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Executive Summary 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd (hereafter referred to as 

Mainstream) obtained an Environmental Authorisation (EA) for the construction of a 280MW Wind 

Facility on Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213 and on the remainder 

of the Farm Sous No. 226 near Loeriesfontein in the Northern Cape Province of South Africa 

(DEA Reference 12/12/20/2321/3) on 29 October 2012. 

 

In terms of section 39 of the Environmental Impact Assessment Regulations promulgated on 18 

June 2010, the holder of an Environmental Authorisation can apply to the relevant competent 

authority for an amendment of the EA. Due to the Department of Energy’s (DoE) bidding process 

for renewable energy projects, a maximum 140 MW can be submitted in any single submission to 

the DoE for a wind farm. Therefore, a split is required for the environmental authorisation to meet 

the DoE criteria. Mainstream are therefore applying for an amendment application (Appendix 1) to 

the original EA (Appendix 2) in order to split the 280MW wind farm project into two wind farm 

projects; 1) South Africa Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind 

Farm which will be situated on Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213 

and on the remainder of the Farm Sous No. 226, and 2) South Africa Mainstream Renewable 

Power Khobab (Pty) Ltd 140MW Wind Farm which will be situated on the remainder of the Farm 

Sous No. 226 in order to meet the requirements of the DoE bid. Minor grammatical and spelling 

errors as well as incorrect details for the holder of the EA are also present in the original EA that 

require amendments.  

 

In addition to the above, it was discovered that following the findings of a 1:100 flood line 

assessment that was carried out after the Environmental Impact Assessment process, the 

authorized wind farm infrastructure (substation, substation yard, operation and maintenance 

building and temporary construction compound) and a section of the associated power line were 

located within the delineated flood line area. Mainstream do not wish to develop in the flood line 

area and a new location for the wind farm infrastructure and the associated power line are 

proposed in this substantive amendment. An alternative location has been selected for 

comparative assessment. 



 

 

 

SiVEST on behalf of the applicant are applying for above mentioned amendments to the EA and 

has prepared this environmental assessment report in accordance with the request from the 

Department of Environmental Affairs (DEA). This final report constitutes the South Africa 

Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind Farm Final Environmental 

Assessment Report (FEAR) and is an amendment to the Final Environmental Impact Report 

(FEIR) dated 4
th
 May 2012. This report serves to address the following in respect to the 

amendment: 

 

 Obtain specialist feedback and assess the impacts associated with the proposed capacity 

split of the wind farm facility and the proposed alternative site for the wind farm 

infrastructure and power line; 

 Indicate the alternative site layouts;  

 Provide a new preferred site layout; 

 Include a certified copy of the environmental authorisation; 

 Conduct a Public Participation Process as referred to in Regulation 54 to bring the 

proposed amendment to the attention of potential Interested and Affected Parties and 

allow them an opportunity to comment in terms of regulation 41(3)(a) of the 

Environmental Impact Assessment Regulations, 2010; 

 Consult with various stakeholders and submit their comments, where possible.  

 Where comments are not submitted, proof should be submitted to the Department of the 

attempts made to obtain such comments. 

 

In terms of Regulation 56 of the EIA Regulations (2010), an opportunity is provided for registered 

Interested and Affected Parties (I&APs) to submit written comment on the above-mentioned 

amendment application. The environmental assessment report was made available for public 

review from Monday 22 April 2013 until Monday 20 May 2013. 

 

The proposed project involves the construction a 140MW Wind Farm facility. Site alternatives 

have been investigated as part of the substantive amendment application for this specific wind 

farm site for the wind farm infrastructure as well as the associated power line (Figure i). The DEA 

requested that a revised layout be included in the assessment report that shows the 140MW 

Wind Farm facility on Portion 1 and 2 of the Farm Aan de Karree Doorn Pan No. 213 only and 

proposed alternative locations for the wind farm infrastructure and the associated power line (of 

which a portion falls on the remainder of the Farm Sous No. 226). This is provided in Figure ii 

below. 

 



 

 

 

Figure i: Site layout alternatives for Loeriesfontein 2 - 140MW Wind Farm and associated power 

line on Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213 and the portion of the 

associated power line which falls within the remainder of the Farm Sous No. 226. 

 



 

 

 

Figure ii: Preferred Site layout for Loeriesfontein 2 - 140MW Wind Farm and associated power 

line on Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213 and the portion of the 

associated power line which falls within the remainder of the Farm Sous No. 226. 

 

The site is characterised by Bushmanland Basin Shrubland vegetation type of the Nama Karoo 

Biome and extensive sheep grazing dominates the land use and agricultural practices. 

 

The following specialist studies were conducted as part of the EIR Phase as stipulated in the Plan 

of Study for EIA and are accordingly contained in this final environmental assessment report: 

 

 Biodiversity (flora and fauna) Assessment  

 Avifauna Assessment  

 Bat Assessment 

 Surface Water Impact Assessment  

 Agricultural Potential  

 Noise Impact Assessment  

 Visual Impact Assessment  

 Heritage Assessment  

 Socio-economic Impact Assessment  

 

The original impacts that were assessed in the above listed specialist studies remain largely 

unchanged for the project site. Specialist comments were submitted in this regard and in terms of 



 

 

the relocation of the wind farm infrastructure and associated power line and have been attached 

as an appendix to the original specialist reports. 



 

 

Table i: Summary of findings 

 

Environmental 

Parameter 

Summary of major findings Recommendations 

Biodiversity (flora and 

fauna) Assessment  

 

The study area is very uniform in nature with characteristic 

Nama Karoo shrubland exhibiting sparse vegetation. No larger 

trees are present on the site. 

 

The study area currently operates as a functioning sheep farm 

and is not likely to be pristine in nature. Portion 1 and 2 of the 

Farm Aan De Karree Doorn Pan No. 213 exhibits floral diversity 

due to different grazing regimes being practiced. The site can 

thus be considered to be in a fairly natural state. 

 

The site is very uniform in nature with very few distinct sensitive 

areas. Drainage lines on the site are not well defined due to the 

infrequent rains that occur. Those that have been clearly 

identified are considered to be sensitive as they provide rare 

habitat on the site when water is available.  

 

Areas of topographical change are also considered to be 

sensitive as they provide different microclimates on a site that is 

very uniform in nature.  

 

Various mammal, amphibian and reptile species are likely to 

occur within the study area. No Red Data species were noted 

during the field investigations.  

 

Strict implementation of the suggested 

mitigation measures must be undertaken to 

ensure that the proposed development is not to 

the detriment of the biodiversity of the region. 

 

Although No Red Data species were noted 

during the field investigations, this does not 

however rule out their potential occurrence. 

Therefore, it is imperative that the mitigation 

measures are strictly implemented to ensure 

strict management should these species be 

encountered. 

 



 

 

Environmental 

Parameter 

Summary of major findings Recommendations 

The potential impacts of the proposed development mainly 

related to loss of habitat for red data and general species; 

potential loss of species richness, edge effect and erosion. The 

impact of the proposed development will be limited to the turbine 

construction areas and the associated infrastructure such as 

roads. Surrounding vegetation will remain intact and will not be 

impacted upon. As such the impact is localised and if the 

mitigation measures are implemented, the overall impact can be 

reduced. 

 

No significant impacts on vegetation and habitat are expected 

during the operation phase of the proposed development, as 

long as rehabilitation of the impacted surrounding areas has 

taken place.  

Avifauna Assessment  

 

The proposed site is characterised by intrinsic avian biodiversity 

value. It does not contain any unique habitats or landscape 

features, but it may affect locally important waterbird fly-ways, 

which may exists in the northern part of the proposed site.  

 

There are regionally and/or nationally important impact 

susceptible species present (or potentially present), and the 

proposed facility may have a significant detrimental effect on 

these birds, both during the construction and operational phases 

of the development. 

If possible, northern part of the proposed site 

should be kept free of turbines until more 

information is available on actual bird traffic 

over the site.  

 

Although regionally and/or nationally important 

impact susceptible bird species likely to be 

affected by the proposed facility (both during 

the construction and operation) are potentially 

present, implementation of the required 

mitigation measures should reduce these 

impacts to Low. 



 

 

Environmental 

Parameter 

Summary of major findings Recommendations 

 

Bat Assessment 

 

Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213  

does not have any of the three factors of possible roosting 

space, surface water and probability of insects strongly, with 

roosting space very limited and some foraging space in the 

stream beds.  

 

Overall the site is very dry and insect numbers as well as 

surface water would be limited during most of the year. A total of 

9 bat species may occur on the site and 3 have a high 

probability of occurring on the site, with 2 of them having a 

chance of being impacted by wind turbines (Nycteris thebaica is 

not a high flying bat and therefore presumably less vulnerable to 

turbines). Two bat species namely Egyptian free-tailed bat 

(Tadarida aegyptiaca) and Cape serotine (Neoromicia capensis) 

were confirmed on site but none of them are of conservation 

concern 

 

Generally there was very low bat activity levels due to the lack of 

roosting and foraging opportunities. 

The site needs to be visited by a bat specialist 

quarterly (4 times during the period) to assess 

and compare the bat activity on a seasonal 

basis.  

 

Surface Water Impact 

Assessment  

 

No wetlands were identified on the study site. However there are 

numerous drainage lines.  

 

Anticipated potential impacts in the pre-

construction, construction, operation and 

decommissioning phases have been scoped 

and appropriate mitigation measures have 

been stipulated for the proposed development.  

 



 

 

Environmental 

Parameter 

Summary of major findings Recommendations 

A final walk-down by a suitably qualified 

wetland specialist will not be required for the 

proposed development. Sufficient information is 

available to address identified potential impacts 

that may result from the proposed development 

of the wind farm 

Agricultural Potential  

 

The study area has an arid Mediterranean type climate with 

winter rainfall regime i.e. most of the rainfall is confined to early 

autumn and winter. Mean Annual Precipitation (MAP) is 

approximately 179 mm per year.  The combination of low rainfall 

and severe moisture deficient means that sustainable arable 

agriculture cannot take place on the farm without some form of 

irrigation.  

 

The soils identified on Portion 1 and 2 of the Farm Aan De 

Karree Doorn Pan No. 213 are predominantly calcic and shallow 

with a low agricultural potential. Rocky and shallow calcic soils 

(Mispah and Coega Form) cover 97% of the surveyed area. 

Virtually all the soils encountered had a layer that was limiting to 

plant growth and the effective soil depth rarely extended below 

50 cm. 

 

The site is not classified as high potential nor is it a unique dry 

land agricultural resource. The study area has been classified as 

having an extremely low potential for crop production due to an 

arid climate and highly restrictive soil characteristics but are 

Normal grazing (the dominant agricultural 

activity) will be permitted around the turbines. 

Portion 1 and 2 of the Farm Aan De Karree 

Doorn Pan No. 213 is dominated by grazing 

land and this activity is considered non-

sensitive when assessed within the context of 

the proposed development. Consequently, the 

impact of the proposed development on the 

study area’s agricultural potential will be 

extremely low, with the loss of agricultural land 

being attributed to the creation of the service 

roads and around the turbine foundations. 

 

There are no centre pivots, irrigation schemes 

or active agricultural fields which will be 

influenced by the proposed development. 

Therefore, from an agricultural perspective, 

there are no problematic or fatal flaw areas for 

the site 



 

 

Environmental 

Parameter 

Summary of major findings Recommendations 

considered to have a moderately low value as grazing land, its 

current use. 

Noise Impact 

Assessment  

 

The proposed project will have a noise impact of a low 

significance on all Noise-Sensitive Development (NSDs) in the 

area during the construction phase, but a noise impact of 

medium significance on a noise sensitive development south of 

the study area during the operational phase.  

 

As the wind turbine to be selected is not confirmed, modelling 

made use of the Nordex H90 2500HS wind turbine that might 

present a worse-case scenario. Mitigation measures are 

proposed that will reduce the potential noise impact to a more 

acceptable low significance.  

 

Where potentially sensitive receptors are 

nearby, care must be taken to ensure that the 

operations at the wind farm do not cause 

undue annoyance or otherwise interfere with 

the quality of life of the receptors.  

 

It should be noted that this does not suggest 

that the sound from the wind turbines should 

not be audible under all circumstances - this is 

an unrealistic expectation that is not required or 

expected from any other agricultural, 

commercial, industrial or transportation related 

noise source – but rather that the sound due to 

the wind turbines should be at a reasonable 

level in relation to the ambient sound levels. 

Visual Impact 

Assessment  

 

Due to the limited human habitation in the surrounding area, 

very few potentially sensitive receptors are present in the study 

area and the proposed development will have a low or medium 

impact on most of these receptors. The proposed wind energy 

facility will have a negative low visual impact during construction 

and a negative medium visual impact during operation, with very 

few mitigation measures available. 

 

Proposed mitigation measures should be 

implemented. 

Heritage Assessment  Several heritage resources have been identified on site which Sensitive heritage resource areas are to be 



 

 

Environmental 

Parameter 

Summary of major findings Recommendations 

 can be classed as having high significance. excluded as no-go areas. Suggested buffer 

zones must be implemented. 

 

All suggested mitigation measures must be 

implemented and included in the EMPr for the 

proposed development. 

Socio-economic Impact 

Assessment  

 

A summary of the construction impacts  

 

Change 

Process 

Issue Pre-

Mitigation 

Post-

Mitigation 

Economic Employment and 

output creation 

+18 +30 

Socio-

Cultural 

Social 

mobilisation 

-20 -7 

Health and 

safety 

-60 -28 

Average Overall 

construction 

impacts 

-20 -1.6 

 

Apart from the possibility of temporary employment, overall the 

construction phase is characterised by negative low social 

impacts.  

 

In certain instances the implementation of mitigation measures 

can bring about positive changes. One such case would be the 

Even though all of the identified social impacts 

can be mitigated or enhanced successfully, this 

can only be done if Mainstream, or its 

appointed contractor(s), commit to the 

responsibility of ensuring that the level of 

disturbance brought about to the social 

environment by the more negative aspects of 

the project, is minimised as far as possible.  

 

It is therefore recommended that: 

 Social issues identified during the EIA 

phase are addressed.  This could be 

done by engaging social specialists 

where necessary or by ensuring that 

Environmental Control Officers (ECOs) 

used during construction have the 

necessary knowledge and skills to 

identify social problems and address 

these when necessary. Guidelines on 

managing possible social changes and 



 

 

Environmental 

Parameter 

Summary of major findings Recommendations 

implementation of an effective HIV/AIDS prevention programme 

that extends to the local communities where construction 

workers will spend their free time, as this can also serve to 

inform and empower local people to make better and more 

informed decisions regarding their future (sexual) behaviour. 

Where Mainstream has the opportunity to bring about positive 

change to local communities they should pursue such 

opportunities where possible.  

 

The in-migration of a construction team consisting of 

approximately 320 people in the case of the wind farm will create 

a housing need in Loeriesfontein as the nearest town. The more 

people are sourced from the local community, the less the 

demand for additional housing, as local community members are 

already resident in the area. Loeriesfontein has a small 

hospitality industry, consisting of one B&B and one hotel. It 

would therefore appear that accommodation options are fairly 

restricted in the area, given the fact that Mainstream have opted 

to not make use of a residential construction camp.  

 

The majority of impacts that would occur during the construction 

phase would affect people’s sense of wellbeing and security 

within their social environment. A number of changes to the 

socio-economic environment would lead to economic impacts, 

but for the most part these impacts would be restricted to 

individuals or individual households and would not extend to the 

impacts could be developed for this 

purpose. 

 Alternative accommodation options are 

considered for the construction phase 

as it would appear that the hospitality 

industry in Loeriesfontein would not be 

able to cater for the quantity of people.  

 Neighbouring landowners are informed 

beforehand of any construction activity 

that is going to take place in close 

proximity to their property.  Prepare 

them on the number of people that will 

be on site and on the activities they will 

engage in.  

 Employees are aware of their 

responsibility in terms of Mainstream’s 

relationship with landowners and 

communities surrounding the site.  

Implement an awareness drive to 

relevant parts of the construction team 

to focus on respect, adequate 

communication and the ‘good 

neighbour principle.’ 

 All mitigation measures in the Social 

Impact Assessment (SIA) are 

incorporated in the Environmental 



 

 

Environmental 

Parameter 

Summary of major findings Recommendations 

community at large.  

 

A summary of the operations and maintenance impacts  

 

Change 

Process 

Issue Pre-

Mitigation 

Post-

Mitigation 

Economic Employment 

and output 

creation 

+20 +36 

Tax income +14 +14 

Corporate 

Social 

Investment 

+27 +48 

Agricultural 

output 

-11 -11 

Tourism -10 -10 

Property prices -10 -10 

Socio-cultural Sense of place -24 -20 

Average Overall 

operations and 

maintenance 

impacts 

+0.9 +6.7 

 

The presence of the wind farm during the operation and 

maintenance phase overall will have a low positive impact, 

although certain elements will yield medium positive impacts 

Management Programme (EMPr) to 

ensure that Mainstream and the 

contractor adhere to these. 

 



 

 

Environmental 

Parameter 

Summary of major findings Recommendations 

whereas other elements are expected to have a more negative 

connotation. Most positive impacts are of an economic nature, 

most significantly Mainstream’s corporate social investment in 

the area, which in turn could lead to an array of other positive 

social upliftment projects (outside the scope of this study). 

Negative impacts are expected to be on the low side and would 

in all probability be over-shadowed by the more positive 

contributions that Mainstream will make to the area through their 

Corporate Social Investment (CSI).  

 

It is the opinion of the Environmental Assessment Practitioner (EAP) that the capacity split for a 140MW Wind Farm, relocation of the wind farm 

infrastructure and associated power line, subsequent minor amendments and splitting of the original EA be allowed for the South Africa 

Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind Farm provided that the recommended mitigation measures are 

implemented. 
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Glossary of terms  

 

Alluvial: Resulting from the action of rivers, whereby sedimentary deposits are laid down in river 

channels, floodplains, lakes, depressions etc 

 

Biodiversity: The variety of life in an area, including the number of different species, the genetic 

wealth within each species, and the natural areas where they are found. 

 

Cultural significance: This means aesthetic, architectural, historical, scientific, social, spiritual, 

linguistic or technological value or significance. 

  

Cumulative Impact: In relation to an activity, cumulative impact means the impact of an activity 

that in itself may not be significant, but may become significant when added to the existing and 

potential impacts eventuating from similar or diverse activities or undertakings in the area. 

 

"Equator Principles": A financial industry benchmark for determining, assessing and managing 

social & environmental risk in project financing 

 

Environmental Impact Assessment: In relation to an application, to which Scoping must be 

applied, means the process of collecting, organising, analysing, interpreting and communicating 

information that is relevant to the consideration of the application. 

 

Environmental Impact Report: In-depth assessment of impacts associated with a proposed 

development. This forms the second phase of an Environmental Impact Assessment and follows 

on from the Scoping Report. 

 

Environmental Management Programme: A legally binding working document, which stipulates 

environmental and socio-economic mitigation measures which must be implemented by several 

responsible parties throughout the duration of the proposed project. 

 

Heritage resources: This means any place or object of cultural significance. See also 

archaeological resources above 

 

Heritage Significance Grades:  

a) Grade I: Heritage resources with qualities so exceptional that they are of special national 

significance; 

(b) Grade II: Heritage resources which, although forming part of the national estate, can be 

considered to have special qualities which make them significant within the context of a province 

or a region; and 

(c) Grade III: Other heritage resources worthy of conservation, 

 

Historical Period: Since the arrival of the white settlers - c. AD 1840 - in this part of the country 

 



 

 

Hyrdomorphic / hydric soil: Soil that in its undrained condition is saturated or flooded long 

enough during the growing season to develop anaerobic conditions favouring growth and 

regeneration of hydrophytic vegetation. These soils are found in and associated with wetlands. 

 

Iron Age: Period covering the last 1800 years, when new people brought a new way of life to 

southern Africa. They established settled villages, cultivated domestic crops such as sorghum, 

millet and beans, and they herded cattle as well as sheep and goats. These people, according to 

archaeological evidence, spoke early variations of the Bantu Language. Because they produced 

their own iron tools, archaeologists call this the Iron Age. 

Early Iron Age AD 200 - AD 900 

Middle Iron Age AD 900 - AD 1300 

Late Iron Age AD 1300 - AD 1830 

 

Kilovolt (kV): a unit of electric potential equal to a thousand volts (a volt being the standard unit 

of electric potential. It is defined as the amount of electrical potential between two points on a 

conductor carrying a current of one ampere while one watt of power is dissipated between the 

two points). 

 

Macro-geomorphological: Related to / on the scale of geomorphic provinces. A geomorphic 

province is a spatial entity with common geomorphic attributes.  

 

Precipitation: Any form of water, such as rain, snow, sleet, or hail that falls to the earth's surface. 

 

Red Data species: All those species included in the categories of endangered, vulnerable or 

rare, as defined by the International Union for the Conservation of Nature and Natural Resources. 

 

Riparian: The area of land adjacent to a stream or river that is influenced by stream induced or 

related processes. 

 

Scoping Report: An “issues-based” report which forms the first phase of an Environmental 

Impact Assessment process 

 

Stone Age: The first and longest part of human history is the Stone Age, which began with the 

appearance of early humans between 3-2 million years ago. Stone Age people were hunters, 

gatherers and scavengers who did not live in permanently settled communities. Their stone tools 

preserve well and are found in most places in South Africa and elsewhere. 

Early Stone Age 2 000 000 - 150 000 Before Present 

Middle Stone Age 150 000 - 30 000 BP 

Late Stone Age 30 000 - until c. AD 200  



 

 

 

List of Abbreviations 

 

AP  - Action Plan 

BID - Background Information Document 

CRM - Cost Recovery Mechanism 

DEA - Department of Environmental Affairs 

DEAR - Draft Environmental Assessment Report 

DoE - Department of Energy  

DSR - Draft Scoping Report 

DWA  - Department of Water Affairs  

EAPs - Environmental Assessment Practitioner 

EHS - Environmental, Health, and Safety 

EIA - Environmental Impact Assessment 

EIR - Environmental Impact Report 

EMPr - Environmental Management Programme 

ENPAT - Environmental Potential Atlas 

ECA - Environmental Conservation Act No 73 of 1989 
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FEAR - Final Environmental Assessment Report 
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SOUTH AFRICA MAINSTREAM RENEWABLE POWER 
LOERIESFONTEIN 2 (PTY) LTD 

 

FINAL ENVIRONMENTAL ASSESSMENT REPORT FOR THE 
AMENDMENT OF AN ENVIRONMENTAL AUTHORISATION 

 
 

 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd (hereafter referred to as 

Mainstream) obtained an Environmental Authorisation (EA) for the construction of a 280MW Wind 

Facility on Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213 and on the remainder 

of the Farm Sous No. 226 near Loeriesfontein in the Northern Cape Province of South Africa 

(DEA Reference 12/12/20/2321/3) on 29 October 2012. 

 

In terms of section 39 of the Environmental Impact Assessment Regulations promulgated on 18 

June 2010, the holder of an Environmental Authorisation can apply to the relevant competent 

authority for an amendment of the EA. Due to the Department of Energy’s (DoE) bidding process 

for renewable energy projects, a maximum 140 MW can be submitted in any single submission to 

the DoE for a wind farm. Therefore, a split is required for the environmental authorisation to meet 

the DoE criteria. Mainstream are therefore applying for an amendment application (Appendix 1) to 

the original EA (Appendix 2) in order to split the 280MW wind farm project into two wind farm 

projects; 1) South Africa Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind 

Farm which will be situated on Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213 

and on the remainder of the Farm Sous No. 226, and 2) South Africa Mainstream Renewable 

Power Khobab (Pty) Ltd 140MW Wind Farm which will be situated on the remainder of the Farm 

Sous No. 226 in order to meet the requirements of the DoE bid. Minor grammatical and spelling 

errors as well as incorrect details for the holder of the EA are also present in the original EA that 

require amendments.  

 

In addition to the above, it was discovered that following the findings of a 1:100 flood line 

assessment that was carried out after the Environmental Impact Assessment process, the 

authorized wind farm infrastructure (substation, substation yard, operation and maintenance 

building and temporary construction compound) and a section of the associated power line were 

located within the delineated flood line area. Mainstream do not wish to develop in the flood line 

area and a new location for the wind farm infrastructure and the associated power line are 
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proposed in this substantive amendment. An alternative location has been selected for 

comparative assessment. 

 

SiVEST on behalf of the applicant are applying for above mentioned amendments to the EA and 

has prepared this environmental assessment report in accordance with the request from the 

Department of Environmental Affairs (DEA). This final report constitutes the South Africa 

Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind Farm Final Environmental 

Assessment Report (DEAR) and is an amendment to the Final Environmental Impact Report 

(FEIR) dated 4
th
 May 2012. This report serves to address the following in respect to the 

amendment: 

 

 Obtain specialist feedback and assess the impacts associated with the proposed capacity 

split and the proposed new location of the wind farm infrastructure and associated power 

line alternatives of the wind farm facility; 

 Indicate the alternative site layouts;  

 Provide a new preferred site layout; 

 Include a certified copy of the environmental authorisation; 

 Conduct a Public Participation Process as referred to in Regulation 54 to bring the 

proposed amendment to the attention of potential Interested and Affected Parties and 

allow them an opportunity to comment in terms of regulation 41(3)(a) of the 

Environmental Impact Assessment Regulations, 2010; 

 Consult with various stakeholders and submit their comments, where possible.  

 Where comments are not submitted, proof should be submitted to the Department of the 

attempts made to obtain such comments. 

 

In terms of Regulation 56 of the EIA Regulations (2010), an opportunity is provided for registered 

Interested and Affected Parties (I&APs) to submit written comment on the above-mentioned 

amendment application. The environmental assessment report has been made available for 

public review from Monday 22 April 2013 until Monday 20 May 2013. 

 

The proposed project involves the construction a 140MW Wind Farm facility. Site alternatives 

have been investigated as part of the amendment application for this specific wind farm site for 

the wind farm infrastructure and the associated power line (Figure 1). This is dealt with in Chapter 

13 further in the report. 
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Figure 1: Site layout alternatives for Loeriesfontein 2 - 140MW Wind Farm on Portion 1 and 2 of 

the Farm Aan De Karree Doorn Pan No. 213 and on the remainder of the Farm Sous No. 226 

 

This report has been compiled in accordance with World Bank standards and the Equator 

Principles. The Equator Principles (“EP”) is a financial industry benchmark for determining, 

assessing and managing social & environmental risk in project financing (Equator Principles, 

2006). 

 

This wind farm is considered a Category B project. Category B Projects are those with potential 

limited adverse social or environmental impacts that are few in number, generally site-specific, 

largely reversible and readily addressed through mitigation measures (Equator Principles, 2006). 

The project will also comply with the International Finance Corporation’s Social and 

Environmental Performance Standards (2006). 
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1.1 Structure of this Report 

 

This Final Environmental Assessment Report (FEAR) is structured as follows: 

 

 Chapter 1 introduces the project and discusses the experience of the Environmental 

Assessment Practitioners (EAP), including specialists, who have contributed to the 

report. It expands on the relevant legal ramifications applicable to the project and 

describes the Equator Principles, IFC Performance Standards and the relevant 

development strategies and guidelines.  

 Chapter 2 details the approach used to undertake the study. 

 Chapter 3 elaborates on the assumptions and limitations pertaining to the EIA process for 

the proposed development.  

 Chapter 4 provides explanation to the need and desirability of the proposed project by 

highlighting issues such as security of power supply; local employment as well as 

regional and local income profile. 

 Chapter 5 provides details pertaining to the project sustainability. 

 Chapter 6 gives detailed technical descriptions of the wind farm facility. 

 Chapter 7 provides a description of the region in which the proposed development is 

intended to be located. Although the chapter provides a broad overview of the region, it is 

also specific to the application. It contains descriptions of the site and the specialist 

studies conducted. 

 Chapter 8 describes the Public Participation Process (PPP) undertaken as part of the 

amendment application.  

 Chapter 9 documents the findings of the specialist studies and associated potential 

impacts of the proposed wind farm facility.  

 Chapter 10 presents a rating of each environmental issue before and after mitigation 

measures. 

 Chapter 11 identifies potential cumulative impacts per environmental issue (specialist 

study) as well as mitigation measures. 

 Chapter 12 comparatively assesses the alternatives proposed for the wind farm and 

recommends a preferred layout. 

 Chapter 13 provides a description of the environmental monitoring and auditing process 

to be undertaken for the proposed wind farm facility.  

 Chapter 14 presents a checklist that ensures that the report has been compiled according 

to the requirements of the World Bank Standards and Equator Principles. 

 Chapter 15 includes the minor amendments required for the EA. 

 Chapter 16 summarises the findings and recommendations per specialist study and 

provides the overall conclusion. 

 Chapter 17 lists references indicated in the motivation for amendment to the EA. 
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1.2 Expertise of Environmental Assessment Practitioner 

 

SiVEST has considerable experience in the undertaking of EIAs. Staff and specialists who have 

worked on this project and contributed to the compilation of this Scoping Report are detailed in 

Table 1 below.  

 

 

 

Table 1: Project Team 

Name and Organisation Role 

Kelly Tucker SiVEST Project Leader 

Faith Kalibbala Report compilation 

Liesl Koch -  SiVEST  Biodiversity (Flora and Fauna) 

Paul da Cruz - SiVEST Visual, Surface water 

Chris van Rooyen  Avifauna 

Shaun Taylor - SiVEST Surface water 

Andrea Gibb - SiVEST Visual 

Kurt Barichievy - SiVEST Agricultural Potential 

Kerry Schwartz -  SiVEST GIS and Mapping 

Morne de Jager – M² 

Environmental Connections 

Noise 

Johnny Van Schalkwyk Heritage 

Bernard Casey, Mainstream Geotechnical 

Nonka Byker – MasterQ  Social 

Werner Marais – Animalia Bats 

Nicolene Venter  - SiVEST Public participation 

Mabel Qinisile - SiVEST 

Faith Kalibbala - SiVEST 

Please refer to attached CV’s and declaration of interest forms for more information (Appendix 3). 
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1.3 Key Legal and Administrative Requirements Relating to the Proposed 
Development 

 

1.3.1 National Environmental Management Act (Act No 107 of 1998) – NEMA EIA 
Requirements 

 

The National Environmental Management Act (Act No. 107 of 1998) was promulgated in 1998 but 

has since been amended on several occasions from this date. This Act replaces parts of the 

Environment Conservation Act (Act No 73 of 1989) with exception to certain parts pertaining to 

Integrated Environmental Management. The act intends to provide for: 

 co-operative environmental governance by establishing principles for decision-making on 

matters affecting the environment; 

 institutions that will promote co-operative governance and procedures for coordinating 

environmental functions exercised by organs of state; 

 to provide for the prohibition, restriction or control of activities which are likely to have a 

detrimental effect on the environment;  

 and to provide for matters connected therewith. 

 

NEMA now governs the EIA process with the recent promulgation of the new EIA regulations in 

June 2010 (Government Gazette No. 33306 of 18
th
 June 2010). 

 

Activities that may significantly affect the environment must be considered, investigated and 

assessed prior to implementation. 

 

In terms of the newly released EIA Regulations promulgated in terms of Chapter 5 NEMA 

(National Environmental Management Act), which came into effect on 2
nd

 August 2010, a full EIA 

is required for the proposed project. 

 

1.3.2 NEMA EIA Requirements  

 

In terms of the new Regulations, which have been released on the 18
th
 of June 2010 and placed 

into full effect on the 2
nd

 of August 2010, a full Environmental Impact Assessment is required for 

the proposed development based on triggered activities. However, several activities which trigger 

a basic assessment were also identified and need also be specified. Ultimately, these activities 

will not form a separate assessment, but will fall into the greater EIA. 

 

The following Schedules of the Government Notice No. R. 544 - 545 of the 18
th
 June 2010 are of 

relevance to the project in question. All of the Listed Activities identified in terms of Sections 24(2) 

and 24D include: 
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Table 2: Listed activities in terms of the NEMA Regulations  

Number and 
date of the 
relevant 
notice: 

Activity 
No (s)  

Description of listed activity Description in Project 
Context 

Government 
Notice R544 
(18 June 
2010) 

Activity 

10 

The construction of facilities or 

infrastructure for the transmission 

and distribution of electricity –  

i) Outside urban areas or industrial 

complexes with a capacity of 

more than 33 but less than 275 

kilovolts. 

A 66kV to 132kV power line 

will be connected to the 

Eskom 400kV Helios 

Substation. 

 Activity 

22 

 

The construction of a road outside 

urban areas 

i) with a reserve wider 

than 13.5 metres 

ii) where no reserve 

exists where the 

road is wider than 8 

metres 

A gravel road with a width of 

between 6m and 10m would 

need to be constructed to 

provide access to the 

proposed facility. 

 Activity 

23 

 

The transformation of undeveloped, 

vacant or derelict land to –  

ii) Residential, retail, 

commercial, recreational, 

industrial or institutional 

use, outside an urban 

area and where the total 

area to be transformed is 

bigger than 1 hectare but 

less than 20 hectares. 

Total foot print to be 

transformed by the wind farm 

infrastructure will be 32.54 

hectares.  

Government 
Notice R545 
(18 June 
2010) 

Activity 

1 

 

The construction of facilities or 

infrastructure, including associated 

structures or infrastructure, for the 

generation of electricity where the 

electricity output is 20 megawatts or 

more. 

The Loeriesfontein 2 wind 

farm will generate a 

maximum electrical output 

capacity of 140MW. 

 Activity 

15 

 

Physical alteration of undeveloped, 

vacant or derelict land for residential, 

retail, commercial, recreational, 

industrial or institutional use where 

the total area to be transformed is 20 

hectares or more. 

Total foot print to be 

transformed by the wind farm 

infrastructure will be 32.54 

hectares. 

Government Activity The clearance of an area of 1 The wind farm site is 
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Notice R546 
(18 June 
2010) 

13 hectare or more of vegetation where 

75% or more of the vegetative cover 

constitutes indigenous vegetation, In 

Northern Cape. 

characterised by vacant land 

that is dominated by natural 

vegetation used for grazing. 

Vegetation clearing would 

take place over a portion of 

the buildable areas. 

 

1.3.3 National Heritage Resources Act (Act No 25 of 1999) 

 

This Act requires all developers to undertake archaeological impact studies whenever any type of 

development activity is undertaken. Preliminary archaeological impact studies will consequently 

become a common procedure for all development activities, even if such development may be 

exempted in terms of the National Environmental Management Act (Act No 107 of 1998). 

 

The law ensures community participation in the protection of national heritage resources and will 

involve all three levels of government in the management of the country’s national heritage. The 

South African Heritage Resources Agency (SAHRA) will establish and maintain a national policy, 

strategy plans and standards for heritage resources management and will monitor the system as 

a whole. 

 

Heritage authorities will assist and co-operate with individuals and organisations concerned with 

the study, the conservation, promotion and utilisation of national heritage resources. A newly 

established National Heritage Resources Fund will provide financial assistance for heritage 

projects. 

 

A heritage assessment has been conducted to explore how the proposed development may 

impact on heritage resources as protected by the Act. 

 

1.3.4 National Water Act (Act No 36 of 1998) 

 

The National Water Act, No 36 of 1998 (NWA) was promulgated on the 20
th
 August 1998. This 

Act is important in that it provides a framework to protect water resources against over 

exploitation and to ensure that there is water for social and economic development, human needs 

and to meet the needs of the aquatic environment. The Act also recognises that water belongs to 

the whole nation for the benefit of all people. 

 

It is important to note that water resources are protected under the Act. Under the act, water 

resources as defined include a watercourse, surface water, estuary or aquifer. A watercourse is 

defined as a river or spring, a natural channel in which water flows regularly or intermittently, or a 

wetland, lake or dam into which, or from which water flows. 
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One of the main aims of the Act is the protection of water resources. ‘Protection’ in relation to a 

water resource entails: 

 

 Maintenance of the quality of the water resource to the extent that the water use may be 

used in a sustainable way; 

 Prevention of degradation of the water resource 

 The rehabilitation of the water resource 

 

In the context of the proposed development and any potential impact on water resources, the 

definition of pollution and pollution prevention contained within the Act is relevant. ‘Pollution’, as 

described by the Act is the direct or indirect alteration of the physical, chemical or biological 

properties of a water resource, so as to make it (inter alia) 

 

less fit for any beneficial purpose for which it may reasonably be expected to be used; or 

harmful or potentially harmful to the welfare or human beings, to any aquatic or non-aquatic 

organisms, or to the resource quality. 

 

This definition of pollution is quite wide ranging, and it applies to all types of water resource. 

Activities which cause alteration of the biological properties of a watercourse (i.e. the fauna and 

flora contained within that watercourse are also considered pollution). 

 

In terms of section 19 of the Act owners / managers / people occupying land on which any activity 

or process undertaken which causes, or is likely to cause pollution of a water resource must take 

all reasonable measures to prevent any such pollution from occurring, continuing or recurring. 

These measures may include (inter alia): 

 

 measures to cease, modify, or control any act or process causing the pollution; 

 comply with any prescribed waste standard or management practice; 

 contain or prevent the movement of pollutants; 

 remedy the effects of the pollution; and 

 remedy the effects of any disturbance to the bed and banks of a watercourse. 

 

A surface water assessment has been conducted to explore how the proposed development may 

impact on water resources as protected by the Act. 

 

1.3.5 Northern Cape Nature Conservation Act, 2009 (Act No. 9 of 2009) 

 

These are developed to protect both animal and plant species within the various provinces of the 

country which warrant protection. These may be species which are under threat or which are 

already considered to be endangered. The provincial environmental authorities are responsible 

for the issuing of permits in terms of this legislation. The Northern Cape Nature Conservation Act, 
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2009 (Act No. 9 of 2009) and the Nature and Environmental Conservation Ordinance 19 of 1974 

are of relevance to the Northern Cape Province. 

 

A biodiversity assessment has been conducted to explore how the proposed development may 

impact on biodiversity as protected by the Act. 

 

1.3.6 National Environmental Management: Biodiversity Act, 2004 (Act 10 of 2004) 

 

The overarching aim of the National Environmental Management: Biodiversity Act 10 of 2004 

(NEMBA), within the framework of NEMA, is to provide for: 

 

 The management and conservation of biological diversity within South Africa, and of the 

components of such biological diversity; 

 The use of indigenous biological resources in a sustainable manner; and 

 The fair and equitable sharing among stakeholders of benefits arising from bio-

prospecting involving indigenous biological resources. 

 

The South African National Biodiversity Institute (SANBI) was established by the NEMBA, its 

purpose being (inter alia) to report on the status of the country’s biodiversity and the conservation 

status of all listed threatened or protected species and ecosystems.  

 

NEMBA provides for a range of measures to protect ecosystems and for the protection of species 

that are threatened or in need of protection to ensure their survival in the wild, including a 

prohibition on carrying out a “restricted activity” involving a specimen of a listed threatened or 

protected species without a permit issued in terms of Chapter 7. Lists of critically endangered, 

endangered, vulnerable and protected species have been published and a permit system for 

listed species has been established.  

 

It is also appropriate to undertake a Faunal and Botanical Impact Assessment where proposed 

developments, in an area that is considered ecologically sensitive, require an environmental 

authorisation in terms of NEMA, with such Assessment taking place during the basic assessment 

or EIA. These two studies will be undertaken during the Mainstream project.  

 

The NEMBA is relevant to the proposed project as the construction of the wind farms and other 

components (such as power lines and the substations) may impact negatively on biodiversity. 

The project proponent is therefore required to take appropriate reasonable measures to limit the 

impacts on biodiversity, to obtain permits if required and to also invite SANBI to provide 

commentary on any documentation resulting from the proposed development. 
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1.3.7 National Forests Act (Act No 84 of 1998) 

 

The main purpose of the National Forests Act No 84 of 1998 as amended is to promote the 

sustainable management and development of forests for the benefit of all. Amongst the other 

functions of the Act, the purpose most relevant to a project such is this is the provision of special 

measures for the protection of certain forests and trees. The Act ensures that protected trees are 

preserved. A list of protected trees was published in GN 734 of the 16
th
 September 2011. Any 

trees included on this list that are affected by any development require a permit to be removed or 

affected in any way.  

 

Should any protected trees be affected on the site by the development they would require a 

permit in terms of this Act.  

 

1.3.8 Conservation of Agricultural Resources Act No. 43 of 1983  

 

The Conservation of Agricultural Resources Act (CARA) No. 43 of 1983 controls the utilization of 

natural agricultural resources in South Africa. The Act promotes the conservation of soil, water 

sources and vegetation as well as the combating weeds and invader plants. The Act has been 

amended in part by the Abolition of Racially Based Land Measures Act, No. 108 of 1991.  

 

The primary objective of the Act is to conserve natural agricultural resources by: 

maintaining the production potential of land; 

combating and preventing erosion and weakening or destruction of the water resources; 

protecting vegetation; and 

combating weeds and invaders plants. 

 

The CARA is relevant to the proposed project as the construction of wind energy facility as well 

as other components (such as power lines and the wind farm infrastructure) may impact on 

agricultural resources and vegetation on the site. The Act prohibits the spreading of weeds and 

prescribes control measures that need to be complied with in order to achieve this. As such, 

measures will need to be taken to protect agricultural resources and prevent weeds and exotic 

plants from invading the site as a result of the proposed development. 

 

An agricultural potential assessment has been conducted to explore how the proposed 

development may impact on the agricultural production potential of the proposed site. 
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1.3.9 Subdivision of Agricultural Land Act No. 70 of 1970, as amended 

 

The Subdivision of Agricultural Land Act No. 70 of 1970 controls the subdivision of all agricultural 

land in South Africa; prohibiting certain actions pertaining to agricultural land. Under the Act the 

owner of agricultural land is required to obtain consent from the Minister of Agriculture in order to 

subdivide agricultural land. 

 

The purpose of the Act is to prevent uneconomic farming units from being created and 

degradation of prime agricultural land. To achieve this purpose the act also regulates leasing and 

selling of agricultural land as well as registration of servitudes. 

 

The Act is of relevance to the proposed development as any land within the study area that is 

zoned for agricultural purposes will be regulated by this Act. 

 

Although the whole of this Act has been repealed by section 1 of the Subdivision of Agricultural 

Land Act Repeal Act 64 of 1998, this Repeal Act has not been implemented and no date of 

coming into operation has been proclaimed. 

It is important to note that the implementation of this act is problematic as the Act defines 

‘Agricultural Land’ as being any land, except land situated in the area of jurisdiction of a 

municipality or town council, and subsequent to the promulgation of this Act uninterrupted 

Municipalities have been established throughout South Africa. 

 

It must be noted that the Department of Agriculture, Forestry and Fisheries have granted approval 

for the proposed development. 

 

1.3.10 National Road Traffic Act No. 93 of 1996, as amended 

 

The National Road Traffic Act (NRTA) No. 93 of 1996 provides for all road traffic matters and is 

applied uniformly throughout South Africa. The Act enforces the necessity of registering and 

licensing motor vehicles. It also stipulates requirements regarding fitness of drivers and vehicles 

as well as making provision for the transportation of dangerous goods.  

 

All the requirements stipulated in the NRTA will need to be complied with during the construction 

and operational phases of the proposed wind farm and photovoltaic plant. 
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1.3.11 Civil Aviation Act No. 13 of 2009 

 

The Civil Aviation Act No. 13 of 2009 controls and regulates aviation within South Africa. It 

provides for the establishment of a South African Civil Aviation Authority and independent 

Aviation Safety Investigation Board in compliance with Annexure 13 of the Chicago Convention. It 

gives effect to various conventions related to aircraft offences, civil aviation safety and security, 

and provides for additional measures directed at more effective control of the safety and security 

of aircrafts, airports and matters connected thereto. 

 

Although the Act is not directly relevant to the proposed development, it should be considered as 

the establishment of a wind farm or photovoltaic plant may impact on aviation and air traffic safety 

if located directly within aircraft flight paths.  

 

All relevant project information was submitted to ATNS (Air Traffic and Navigation Services 

Company Limited), who in turn evaluated the proposed development in respect of aviation. The 

Civil Aviation Authority have also been consulted about the project.  

 

It must be noted that the South African Civil Aviation Authority have granted approval for the 

proposed development. 

1.3.12 Astronomy Geographic Advantage Act No. 21 of 2007 

 

The Astronomy Geographic Advantage Act No. 21 of 2007 provides for: 

 

 The preservation and protection of areas that are uniquely suited for optical and radio 

astronomy; 

 Intergovernmental cooperation and public consultation on matters concerning nationally 

significant astronomy advantage areas and matters connected therewith. 

 

In terms of section 7(1) and 7(2) of this Act, the Minister declared core astronomy advantage 

areas on 20 August 2010 under Regulation No. 723 of Government Notice No. 33462. As such, 

all land within a 3 Kilometer radius of the center of the Southern African large Telescope (SALT) 

dome located in the Northern Cape Province, falls under the Sutherland Core Astronomy 

Advantage Area. The declaration also applies to the core astronomy advantage area containing 

the MeerKAT radio telescope and the core of the planned Square Kilometre Array (SKA) radio 

telescope. 

 

Under Section 22(1) of the Act the Minister has the authority to protect the radio frequency 

spectrum for astronomy observations within a core or central astronomy advantage area. As 

such, the Minister may still under section 23(1) of the Act, declare that no person may undertake 

certain activities within a core or central astronomy advantage area. These activities include the 
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construction, expansion or operation; of any fixed radio frequency interference source, facilities 

for the generation, transmission or distribution of electricity, or any activity capable of causing 

radio frequency interference or which may detrimentally influence the astronomy and scientific 

endeavours. 

 

The South African SKA was notified of the proposed project, provided with the opportunity to 

comment on the project and a meeting was held with SiVEST, the project proponent and the 

South African SKA on Friday 14
th
 October 2011.  

 

The South African SKA was notified of the proposed project, provided with the opportunity to 

comment on the project and a meeting was held with SiVEST, the project proponent and the 

South African SKA on Friday 14
th
 October 2011.  

 

Comments received from SKA project office indicate that the facility poses a low to medium risk 

of detrimental impact on the SKA. Further comment will now be sought based on the final layout.  

 

 

1.3.13 Additional Relevant Legislation 

 Occupational Health and Safety Act No. 85 of 1993 

 National Environmental Management: Air Quality Act, 2004 (Act No. 39 of 2004) 

 National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008) 

 Development Facilitation Act No. 67 of 1995 

 Northern Cape Planning and Development Act, 1998 (Act No. 7 of 1998) 

 

1.4 Equator Principles (EPs) 

 

The Equator Principles are a financial industry benchmark for determining, assessing and 

managing social & environmental risk in project financing. A number of banks, exchanges and 

organisations worldwide have adopted the Principles as a requirement to be undertaken for 

funding to be granted. However, certain funding institutions may not have formally adopted the 

Principles, although will require clients to be compliant with them in order to qualify for loans. The 

principles are summarised below: 

 

Principle 1: Review and Categorisation 

When a project is proposed for financing, the Equator Principles Funding Institution (“EPFI”) will 

categorise the project based on the magnitude of its potential impacts and risks.  
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Principle 2: Social and Environmental Assessment 

For each project assessed as being either Category A or Category B, the client / borrower must 

conduct a Social and Environmental Assessment (“Assessment”) process to address the relevant 

impacts and risks of the proposed project.  The Assessment should also propose mitigation and 

management measures relevant and appropriate to the nature and scale of the proposed project. 

 

Principle 3: Applicable Social and Environmental Standards 

The Assessment will refer to the applicable IFC Performance Standards and applicable Industry 

Specific EHS Guidelines.  

 

Principle 4: Action Plan and Management System 

The client / borrower must prepare an Action Plan (“AP”) or management system that addresses 

the relevant findings, and draws on the conclusions of the Assessment.  The AP will describe and 

prioritise the actions needed to implement mitigation measures, corrective actions and monitoring 

measures necessary to manage the impacts and risks identified in the Assessment. The 

management measures are required to comply with applicable host country, social and 

environmental laws and regulations, and requirements of the applicable Performance Standards 

and EHS Guidelines, as defined in the AP.  

 

 

Principle 5: Consultation and Disclosure 

The client / borrower or third party expert must consult with project affected communities in a 

structured and culturally appropriate manner.  For projects with significant adverse impacts on 

affected communities, the process will ensure their free, prior and informed consultation and 

facilitate their informed participation as a means to establish, to the satisfaction of the EPFI, 

whether a project has adequately incorporated affected communities’ concerns. 

In order to accomplish this, the non-technical summaries must be made available to the public by 

the borrower for a reasonable minimum period in the relevant local language and in a culturally 

appropriate manner.  

 

Principle 6: Grievance Mechanism 

To ensure that consultation, disclosure and community engagement continues throughout 

construction and operation of the project, the borrower must, scaled to the risks and adverse 

impacts of the project; establish a grievance mechanism as part of the management system.  

This will allow the borrower to receive and facilitate resolutions of concerns and grievances about 

the project’s social and environmental performance raised by individuals or groups from among 

project-affected communities.  

 

Principle 7: Independent Review 

For all Category A projects and, as appropriate, for Category B projects, an independent social or 

environmental expert not directly associated with the borrower must review the Assessment, AP 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 16  

and consultation process documentations in order to assist the EPFIs due diligence, and assess 

Equator Principles compliance.  

 

Principle 8: Covenants 

An important strength of the Principles is the incorporation of covenants linked to compliance. For 

Category A and B projects, the client / borrower will covenant in financing documentation: 

 

 To comply with all relevant host country, social and environmental laws, regulations 

and permits in all material respects 

 To comply with the AP (where applicable) during the construction and operation of 

the project in all material respects 

 To provide periodic reports in a format agreed with EPFIs (with the frequency of 

these reports proportionate to the severity of impacts, or as required by law, but not 

less than annually), prepared by in-house staff or third party experts, that i) document 

compliance with the AP (where applicable), and ii) provide representation of 

compliance with relevant local, state and host country social and environmental laws, 

regulations and permits 

 To decommission the facilities, where applicable and appropriate, in accordance with 

an agreed decommissioning plan 

 

Principle 9: Independent Monitoring and Reporting 

To ensure ongoing monitoring and reporting over the life of the loan, EPFIs will, for all Category A 

projects, and as appropriate, for Category B projects, require appointment of an independent 

environmental and/or social expert, or require that the borrower to retain qualified and 

experienced external experts to verify its monitoring information, which would be shared with 

EPFIs.  

 

Principle 10: EPFI Reporting 

Each EPFI adopting the Equator Principles commits to report publicly at least annually about its 

Equator Principles implementation processes and experience, taking into account appropriate 

confidentiality considerations. 

 

The following documentation will need to be taken into consideration: 

 

The “Equator Principles” 2006 

International Finance Corporations Performance Standards on Social and Environment, IFC, 

April, 2006 namely: 

o Performance Standard 1: Social and Environmental Assessment and 

Management Systems  

o Performance Standard 2: Labor and Working Conditions  

o Performance Standard 3: Pollution Prevention and Abatement  
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o Performance Standard 4: Community Health, Safety and Security 

o Performance Standard 5: Land Acquisition and Involuntary Resettlement  

o Performance Standard 6: Biodiversity Conservation and Sustainable Natural 

Resource Management  

o Performance Standard 7: Indigenous Peoples  

o Performance Standard 8: Cultural Heritage 

 

International Finance Corporation – World Bank Guidelines, General EHS Guidelines 2007. 

 

The Environmental, Health, and Safety (EHS) Guidelines are technical reference documents with 

general and industry-specific examples of Good International Industry Practice (GIIP). These 

EHS Guidelines are applied as required by the World Bank’s respective policies and standards. 

These General EHS Guidelines are designed to be used together with the relevant Industry 

Sector EHS Guidelines which provide guidance to users on EHS issues in specific industry 

sectors.  

o The EHS Guidelines contain the performance levels and measures that are 

generally considered to be achievable in new facilities by existing technology at 

reasonable costs.  

 

1.5 Key Development Strategies and Guidelines 

 

1.5.1 Integrated Development Plans 

 

An Integrated Development Plan (IDP) is defined in the Local Government: Municipal Systems 

Act, 2000 (Act 32 of 2000), as an inclusive and strategic plan that: 

 

 Links, integrates and co-ordinates plans and takes into account proposals for the 

development of the municipality; 

 Aligns the resources and capacity of the municipality with the implementation of the plan 

 Forms the policy framework on which annual budgets must be based; and, 

 Is compatible with national and provincial development plans and planning requirements 

binding on the municipality in terms of legislation. 

 

The main purpose of the IDP is considered the enhancement of service delivery and fighting 

poverty through an integrated and aligned approach between different role-players and 

stakeholders.  
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Each municipality is required to produce an IDP which would address pertinent issues relevant to 

their municipality. However, common concerns include municipal transformation and 

development, and service delivery and infrastructural development.  

 

The site near Loeriesfontein falls within the Hantam Local Municipality, which is within the greater 

Namakwa District Municipality. Electricity, amongst other municipal services, is highlighted as a 

priority issue warranting attention, in particular the provision of access to electricity to affected 

communities and the improvement of the electricity infrastructure (mini-subs, cables). These 

objectives are anticipated to be achieved through the following strategies (Hantam Local 

Municipality 2009-2010):  

 

 Upgrade the electricity networks 

 Building of 150 houses which will therefore require the provision of electricity 

 Electricity installations at SAPS offices 

 Upgrading of Grootmaat electricity provision 

 Developing a Master and Maintenance plan for electricity  

 

In 2008, the Namakwa District Municipality planned to conduct viability studies on the possibility 

of creating green energy in the Namakwa District for exporting purposes. Studies were to be done 

on wind, solar and ocean energy.  

 

It is therefore evident that the proposed development is aligned with the goals of the municipal 

IDPs and SDFs in the study area. 

 

1.5.2 Integrated Energy Plan for the Republic of South Africa, 2003 

 

The Integrated Energy Plan (IEP), developed by the former DME (now DMR), was formulated to 

address the energy demand of the country balanced with energy supply, transformation, 

economics and environmental considerations in concourse with available resources. One of the 

main objectives of the plan is to promote universal access to clean and affordable energy, with 

emphasis on household energy supply being co-ordinated with provincial and local integrated 

development programmes. Another objective is to ensure that environmental considerations in 

energy supply, transformation and end use are made. This project is thus a goal in order to 

implement this plan. 
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1.5.3 Independent Power Producer Process 

 

(The following information was extracted from the Eskom website: Guide to Independent Power 

Producer (IPP) processes in South Africa and Eskom, June 2010  

http://www.eskom.co.za/live/content.php?Item_ID=14324) 

The objective of this section is to provide an overview of the processes in the country and within 

Eskom relating to Independent Power Producers (IPPs). It is important that certain enabling 

policies, rules and regulations are in place to provide certainty and transparency in the 

introduction of IPPs.  

Country Process  

South Africa has two acts that direct the planning and development of the country’s electricity 

sector: 

i. The National Energy Act of 2008 (No. 34 of 2008) 

ii. The Electricity Regulation Act (ERA) of 2006 (No. 4 of 2006).  

In August 2009, the Department of Energy (DoE) gazetted the Electricity Regulations on New 

Generation Capacity under the ERA. The New Generation Regulations establish rules and 

guidelines that are applicable to the undertaking of an IPP Bid Programme and the procurement 

of an IPP for new generation capacity. They also facilitate the fair treatment and non-

discrimination between IPPs and the buyer of the energy.  

o Formal Programmes 

In terms of the New Generation Regulations, the Integrated Resource Plan (IRP) developed by 

the DoE sets out the new generation capacity requirement per technology, taking energy 

efficiency and the demand-side management projects into account. This required, new generation 

capacity must be met through the technologies and projects listed in the IRP and all IPP 

procurement programmes will be executed in accordance with the specified capacities and 

technologies listed in the IRP. The table below highlights the enegy plan that has been proposed 

until 2030. 

 

Table 3: Government Energy Plans up until 2030 in terms of the IRP 

New Build Options 

  Coal Nuclear 
Import 
Hydro 

Gas - 
CCGT 

Peak - 
OCGT Wind CSP 

Solar 
PV 

2010 0 0 0 0 0 0 0 0 

2011 0 0 0 0 0 0 0 0 

2012 0 0 0 0 0 0 0 300 

2013 0 0 0 0 0 0 0 300 

2014 500 0 0 0 0 400 0 300 

2015 500 0 0 0 0 400 0 300 

2016 0 0 0 0 0 400 100 300 

http://www.eskom.co.za/live/content.php?Item_ID=14324
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2017 0 0 0 0 0 400 100 300 

2018 0 0 0 0 0 400 100 300 

2019 250 0 0 237 0 400 100 300 

2020 250 0 0 237 0 400 100 300 

2021 250 0 0 237 0 400 100 300 

2022 250 0 1143 0 805 400 100 300 

2023 250 1600 1183 0 805 400 100 300 

2024 250 1600 283 0 0 800 100 300 

2025 250 1600 0 0 805 1600 100 1000 

2026 1000 1600 0 0 0 400 0 500 

2027 250 0 0 0 0 1600 0 500 

2028 1000 1600 0 474 690 0 0 500 

2029 250 1600 0 237 805 0 0 1000 

2030 1000 0 0 948 0 0 0 1000 

  6250 9600 2609 2370 3910 8400 1000 8400 

 

A decision that additional capacity be provided by an IPP must be made with the concurrence of 

the Minister of Finance. Once such a decision is made, a procurement process needs to be 

embarked upon to procure that capacity in a fair, equitable and transparent process.  

The New Generation Regulations set out the procurement process. The stages within a bid 

programme are prescribed as follows: 

i. Request for Qualifications (RFQ) 

ii. Request for Proposals (RFP) 

iii. Negotiation with the preferred bidder(s). 

 

A successful bidder will be awarded a Power Purchase Agreement (PPA) subject to approval by 

the Regulator.  

 

To start renewable energy procurement in order to achieve targets as in the IRP the DOE has 

launched a call for renewable energy projects issued on the 3
rd

 of August 2011. The request for 

qualification and proposals for new generation capacity under the IPP procurement programme, 

will have a continuous roll out and milestones till the end of 2013. DoE have allowed for 1850MW 

of wind energy capacity to be allocated in the next two years.  

 

 

 

This EA amendment application and environmental assessment report was undertaken in 

accordance with the EIA 2010 Regulations listed in Government Gazette No. 33306 of 18 June 

2010 (GN 543, 544, 545 and 546 of 18 June 2010, as amended), in terms of Section 24 and 44 of 

the National Environmental Management Act, (No 107 of 1998) (NEMA) as amended; the World 

Bank Standards (IFC Guidelines) and the Equator Principles, as well as with the relevant 

legislation and guidelines mentioned above. 
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2.1 Revisited Specialist Studies 

 

The following specialist studies have been revisited to address the substantive amendment: 

 

 Biodiversity (including fauna and flora) Assessment 

 Avifauna Assessment 

 Bat Assessment 

 Surface Water Impact Assessment 

 Soils and Agricultural Potential Assessment 

 Noise Impact Assessment 

 Visual Impact Assessment 

 Heritage Assessment 

 Socio-economic Impact Assessment 

 Compliance with the Equator Principles 

 

The original impacts that were assessed in the above listed specialist studies remain largely 

unchanged for the project site. Specialist comments were submitted in this regard and in terms of 

the relocation of the wind farm infrastructure and associated power line and have been attached 

as an appendix to the original specialist reports. 

 

2.2 Public Participation 

 

The public participation process for the amendment application includes the following and was 

undertaken in accordance with Regulation 54 of the EIA Regulations (2010):  

 

 Placement of site notices informing I&APs of the EA amendment application required in 

order to split the output capacity of the wind farm from 280MW to 140MW on Portion 1 

and 2 of the Farm Aan De Karree Doorn Pan No. 213 (Appendix 5A and 5B); 

 Written correspondence notifying all identified I&APs of the EA substantive amendment 

application required in order to split the EA and the output capacity of the wind farm from 

280MW to 140MW on the remainder of the Farm Sous No. 226 and 140MW on Portion 1 

and 2 of the Farm No. 213, the relocation of the wind farm infrastructure and associated 

power line as well as notifying the I&Aps of the availability of the draft Environmental 

Assessment Report (22 April 2013 – Appendix 5D); 

 Placement of advertisements notifying the general public of the EA amendment 

application required in order to split the output capacity of the wind farm from 280MW to 

140MW on Portion 1 and 2 of the Farm Aan de Karree Doorn Pan No. 213 and the 

availability of the draft Environmental Impact Report (19 April 2013 – Appendix 5D); 

 Making the draft amendment assessment report available for a public review for a period 

of 30 days (22 April 2013 – 20 May 2013). 
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All comments received on the proposed amendment and environmental assessment report were 

incorporated into a Comments and Response Report included as Appendix 5E in the final 

environmental assessment report. 

 

Full details and significant outcomes of the public participation process are discussed further in 

Chapter 8 of this report. 

 

2.3 Key Stakeholder Consultation 

 

Consultation with relevant key stakeholders was also undertaken as requested by the DEA in 

order to provide them with the details associated with the amendment application and to provide 

them with the opportunity to comment of the proposed EA split and split in the output capacity of 

the original Loeriesfontein 2 - 280MW wind farm facility to the Loeriesfontein 2 - 140MW wind 

farm facility, relocation of the wind farm infrastructure and associated power line as well as minor 

amendments to the EA. 

 

As requested, SiVEST has attempted to obtain comments from the following key stakeholders: 

 Department of Water Affairs (DWA) 

 Northern Cape Department of Roads and Public Works 

 Northern Cape Department of Economic Development and Tourism 

 Northern Cape Provincial Government 

 Department of Environment and Nature Conservation 

 Department of Agriculture Forestry and Fisheries (DAFF) 

 South African Heritage Resources Agency (SAHRA) 

 Department of Heritage: Northern Cape Province; 

 South African National Roads Agency Limited (SANRAL) 

 Hantam Local Municipality 

 Namakwa District Municipality 

 Northern Cape Department of Heritage 

 Eskom 

 Square Kilometre Array 

 South Africa Civil Aviation Authority 

 Air Traffic and Navigation Services 

 Transnet Freight Rail 

 Endangered Wildlife Trust 

 WESSA – Northern Cape 

 Birdlife South Africa 

 Telkom 
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All comments received were included in Appendix 5D. In addition, proof that the key stakeholders 

have been notified of the proposed amendment are included in Appendix 5G. 

 

2.4 Substantive Amendment Application Environmental Assessment Report 

 

The purpose of this environmental assessment report is to: 

 Obtain specialist feedback and assess the impacts associated with the substantive 

amendment of the proposed capacity split of the original wind farm facility from 280MW 

on the remainder of the Farm Sous No. 226, Portion 1 and 2 of the Farm No. 213 to a 

140MW wind farm output capacity on the remainder of the Farm Sous No. 226 and a 

140MW wind farm output capacity on Portion 1 and 2 of the Farm No. 213 and the 

proposed new location of the wind farm infrastructure and associated power line 

alternatives of the wind farm facility; 

 Provide the alternative site layouts;  

 Provide a new preferred site layout; 

 Include a certified copy of the environmental authorisation; 

 Conduct a Public Participation Process as referred to in Regulation 54 to bring the 

proposed amendment to the attention of potential Interested and Affected Parties and 

allow them an opportunity to comment in terms of regulation 41(3)(a) of the 

Environmental Impact Assessment Regulations, 2010; 

 Consult with various stakeholders and submit their comments, where possible. Where 

comments are not submitted, proof is submitted to the Department of Environmental 

Affairs to show that attempts were made to obtain such comments (Appendix 5G). 

 

 

 

 It is assumed that all information provided by the Applicant to the Environmental Team 

was correct and valid at the time it was provided. 

 It is not always possible to involve all Interested and / or Affected Parties individually. 

However, every effort has / is been made to involve as many interested parties as 

possible. It is also assumed that individuals representing various associations or parties 

convey the necessary information to these associations / parties. 

 The figures quoted from the project proponent are based on best estimates. As bidding 

criteria changes and as the project develops, the actual submitted figures may increase 

or decrease. All efforts have been made to ensure this information is as correct as 

possible at the time of compiling this report. 

 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 24  

 

 

According to Eskom, the demand for electricity in South Africa has been growing at approximately 

3% per annum. This growing demand, fueled by increasing economic growth and social 

development within Southern Africa, is placing increasing pressure on South Africa's existing 

power generation capacity. Coupled with this, is the growing awareness of environmental impact, 

climate change and the need for sustainable development. The use of renewable energy 

technologies, as one of a mix of technologies needed to meet future energy consumption 

requirements is being investigated as part of Eskom's long-term strategic planning and research 

process. 

 

As the demand for electricity grows, there is need to establish new generation capacity in South 

Africa within the next several years. The technologies may differ in their generation costs, state of 

commercial development and most importantly, suitability to the South African Environment. 

 

The Government of South Africa has also committed to supporting the development of renewable 

(both solar and wind) electricity generation in order to satisfy sustainable and short term solutions 

to the current energy crisis.  

 

As one of its strategies to meet future energy consumption requirements, the country is opting for 

the use of renewable energy technologies. This technology is therefore fast becoming an 

important energy option.  In addition to providing ideal locations for solar energy plants, the 

Northern Cape Province also provides good opportunities for wind generation projects hence the 

selection of the Loeriesfontein site. 

 

According to the wind potential layer, developed by Environomics and MetroGIS (2011) for the 

Strategic Environmental Framework for the Optimal Location of Wind Farms in the Coastal 

Provinces of South Africa (Phase 1 for REFIT 1) (Figure 2), large parts of the Northern Cape 

region of South Africa have the highest suitability for the selection of wind farm sites. Hence, the 

Northern Cape can in general be seen as ideal for the establishment of wind farms. It must be 

remembered that wind energy is plentiful, renewable, widely distributed, clean and reduces 

greenhouse gas emissions when it displaces fossil-fuel derived from electricity. In this light, 

renewable wind energy can be seen as desirable. 
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Figure 2: Wind Potential Map (Source: Environomics and MetroGIS, 2011). 

 

4.1 Research Supporting Wind Energy 

 

South Africa has abundant reserves of wind and solar energy resources. Electricity generated by 

means of wind power can provide the country with secure, reliable and clean sources of power 

while stimulating economic growth and job creation. A recent technical study carried out by 

Mainstream’s Energy Analysis Group confirms SA has potential to generate over 70,000MWs of 

wind energy or 42% of the country’s forecast total electricity demand for 2025. This research also 

showed that if 30GW of wind energy were installed, the industry would be able to provide 9GW of 

power (at a conservative 30% capacity factor) and of this 6GW would be base load, supplied at 

exactly the times when the country needed it most. 

 

South Africa has a growing energy intensive economy, highly reliant on fossil fuels. 93% from 

coal fired power plants. SA currently has 44,157MWs of power generation capacity installed, with 

248 Terawatt hours of electricity consumed annually. Current forecasts by 2025 indicate that SA 

will need almost twice today’s electricity demand, doubling to approximately 80,000MWs. The 

generation of electricity from wind energy can contribute substantially to meeting this demand. 
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4.2 Security of Power Supply 

 

In the period immediately after the supply shortage and 2007/2008 power blackouts, Eskom 

announced a number of new power generation facilities including new coal-fired power stations, 

refurbishment of mothballed stations and oil, diesel or gas powered turbines in order to ensure 

appropriate supply and the needed reserve margin. In the intervening period several of these 

projects have experienced delays as the economic recession has lead to reductions in demand 

pressure. However, with possible recovery looming, the situation may change in 2010/2011 and 

demand growth may resume. Short to medium term electricity supply security is instrumental in 

securing economic growth and investor confidence (HIS Global Insight, 2009). 

 

The project has the potential of “securing” economic activity by assisting in removing supply 

constraints if Eskom generation activities result in a supply shortfall. When supply is constrained it 

represents a limitation to economic growth. When a supply reserve is available, it represents an 

opportunity for economic growth. 

 

The project will contribute to local economic progress by supporting industry development in line 

with provincial and regional goals and ensuring advanced skills are drawn to the Northern Cape. 

The project will likely encounter widespread support from government, civil society and 

businesses, all of whom see potential opportunities for revenues, employment and business 

opportunities locally. 

 

4.3 Local Employment  

 

Employment statistics, intrinsically considered to be related to skill levels, income levels and 

education levels are low in this district, but more alarming is the dependency ratios. The 

proportion of those who were formally employed increased between 2001 and 2007 by a small 

number while the number of those who were unemployed decreased during this period with the 

proportion of economically inactive persons increasing.  

 

Overall, the municipality does compare well, with a higher average employment rate than the 

district or provincial averages. It has an unemployment rate which is slightly higher than the 

district but lower than the province but, importantly, it has a lower economically inactive 

population. Taking all variables into account it would appear than Hantam Local Municipality 

(HLM) is perhaps better off than both the province and the district in which it resides regarding 

employment statuses. 

 

Local development in Loeriesfontein may help to raise employment rates especially during the 

construction phase providing income to the largely unemployed local community. 
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4.4 Regional and Local Income Profile 

 

Overall, HLM does not appear badly in context as it has fewer non-earners than the District and 

Province. Other than this it closely follows the monthly income profile of the Namakwa District, 

while the HLM displays a relatively low income across the board. By ‘low incomes’ it is meant 

that, in relation to RDP standards, the LM does not present well with a full 76.4% of people being 

below the acceptable RDP income grade of R1 600 per month. 

 

4.5 Further Facts Justifying Wind Energy  

 

Wind is an internationally tried and tested highly reliable form of power generation. It is also the 

fastest growing form of power generation in the world with 150,000+ MWs installed globally and 

this is forecast to increase by more than 30,000 MWs each year over the next decade. In 2008, 

more wind energy capacity was installed in Europe and the US than any other form of power. 

 

 Renewable energy reduces electricity generation costs 

 

SA has some of the most highly subsidised electricity in the world. Diversifying a country’s 

portfolio of generation plants leads to lower overall generation cost. Everywhere wind power has 

been introduced it has reduced the long term price of electricity and has helped stabilise the price 

volatility of fossil fuels. It is seen as the cornerstone of German, British, Danish, and Spanish 

generation. 

 

 Renewable energy reduces fossil fuel prices 

 

Increased levels of renewable energy generation on an electricity system lowers the demand for 

coal, oil & gas, reducing the price of these commodities and ultimately the cost of electricity. 

 

 Renewable energy decreases greenhouse gas emissions  

 

SA is currently the 12th largest polluter in the world and the largest in Africa. Renewable energy 

reduces carbon emissions, resulting in avoidable costs to the economy in terms of global 

obligations and the domestic social and economic impacts of such emissions. 

 

 Renewable energy increases water availability 

 

Agricultural & economic yield is increased due to an increased availability of water resources that 

would have alternatively been used for coal-fired power generation.  Eskom currently uses 1400 

Litres of water per 1000 kWh of energy produced. 
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 Renewable energy creates jobs 

 

Large-scale renewable energy deployment creates significant employment in the development, 

construction and operation of the wind farms, significantly contributing to rural development, 

transferring skills and knowledge from abroad and enhancing a domestic manufacturing supply 

chain. 

 

 Renewable energy aids grid stability 

 

In certain areas, particularly in the south of the country renewable energy aids grid stability 

 

 

 

Mainstream’s objective is to develop the proposed wind farm near Loeriesfontein under the Clean 

Development Mechanism (CDM). As such, project information gathered during the EIA process 

will be submitted to the South African Designated National Authority (DNA) who sits within the 

Department of Energy (DME) to be assessed against the Sustainable Development Criteria for 

CDM projects as defined by the DME in South Africa. 

 

5.1 CDM Background 

 

The purpose of the Clean Development Mechanism (CDM) is to assist developing countries such 

as South Africa achieve sustainable development, and to assist industrialized countries achieve 

compliance with their emission targets under the Kyoto Protocol (KP) through the acquisition of 

certified emission reductions accruing from project activities. Specifically, the CDM can contribute 

to South Africa’s sustainable development objectives through: 

 

 

 Transfer of technology and financial resources; 

 Sustainable ways of energy production; 

 Increasing energy efficiency & conservation; and 

 Poverty alleviation through income and employment generation 

 

Currently, the project information is being compiled in a Project Design Document that will be 

submitted to the United Nations Framework Convention on Climate Change (UNFCCC) towards 

the end of this year.  

 

The project will generate electricity from a renewable energy with an associated carbon dioxide 

emission of close to zero for every kWh that is generated into the grid. For every kWh generated, 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 29  

approximately 0.97 to 1.1 kg carbon dioxide emissions will be reduced from the national grid 

managed by Eskom. The estimated reduction of CO2 over the 20 year period for this project will 

be presented once the energy analysis is completed. 

 

 

 

At this stage, it is estimated that the wind farm proposed project will encompass the installation of 

a number of wind turbine generators their associated components in order to generate electricity 

that is to be fed into the existing Eskom distribution and / or transmission lines that cross or are 

located near the proposed sites. The total power generation capacity limit and the number of wind 

turbines to be accommodated will ultimately depend on the size of the developable area which 

will be determined by the EIA. The project (including the associated power line) is proposed on 

the following farm portions: 

 

 Remainder of the Farm  No. 226, Calvinia Road, Northern Cape (Remainder of the Farm 

Sous No. 226) 

 Portion 1 of the Farm No. 213, Calvinia Road, Northern Cape (Portion 1 of the Farm Aan 

de Karree Doorn Pan No. 213) 

 Portion 2 of the Farm No. 213, Calvinia Road, Northern Cape (Portion 2 of the Farm Aan 

de Karree Doorn Pan No. 213) 

 

A total of up to 107 wind turbines may be required. The project will involve the construction of a 

140MW Wind Energy Facility and its associated infrastructure on the above mentioned farms 

portions. The project will comprise of the following component: 

 

 140MW connecting a 66kV to 132kV power line from the proposed substation site to 

Eskom’s 400kV Helios Substation. 

 

The key components of the project follow in the sub-sections below. 

6.1 Turbines 

 

The size and ultimate number of the wind turbines will depend amongst others on the 

developable area wind resource and available technology when the wind farm is constructed, and 

the total generation capacity that can be produced as a result. The wind turbines will therefore 

have a hub height of between 80 to 120m and a rotor diameter of 87 to 120m (Figure 3). The 

blade rotation direction will depend on wind measurement information received later in the 

process. The rotation will range from 6 to 20 rpm. The foundation of each wind turbine will be 

approximately 20m x 20m. The footprint for each wind turbine will therefore be approximately 

400m². A hard standing area of approximately 2 400m
2
 for crane usage will accompany each 
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wind turbine. Hence, the total footprint for each wind turbine and the associated hard standing 

area will be 2 800m². The foundation will be up to 2.5m deep. As already mentioned, it is 

anticipated at this stage that 95 wind turbines will be constructed. The total area for all the wind 

turbines for the Loeriesfontein 2 study site will therefore be approximately 32.54 hectares 

(including the hard standing areas). The electrical generation capacity for each turbine will range 

from 1 – 3MW depending on the final wind turbine selected for the proposed development.  

 

 

Figure 3: Typical Components of a wind turbine. 
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6.2 Electrical Connections 

 

The wind turbines will be connected to each other and to the substation using buried (up to a 1m 

depth) medium voltage cables (Figure 4) except where a technical assessment of the proposed 

design suggests that overhead lines are appropriate such as over rivers and gullies. Where 

overhead power lines are to be constructed, monopole tower structures will be used. The 

dimensions of the monopole structures will depend on grid safety requirements and the grid 

operator. No servitudes will be associated with the wind farm infrastructure although servitudes 

for Eskom infrastructure may be required on site.  A 66kV to 132kV power line will be connected 

from the wind farm substation to the Eskom 400kV Helios Substation. 

 

 

Figure 4: Conceptual wind farm electricity generation process showing electrical connections 

 

6.3 Substations 

 

A new substation (approx. 90 x 120m) and associated transformers will be developed which will 

supply the generated electricity to the Eskom grid. The transformers’ operating voltage may range 

from 22 to 132kV. The footprint of the substation site will be approximately 10 800m². The 

Substation will be built preferably close to existing transmission line(s). The connection from the 

substation to the Eskom grid line will be an overhead line and pole. This will be dependent on the 
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location of the substation relative to the existing line(s). Eskom grid line and access servitudes 

will be required, the sizes of which depend on the voltage connection.  

 

6.4 Roads 

 

The access roads are proposed to be 6-10m wide.  The roads will be gravel roads from the site 

on to the public road. An internal road network to the turbines and other infrastructure will include; 

 

 

 Turning circles for large trucks. 

 Passing points and culverts over gullies and rivers if required 

 Existing roads will be upgraded. 

6.5 Temporary construction area 

 

A maximum 10 000m
2
 temporary lay down area will be constructed for the proposed 

development. Components that will comprise the temporary lay down area include an access 

route and a contractor’s site office area of up to 5 000m². 

 

6.6 Other infrastructure 

 

Other infrastructure includes the following: 

 Administration and warehouse buildings: A single storey building with a maximum area of 

up to 5 000 m² with a warehouse/workshop space and access, office, telecoms space, 

security and ablution facilities are to be developed. The buildings will most likely be 

situated preferably close to the substation.  Security will be required. 

 Borrow pits (if required). 

 Fencing (if required). 

 Panel Maintenance - The panels will require cleaning and dust will accumulate on them 

affecting their productivity. Cleaning will take place once every quarter (providing job 

creation). Municipal water will be utilised for this exercise. 

 

 

 

 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 33  

 

 

Layout Alternatives have been considered as per the request of the DEA in this Final 

Environmental Assessment Report. 

 

From the outset of the proposed development, Mainstream advanced the following criteria when 

considering sites for a wind farm: 

 Estimation of wind energy resource (which is derived from Mainstream’s propriety 

information based on national available wind data and advanced theoretical modelling 

developed in-house and by consultants); 

 Proximity to residential areas; 

 Proximity to environmentally (social and biophysical environments) and heritage sensitive 

areas (in consultation with appropriate specialists); 

 Potential impacts on fauna and flora (in consultation with appropriate specialists). 

 Availability of national wind farm development sensitivity maps such as those currently 

being prepared by Birdlife SA and being finalised by the Western Cape Government for 

the west coast region. (Note these maps were not yet developed during the selection 

process);  

 International best practice in the siting of wind farms. 

 Potential visual impact; 

 Potential impact on aviation; 

 Presence of obstacles on the site such as rivers, dams, roads, existing gridlines and 

current land use; 

 Need for grid stabilization in the area; 

 Need for energy security in the area; 

 Need for rural development through job creation in the area; 

 Accessibility of the area as a result of the topography; 

 Grid connection options – is connection affordable and in national interest? 

 Willingness of land owners to participate; 

 Possibility to support land reform objectives. 

 

After the potentially appropriate sites were selected, the affected land owners were contacted and 

options to develop, including long term lease agreements, were negotiated. 

 

7.1 Location alternatives 

 

Once the specific land portions were identified, Mainstream developed a map of the potentially 

available area on the specific farm/farms that could be earmarked for possible development. This 

area is referred to as the ‘buildable’ area. The following applicable buffer zones were additionally 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 34  

applied to the sensitive areas identified in the table below so as to identify the undevelopable 

areas. 

 

Table 4: Buffer zones applications to sensitive areas 

SENSITIVE AREA BUFFER 

Airports and Military Facilities 15-30km 

Privately owned and managed run ways 

5km including consultation with the 

SACAA 

Public Roads/railway 200m 

Houses 800m   

Residential Areas 800m 

Rivers/Floodplains/Wetland/Lakes 100m - 200m 

Forestry (away from the prevailing wind) 500m 

Forestry (non-prevailing wind direction) 200m 

Forestry (when turbine is keyholed
1
) 500m 

Protected and archaeological areas 100 – 200m 

Communication corridors/radar/Microwave towers 200m 

Existing Generation/Wind farms > 1km 

Existing Servitudes As per servitude + (1.5 x Tip height) 

Site Boundary 200m 

Electrical grid distribution/transmission lines 200m – 300m 

Substation 500m 

 

With further consultation with the affected land owners, Mainstream was also able to preliminarily 

identify specific areas (areas where extensive farming is practised or future farming is expected to 

be practised) on their land which was excluded from the proposed development.  

 

Specialist studies were then undertaken throughout the scoping phase and EIA phase to 

eliminate potentially sensitive areas from the buildable areas for the locations of the key 

components of the project. Once this had been undertaken, various layout alternatives were 

investigated. These include the location of: 

 

 Substation locations  

 Overhead power line routes  

 Laydown area locations  

 Operations and Maintenance building locations  

 Turbine locations (based on specialist feedback) 

 

 

                                                 
1
 Placing the turbine in a forest 
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Layouts for the wind turbines were set and alternative layout locations and/or routes for each of 

the key components (listed above) were proposed (Table 5 and Figure 5). A comparative 

assessment and evaluation of each of the layout alternatives is provided in Chapter 12. 

 

Table 5: Alternatives to be assessed 

Project Alternative 

Loeriesfontein 2 - 140MW  

Wind Farm  

Power line alt 1 

Power line alt 2 

Wind Farm Infrastructure alt 1 

Wind Farm Infrastructure alt 2 

 

 

Figure 5: Alternatives Site Layout for Loeriesfontein 2 - 140MW Wind Farm on Portion 1 and 2 of 

the Farm Aan De Karree Doorn Pan No. 213 and on the remainder of the Farm Sous No. 226 

 

 

 

The Northern Cape Province is considered to be one of the most suitable regions for the 

establishment of wind farms. Accordingly, land portions located outside of Loeriesfontein have 

been identified as a potential site. A general description of the study area is outlined in the 

sections below. The receiving environment in relation to each specialists study is also provided.  
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8.1 Regional Locality 

 

Loeriesfontein is a small town in the Northern Cape of South Africa. It falls within the Hantam 

Local Municipality, which is within the greater Namakwa District Municipality, Northern Cape 

province. The town of Loeriesfontein is within a basin surrounded by mountains, and it is 

accessed from the N7 highway (north out of Cape Town), turning off on the R27 at Van 

Rhynsdorp to Nieuwoudtville, then following the R357 to Loeriesfontein (a further 65km north). 

 

The proposed site is located onPortion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213 

approximately 60km north of Loeriesfontein. The site near Loeriesfontein, falls within the 

boundaries of the Hantam Local Municipality. The site is approximately 10 400Ha in size of which 

a smaller area will be required for the establishment of the proposed wind farm.  

 

 

Figure 6: Loeriesfontein Regional Study Area. 
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8.2 Study Area Description 

 

The sites that are proposed for the wind farm facility near Loeriesfontein are located on the 

following farms (Figure 7): 

 

 Remainder of the Farm No. 226, Calvinia Road, Northern Cape (Remainder of the Farm 

Sous No. 226); 

 Portion 1 of the Farm No. 213, Calvinia Road, Northern Cape (Portion 1 of the Farm Aan 

de Karree Doorn Pan No. 213) 

 Portion 2 of the Farm No. 213, Calvinia Road, Northern Cape (Portion 2 of the Farm Aan 

de Karree Doorn Pan No. 213) 

 

 

Figure 7: Loeriesfontein Site Locality Map 

 

The study area is considered to be fairly natural karoo shrubland with low intensity sheep grazing 

on the site. The study area is classified as natural / vacant and is used as general grazing land for 

sheep and wildlife. As such the human footprint in most of the area is considered to be relatively 

low. Vast grazing land is interspersed with seasonal pans and non-perennial streams. The non-

perennial streams are located to the southwest of the site. 
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The southern end of the study area contains an existing substation which will be the link between 

the proposed development and the national electricity grid. Cattle stocking rate for the area is 

approximately at a low stocking rate of around 1 SSM (small stock unit) per 6 hectares. 

 

The site is traversed by a railway line and a district road (Granaatboskolk Road). 

 

It is characterised by flat and gently sloping topography. The flat topography makes this area 

ideal for the proposed development. The drainage systems situated in the north of the site are not 

anticipated to be impacted upon. 

 

8.3 Climate 

 

The study area has an arid Mediterranean type climate with winter rainfall regime i.e. most of the 

rainfall is confined to early autumn and winter. Mean Annual Precipitation (MAP) is approximately 

179 mm per year and without some form of supplementary irrigation natural rainfall is insufficient 

to produce sustainable harvests (Table 6 and Figure 8). This is reflected in the lack of dry land 

crop production within the study area. Average daily temperatures range from 30ºC in summer to 

17 ºC in winter. Average night time temperatures drop to around 2.4 ºC during winter (Table 2). 

 

Table 6: Mean monthly rainfall for Loeriesfontein (Source: South Africa’s Rain Atlas) 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

Rainfall 

(mm) 
8.7 11.3 17 20.8 23.3 21.1 18.3 14.3 11.1 9 7 7 14.1 
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Figure 8: Mean Monthly Rainfall Graph for Loeriesfontein 

 

Table 7: Mean monthly and annual temperature for Loeriesfontein (Source: 

http://www.saexplorer.co.za) 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Avg 

Midday 

Temp 

(°C) 

21 32 29 25 21 17 17 19 22 25 28 30 24 

Night 

Temp 

(°C) 

31 14 13 9 6 4 2 3 5 8 10 12 8 

 

8.4 Geology 

 

Virtually the entire study area is underlain by a Shale parent material. Shale is a clastic 

sedimentary rock and is formed by the settling and accumulation of clay rich minerals and other 

sediments. Due to the settling process this parent material usually takes the form parallel rock 

layers which lithifies over time. Non-descript sedimentary geologic materials are located along the 

western border of the study area derived from pre-existing rock and sediments.  

 

 

http://www.saexplorer.co.za/
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8.5 Biodiversity (Flora and Fauna)  

 

The Biodiversity Assessment was conducted by SiVEST and the detailed report is included in 

(Appendix 6A). The environmental baseline from a biodiversity perspective is presented below. 

 

8.5.1 Flora in the study area 

 

A list of plant species including Red Data species are presented in Appendix 1.  

 

According to the Namakwa Bioregional Plan, the Hantam Local Municipality has 59 threatened, 9 

near threatened and 25 data deficient plant species. The majority of the Municipality is not 

conserved in any way, including the study area in question. The vegetation type in question has 

about 10 endemic species.  

 

According to Mucina, et al, (2006), the proposed wind farm site in Loeriesfontein falls within the 

Bushmanland Basin Shrubland vegetation type (Figure 9) which is classified under the 

Bushmanland and West Griqualand bioregion of the Nama Karoo Biome (Mucina, et al., 2006). In 

terms of the conservation status, the Bushmanland Basin Shrubland vegetation type is 

considered Least Threatened (Mucina, et al, (2006).  

 

 

Figure 9: Vegetation of the study area 
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According to Esler, et al., (2006), vegetation cover in the study area ranges from 15% to 20% 

which is the lowest compared to other parts of the country i.e. the central and eastern parts. 

Vegetation cover refers to the percentage of soil overshadowed by plants (Esler, et al., 2006). 

 

The vegetation type on the site is described as Bushmanland Basin Shrubland (Figure 10) 

located in the Nama Karoo Biome. 

 

 

Figure 10: Sparse vegetation, typical of the Nama Karoo Biome 

 

This vegetation type is characterised by low shrubs species which include: Aptosimum 

spinescens, Hermannia spinosa, Pentzia spinescens, Zygophyllum microphyllum and Aptosimum 

elongatum.  

 

The vegetation type is considered to be Least Threatened and none of it is conserved in statutory 

conservation areas (Mucina, et al, (2006). 

 

The study area is transformed after good winter rains into a large expanse of wild flowers 

however not as spectacularly as areas further south. This is however heavily dependent on the 

amount of rainfall.  

 

The study area does not fall into a Critical Biodiversity Area as defined by the Namakwa 

Bioregional Plan. 

 

Species diversity on the site is limited given the aridity of the region.  
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In terms of endemism, out of about 36 plant species in the study area (within three Quarter 

Degree Squares (QDS) - 3019AD, 3019BC and 3019DA), only 10 (28%) are endemic (SANBI, 

2009). According to Gibbs Russel, (1987), of 2147 species in a central area about 198,000 km
2
 of 

the Nama Karoo only 377 (16%) were endemic. The above figures imply that the Nama Karoo 

presents low levels of plant endemism. Endemism refers to an ecological state in which a species 

or other taxonomic group is restricted to a particular geographic region, owing to factor such as 

isolation or response to soil or climatic conditions (Allaby, 1994). 

However, according to Desmet (2000), an archipelago of mountains within a part of the Nama 

Karoo ecoregion known as Bushmanland were found to harbor both Nama Karoo and Succulent 

Karoo type vegetation, as well as a diverse assemblage of succulents endemic to the archipelago 

(Desmet 2000). Therefore the wider Bushmanland area may not exhibit such a low level of 

endemism.  

 

Table 8 below presents a list of endemic species in the study area. 

 

Table 8: Endemic species documented within the study area 

Family Species 

Threat 

status 

SA 

Endemic 

ASTERACEAE Amellus microglossus DC. LC Yes 

ASTERACEAE Eriocephalus spinescens Burch. LC Yes 

BRASSICACEAE Heliophila arenosa Schltr. LC Yes 

CHENOPODIACEAE Salsola henriciae I.Verd. LC Yes 

FABACEAE Lotononis leptoloba Bolus LC Yes 

IRIDACEAE Tritonia karooica M.P.de Vos LC Yes 

MESEMBRYANTHEMACEAE Psilocaulon junceum (Haw.) Schwantes LC Yes 

MESEMBRYANTHEMACEAE Aloinopsis luckhoffii (L.Bolus) L.Bolus DDT Yes 

SCROPHULARIACEAE Aptosimum indivisum Burch. ex Benth. LC Yes 

SCROPHULARIACEAE Nemesia calcarata E.Mey. ex Benth. LC Yes 

 

A species of concern in the study area is Hoodia gordonii (Boboejaanghaap), an important 

medicinal plant which is over harvested in the Northern Cape. No specimens were however noted 

during the site visit.   

 

H. gordonii, as well as other Hoodia species, are listed as protected species under the 

Environmental Conservation Ordinance No.19 of 1974. No one is allowed to harvest, collect, 

damage, collect seeds, trade (import or export) or transport any Hoodia material without a valid 

permit from the Permit Section of the Directorate of Conservation Service in the Northern Cape . 

 

Hoodia is listed on Appendix II of CITES (Convention on International Trade in Endangered 

Species). Trade in any parts and derivatives of Hoodia species is prohibited without a permit.  
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In terms of GN 1187 published under the National Environmental Management: Biodiversity Act 

on the 23
rd

 of February 2007 none of the species documented within the study area are 

considered to be protected in terms of this legislation.  

 

The study area does not fall into a Critical Biodiversity Area or Ecological Support Area as 

defined by the Namakwa Bioregional Plan.  

 

8.5.2 Fauna in the study area 

 

 Mammals 

 

Various mammal species are likely to occur within the study area. Appendix 2 comprises a list of 

mammals that are likely to occur in study area with the assigned level of threat facing each 

particular species. A map was used to correlate the occurrence of the Red Data species with their 

approximate occurrence within the study area. According to Friedman and Daly, (2004), the 

majority of species within the study area are listed as species of least concern. As mentioned 

above, the Honey Badger (Mellivora capensis) and the Littledale's Whistling Rat (Parotomys 

littledalei) which are both listed as Near Threatened are likely to occur in the study area. On the 

other hand, the Black Rhinoceros (Diceros bicornis bicornis) which is listed as Critically 

Endangered (Friedman and Daly, 2004) along with several other recorded mammal species are 

not likely to occur in the study area due to the anthropogenic activities such as fencing etc that 

have taken place. 

 

Table 9 below presents mammal species listed in GN 1187 published under the National 

Environmental Management: Biodiversity Act on the 23
rd

 of February 2007 which potentially occur 

within the study area.  

 

Table 9: Mammal species listed in GN 1187 published under the National Environmental 

Management: Biodiversity Act on the 23
rd

 of February 2007. 

Common name Scientific name Status under GN 1187 

Black Rhinoceros Diceros bicornis bicornis Endangered 

Leopard Panthera pardus Vulnerable 

Black-footed Cat Felis nigripes Protected 

Honey Badger Mellivora capensis Protected  

Cape Fox Vulpes Chama Protected 

 

Note that Friedman and Daly, (2004) list Black Rhinoceros as Critically Endangered while GN 

1187 lists the species as Endangered. 

 

The majority of these species are highly unlikely to occur within the study area, particularly the 

large mammals due to the anthropogenic activities such as fencing and lack of protected areas.  
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o Field assessment results 

 

During field assessments, only two small mammal species were trapped over a three day survey 

period. These include the Striped Mouse (Rhabdomys pumilio) (Figure 11) and the Round-eared 

elephant-shrew (Macroscelides proboscideus)).  

 

 

Figure 11: Striped Mouse (Rhabdomys pumilio) 

 

Furthermore, several individuals of yellow mongoose (Cynictis penicillata) and scrub hares (lepus 

saxatilis) were spotted within the study area during site surveys. In addition, evidence of 

Porcupines (Hysterix africaeaustralis) (Figure 12) and Aardvark (Orycteropus afer) were 

prominent on the site.  
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Figure 12: Porcupine (Hysterix africaeaustralis) excavation and faeces on the site 

 

Trapping success of small mammals was low generally perhaps due to the low cover which is 

typical of the Nama Karoo Biome where although vegetation grows on rich soils, plant growth is 

limited by climate. Cover is among the most important factors that influence small mammal 

abundance and richness. This is because unlike open habitats which increase predation risk 

(Kotler, 1997), habitats with cover provide protection against predators (Asher et al., 2004; Keller 

& Schradin, 2008). According to Silva et al., (2005), open habitats exhibit low mammal diversity 

due to reduced cover (which provides food and resources) hence leading to lower fecundity 

(Grant et al., 1982). Therefore, greater species abundance and richness are expected in areas 

that exhibit dense cover.  

 

Furthermore, sheep grazing observed within the study area influences the existence of small 

mammals in the area. Although in terms of grazing, the farm where the proposed site is situated 

is well managed in that rest periods are allowed between camps, it is predicated that grazing has 

an impact on small mammal richness and abundance to some degree. According to Bergstrom 

(2004), the presence of livestock has a negative effect on both small mammal species richness 

and abundance. Moreover small mammals can be seen as indicators of environmental conditions 

(Linzey & Kesner, 1997). This is because changes in the environment due to heavy grazing leads 

to changes in the habitats for small mammals therefore affecting their abundance, survival and 

breeding success (Dooley & Bowers, 1996). In the North American rangelands, trampling and 

grazing have been shown to reduce the lower vegetation cover for small animals hence 

increasing their exposure to predators (Grant et al., 1982; Birney et al., 1976; Edge et al., 1995). 

In addition trampling may affect the burrowing substrate for the rodents (Bergstrom, 2004). 
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The mammal species of concern is the bats which are present within the area due to the risks of 

barotrama. A separate assessment has however been undertaken of this faunal grouping. In 

addition, avifauna is also at risk from the turbines. This faunal grouping is also addressed in a 

separate study.  

 

 Reptiles 

 

According to the Namakwa Bioregional Plan, the Loeriesfontein has a high reptile species 

abundance. Several reptile species are present in the study area. A list of reptiles in the study is 

presented in appendix 2 (Branch 1998). According to the current Red Data, none of these 

species are currently Red Listed (McLachlan, 1978). The Red Data book is currently being 

updated. 

 

Armadillo Girdled Lizard (Cordylus cataphractus) which potentially occurs in the study area 

(Branch 1998) is a protected species in terms of GN 1187 published under the National 

Environmental Management: Biodiversity Act on the 23
rd

 of February 2007. The species was not 

observed.  

 

o Field assessment results 

 

Habitat for these species is currently available. A number of reptiles were trapped in pitfall traps 

during field assessments. These include the Namaqua sand lizard, Karoo (Pedioplanis 

namaquensis) and Spotted desert lizard (Meroles suborbitalis)  

 

 

Figure 13: Namaqua sand lizard, Karoo (Pedioplanis namaquensis) 
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Namaqua sand lizards are small and slender with an SVL (snout-vent length) of about 53mm and 

a long tail (Branch, 1998). The species occur in sparsely vegetated sand and gravel flats in 

karroid veld, arid savannah and semi-desert (Branch, 1998). Their foraging range is wide and 

they feed on small insects (Branch, 1998).  

 

 

Figure 14: Spotted desert lizard (Meroles suborbitalis) 
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Figure 15: Sandveld Lizard possibly Western Sandveld Lizard (Nucras tessellata) and Endemic 

species 

 

Apart from C. cataphractus, no other species listed in GN 1187 published under the National 

Environmental Management: Biodiversity Act on the 23
rd

 of February 2007 occurs within the 

study area. 

 

 Amphibians 

 

o Field assessment results 

 

No amphibian species were recorded in the study site during filed surveys. However Du Preez 

and Carruthers, (2009) list a number of amphibians that could potentially occur in the study area 

and are likely to be present near water courses. All amphibian species previously recorded in the 

study area are Not Threatened (Du Preez and Carruthers, 2009). The study area is extremely dry 

with very little rainfall and amphibian numbers are expected to be very low. The table below 

indicates the species that have been previously recorded.  

 

Table 10: Amphibian species in the study area 

Scientific Common Category 

Vandijkophrynus gariepensis Karoo Toad  Not threatened  

Vandijkophrynus robinsoni Paradise Toad Not threatened  

Cacosternum boettgeri Boettger’s Caco Not threatened  

Amietia fuscigula Cape River Frog Not threatened  

Xenopus laevis  Common Platanna Not threatened 
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There is no red data amphibian species recorded in the study area. No species listed in GN 1187 

published under the National Environmental Management: Biodiversity Act on the 23
rd

 of 

February 2007 occur within the study area. 

 

 Invertebrates 

 

The Namakwa Bioregional Plan indicates that there is a high diversity of invertebrate species 

associated with the pollination systems associated with all the flowers in the study area. 

 

o Field assessment results 

 

Several invertebrates were trapped in pitfall traps which were randomly placed in the study area 

while others were trapped in sweep nets and others recorded around the study area (Table 11)  

 

Table 11: List of invertebrates in the study area 

Order: Family Common name Scientific name 

Coleoptera: Carabidae Velvet Ground Beetle Graphipterus limbatus 

Coleoptera: Scarabaeidae Woolly Chafer Sparrmannia flava 

Coleoptera: Tenebrionidae Long-legged Darkling Beetle Stenocara dentata 

Coleoptera: Tenebrionidae Unspecified Stenocara longipes 

Coleoptera: Tenebrionidae Unspecified Unspecified 

Coleoptera: Tenebrionidae Unspecified Unspecified 

Coleoptera: Meloidae CMR Bean Beetle Mylabris oculata 

Hymenoptera: Formicidae Bal-byter Camponotus fulvopilosus 

Orthoptera: Acrididae Yellow wings Oedaleus 

Orthoptera: Pyrgomorphidae Unspecified Ochrophlebia  

Orthoptera: Acrididae  Unspecified Rhachitopis 

Orthoptera: Pamphagidae Saw-backed locust Haplolopha 

 

The Velvet Ground Beetle (Graphipterus limbatus) which occurs in the study area is a protected 

species in terms of GN 1187 published under the National Environmental Management: 

Biodiversity Act on the 23
rd

 of February 2007. 

 

Apart from the G. limbatus, no other species listed in GN 1187 published under the National 

Environmental Management: Biodiversity Act on the 23
rd

 of February 2007 occurs within the 

study area. 

 

It is important to note that invertebrate species are mobile in nature and are not likely to be 

affected by the construction of the wind farm. In addition, no unique larval habitat is present on 

the site which could be affected by the proposed development. Mitigation measures to reduce 

habitat destruction will aid in the preservation of habitat for invertebrate species.  
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8.6 Avifauna 

 

The Avifauna Assessment was conducted by Chris van Rooyen and the detailed report is 

included in (Appendix 6B). 

8.6.1 Natural environment 

 

According to Mucina et al. (2006), the vegetation at the proposed wind farm site in Loeriesfontein 

is classified as Bushmanland Basin Shrubland. However, vegetation structure is more critical in 

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

description of the habitat presented in this study concentrates on factors relevant to birds, and 

does not give an exhaustive list of plant species which occur in the study area (for more detail on 

the vegetation composition and potential impacts, please consult the Biodiversity (Flora and 

Fauna) Assessment above). The vegetation classification system presented in the Atlas of 

southern African birds (SABAP1) (Harrison et.al. 1997) is used for purposes of this report. The 

criteria used by the authors to amalgamate botanically defined vegetation units, or to keep them 

separate were (1) the existence of clear differences in vegetation structure, likely to be relevant to 

birds, and (2) the results of published community studies on bird/vegetation associations. It is 

important to note that no new vegetation unit boundaries were created, with use being made only 

of previously published data.  

 

The proposed wind farm site is situated in an ecological transitional zone between the Nama 

Karoo and Succulent Karoo biomes (Harrison et.al. 1997). Both Karoo biomes support a 

particularly high diversity of species endemic to southern Africa. The Karoo avifauna 

characteristically comprises ground-dwelling species of open habitats, but the many tree-lined 

watercourses allow penetration of several species characteristic of arid woodland (Harrison et.al. 

1997), particularly in the Nama Karoo. In comparison with Succulent Karoo, the Nama Karoo has 

higher proportions of grass and tree cover. The ecotonal nature of the study area is apparent 

from the presence of typical species of both Succulent and Nama Karoo at the wind farm site e.g. 

Karoo Eremomela Eremomela gregalis and Red Lark Calendulauda burra.  

 

An important feature of the arid landscape where the proposed site is located is the presence of 

pans. Pans are endorheic wetlands having closed drainage systems; water usually flows in from 

small catchments but with no outflow from the pan basins themselves. They are of poorly drained, 

relatively flat and dry regions. Water loss is mainly through evaporation, sometimes resulting in 

saline conditions, especially in the most arid regions. Water depth is shallow (<3m), and flooding 

characteristically ephemeral (Harrison et al. 1997). Although the site itself does not contain any 

significant pans, there are several large pans situated in a 20km radius around the site. When 

these pans hold water, waterbird movement between them are likely, including Greater Flamingo 

Phoenicopterus roseus and Lesser Flamingo Phoenicopterus minor. Some of that movement 

might take place over the proposed wind farm site. 
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8.6.2 Modified environment 

 

Whilst most of the distribution and abundance of the bird species at the wind farm site are 

associated with natural vegetation, as this comprises the vast majority of habitat, it is also 

necessary to examine the modified environment available to birds.  

 

In addition to the natural vegetation, the following avifaunal relevant modifications to the habitat 

were recorded at the wind farm site:  

 

Transmission lines: There are two transmission lines located in close proximity to the site, with 

one running partially within the boundaries of the site. Transmission lines are important 

anthropogenic habitat modifications, especially in an arid environment, as they constitute 

important perching and nesting substrate for raptors and crows. 

Artificial water points: A water trough was recorded on the site. In this highly arid environment, 

water attracts birds like a magnet. A water trough is a source of surface water that could 

periodically attract several priority species of raptors and small birds, particularly sandgrouse, 

larks and seed-eaters (see Appendix 2 of the main Avifauna Report).  

 

Figure 16 below for a map of the wind farm site, indicating important habitat features, and the 

location of monitoring transects and vantage points for flight observations.  

 

Appendix 1 of the main Avifauna Report provides a photographic overview of the bird habitats at 

the site. 
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Figure 16: The bird habitat and the location of monitoring transects and vantage points for flight 

observations at the development area and control area.  

 

8.6.3 Avifauna 

 

It is estimated that at least 76 bird species could potentially occur at the site, of which 60 have 

been recorded at the turbine and control site to date. Of the birds potentially occurring at the site, 

28 are classified as priority species for wind farm sites (Retief 2011). The priority species 

potentially occurring at the site can be broadly classified in four groupings namely large terrestrial 

species, soaring species, waterbirds and small birds: 

 

 Large terrestrial species: Medium to large birds that spend most of the time foraging on 

the ground. They do not fly often and then generally short distances at low to medium 

altitude, usually powered flight. Some species undertake longer distance flights at higher 

altitudes, when commuting between foraging and roosting areas. At the wind farm site, 

cranes, bustards and korhaans are included in this category. 

 Soaring species: Species that spend a significant time on the wing in a variety of flight 

modes including soaring, kiting, hovering and gliding at medium to high altitudes. At the 

wind farm site, these are mostly raptors.  

 Waterbirds: These are species that are generally associated with aquatic habitats. At the 

wind farm site, these comprise ducks, waders and flamingos. 
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 Small birds: At the wind farms site these are mainly several species of passerines. These 

species generally spend most of the time on the ground or calling from perches, but 

display flights at medium height are also undertaken by some species, and swallows 

spend most of the time flying. Sandgrouse undertake long distance flights. 

 

Appendix 2 of the detailed Avifauna report lists the species that may potentially occur on the site, 

based on the results of the pre-construction monitoring and various other sources (SABAP1, 

SABAP2, Young et al. 2003, Young 2008, Young 2009a, Young 2009b, Young 2010a, Young 

2010b, Hockey et al. 2007, pre-construction monitoring).  

 

8.7 Bats 

 

The Bat Assessment was conducted by Werner Marais of Animalia and the detailed report is 

included in (Appendix 6C). 

 

8.7.1 Bats and wind turbines  

 

Since bats have highly sophisticated navigation by means of their echolocation, it is puzzling as 

to why they would get hit by rotating turbine blades. It may be theorized that under natural 

circumstances their echolocation is designed to track down and pursue smaller insect prey or 

avoid stationary objects, not primarily focused on unnatural objects moving sideways across the 

flight path. Apart from physical collisions, a major cause of bat mortality at wind turbines is 

barotrauma. This is a condition where the lungs of a bat collapse in the low air pressure around 

the moving blades, causing severe and fatal internal hemorrhage. One study done by Baerwald, 

et al. (2008) showed that 90% of bat fatalities around wind turbines involved internal 

hemorrhaging consistent with barotrauma.  

 

Some studies propose that bats may be attracted to the large turbine structure as roosting space, 

or that swarms of insects get trapped in low air pockets around the turbine and subsequently 

attract bats.  

 

Whatever the reason for bat mortalities around wind turbines, the facts indicate this to be a very 

serious and concerning problem. During a study by Arnett, et al. (2009), 10 turbines monitored 

over a period of 3 months showed 124 bat fatalities in South-central Pennsylvania (America), 

which can cumulatively have a catastrophic long term effect on bat populations, if such a rate is 

persistent. Most bat species only reproduce once a year, bearing one young per female, meaning 

their numbers are slow to recover. Mitigation measures are being researched and experimented 

with globally, but are still only effective on a small scale. An exception to this is a mitigation 

measure called curtailment, where the turbine cut-in speed is raised to a higher wind speed. This 
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relies on the fact that bats will be less active in strong winds and therefore less likely to be 

impacted by a moving turbine blade, however this mitigation is not as effective yet to move this 

threat to a category of low concern.  

 

8.7.2 Species probability of occurrence at the proposed site 

 

Table 12: Table of species that may be roosting on the study area, the possible site specific 

roosts, and their probability of occurrence.LC = Least Concern; NT = Near Threatened; V = 

Vulnerable; DD = Data Deficient (Monadjemet al., 2010).  

Species Common 

name 

Probability 

of 

occurrence 

Conservation 

status 

Possible roosting 

habitat to be 

utilised on study 

area 

Rhinolophuscapensis Cape 

horseshoe bat 

Low NT Roosts gregariously 

in caves, no known 

caves close to the 

study site. 

Rhinolophusclivosus Geoffroy’s 

horseshoe bat 

Low LC Roosts gregariously 

in caves, no known 

caves close to the 

study site. 

Nycteris thebaica Egyptian slit-

faced bat 

High LC Cavities, aardvark 

burrows, and 

culverts under roads. 

Any suitable hollows 

Tadarida aegyptiaca Egyptian free-

tailed bat 

Confirmed LC Crevices, buildings, 

rock crevices. Very 

common and 

adaptable. 

Cistugoseabrae Angolan wing-

gland bat 

Medium -

High 

NT Endemic to West 

Coast, restricted to 

arid climates (semi-

desert), netted in dry 

river beds. 

Miniopterus 

natalensis 

Natal long-

fingered bat 

Low NT Roosts gregariously 

in caves, no known 

caves close to the 

study site. 

Neoromiciacapensis Cape serotine Confirmed LC Under bark of trees 

and roofs of 
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buildings. Common 

and adaptable 

 

8.7.3 Bat detection and roost scouting 

 

Very few bat calls (5 in total) were recorded during vehicle based monitoring within the site 

(Figure 17)). The site is mostly void of roosting opportunities (Figure 18) and we did not come 

across any open water sources during physical scouting of the site. No sources of open water 

were detected using Google Earth searches of the site. The lack of bat activity during monitoring 

can therefore probably be attributed to the lack of roosting space and open drinking water.  

Bat activity is most likely centered around the dams north of the Loeriesfontein site, as insect 

availability will be much higher here. Roosting space created by trees, rocky outcrops and 

buildings are also more abundant in this area.  

 

A bat call consists of a series of ultrasonic sound pulses, with each species calling at a 

characteristic sound frequency (Figure 19). It is used for navigational and hunting purposes, 

comparable to but more sophisticated than modern sonar. Pulses within a bat call may also vary 

by means of their sound frequency and characteristics, although this variation is within a certain 

range restricted to a specific bat species. Certain call parameters are used to identify a bat 

species from its echolocation call. These include pulse length, pulse bandwidth, pulse interval 

and pulse dominant frequency (loudest frequency), of which dominant frequency is the most 

commonly used parameter. The dominant frequencies of the three loudest pulses recorded were 

chosen since the loudest pulse is produced when the bat is in close proximity to the bat detector, 

limiting the ramifications the Doppler Effect has on the results of sound waves emitted by a 

moving bat. A feeding buzz is the common term used to describe the change in echolocation call 

when a bat is approaching its prey. A feeding buzz is a series of very short pulses that 

dramatically become more rapid as the bat is closing in on the insect prey, giving it a clear image 

of the prey. A feeding buzz is proof of bats actively foraging. Species identification with the use of 

echolocation is less accurate when compared to morphological identification, nevertheless it is a 

very certain and accurate indication of bat activity and their presence. 
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Figure 17: Bat species and activity detected during vehicle monitoring on site, showing very low 

levels of activity. Orange circles indicate where Egyptian free-tailed bats (Tadarida aegyptiaca) 

were detected and yellow circles indicate where Cape serotine bats (Neoromicia capensis) were 

detected. 

 

 

Figure 18: Typical topography of site showing lack of roosting opportunities for bats. 

 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 57  

 

Figure 19: Spectrogram of pulses from Tadarida aegyptiaca (Egyptian Free-tailed bat)  

 

8.8 Surface Water 

 

The Surface Water Assessment was conducted by SiVEST and the detailed report is included in 

(Appendix 6D). 

 

8.8.1 Study Area Drainage and Hydrology 

 

In order to understand the drainage and hydrology of the study site, it is best to consult with 

available literature pertaining to surface water resources in the study area. However, academic or 

scientific literature is very limited and/or potentially inaccessible. Mucina and Rutherford (2006) 

however, reports on the general condition of the landscape with respect to the climate, vegetation 

and landscape features as well as the geology and soils for the bioregion in which the study site 

is located. Given this information, the drainage context can be elucidated. Accordingly, Mucina 

and Rutherford (2006) provide the main source of information for this section unless otherwise 

specified. 

 

The climate of the bioregion depicts a rainfall pattern occurring in late summer and early autumn 

with the Mean Annual Precipitation (MAP) ranging from about 100-200mm. The Mean maximum 

and minimum monthly temperatures in Brandvlei are 39.5° C and -4.6° C respectively.    

 

At a more local scale, the area of Loeriesfontein normally receives about 143mm of rain per year 

and because it receives most of its rainfall during winter it has a Mediterranean climate 

(www.saexplorer.co.za). The general rainfall pattern in Loeriesfontein indicates that the lowest 
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rainfall is received in January whilst the highest is in June (www.saexplorer.co.za). The monthly 

distribution of average daily maximum temperatures indicates that the average midday 

temperatures for Loeriesfontein ranges from 17°C in July to 31.8°C in February 

(www.saexplorer.co.za).. The region is the coldest during July when the mercury drops to 2.4°C 

on average during the night (www.saexplorer.co.za). The average minimum daily temperatures 

range from a high in the region of 14° C in February to a low of about 2° C around June 

(www.saexplorer.co.za). 

 

The landscape of the study site is characterized by slightly irregular plains covered with dwarf 

shrubland dominated by a mixture of low sturdy and spiny shrubs (Rhigozum, Salsola, Pentzia, 

Eriocephalus) white grasses (Stipagrostis) and in years of high rainfall also by abundant annuals 

such as Gazania and Leysera. Beneath the vegetation cover, the underlying geology of the study 

site is predominantly underlain by Mudstones and shales of Ecca Group (Prince Albert and 

Volkrust Formations) and Dwyka tillites both of early Karoo age. Approximately 20% of rocky 

outcrops is formed by Jurassic intrusive dolerite sheets and dykes.  The overlying soils are made 

up of shallow Mispah and Glenrosa forms, with lime generally present in the entire landscape and 

to a lesser extent, red-yellow apedal, freely drained soils with high base status and usually <15% 

clay are also present. The soil content of the above-mentioned soils is very high.   

 

From the above given information, it has been indicated that the area around Loeriesfontein 

receives low rainfall primarily during the winter months when it is reasonably cold. With relatively 

flat areas associated with irregular plains, water accumulation in low lying drainage areas can be 

anticipated. Due to a relatively shallow soil profile as a result of Mispah and Glenrosa soil forms, 

very little sub-surface drainage is expected except where deeper soil profiles prevail. However, 

where deeper soils prevail, the red-yellow apedal soil form is likely to be present which consist of 

a low percentage of clay and express a freely draining characteristic. Surface water resources (in 

the way of wetlands specifically) are therefore not expected to be a prominent environmental 

feature in the landscape of the study site. Instead any surface water resources are foreseen to be 

temporary to ephemeral in nature, if any occur in the study site. 

 

8.8.2 Findings of Assessment 

 

 Desktop Database Surface Water Features 

 

According to the consulted databases, the study site falls on the divide of the Olifants and Orange 

primary catchments. At the quarternary catchment level, a relatively small sub-section of Portions 

1 and 2 of Farm No. 213 fall within the quarternary catchment E31C belonging to the Olifants 

primary catchment. Most of the northern areas of Portions 1 and 2 of Farm No. falls within the 

quarternary catchment D53F draining into the Orange primary catchment.  
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The occurrence of wetlands and other surface water resources for the greater study area, as per 

information drawn from the various databases, are displayed in Figure 6. The NFEPA (2011) 

database particularly is the most comprehensive and updated database as far as wetlands and 

rivers are concerned for the country and best reflects the occurrence of surface water resources. 

In terms of the database, a several wetlands occur on all the portions constituting the 

Loeriesfontein study site.  

 

Figure 20: Desktop surface water occurrence within and around the study site. 

 

 Field-assessed Wetlands 

 

The field assessment identified no wetlands, but numerous drainage lines on the entire study site. 

These hydrological features are displayed in Figure 21 below. 

 

o Wetlands 

 

Photographic evidence taken in the field is provided in Plate 1 for the wetlands assessment. Upon 

site investigation of the various locations where it had been preliminarily identified at a desktop 

level that wetlands occurred, it was found that only one of the four indicators could be satisfied for 

the delineation process. This particularly concerns the terrain unit indicator. The areas where it 

had been identified at a desktop level that wetlands occurred were all located in a depression or 

valley bottom. These areas were predominantly devoid of vegetation, although some areas did 

contain sparse vegetation (Photos 1 and 2). Having located the potential areas where the 
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wetlands had been identified at a desktop level to occur, soils samples were drawn from these 

sites. The soil samples revealed no signs of wetness. Hence, the soil wetness indicator could not 

be satisfied. The soil samples normally showed a uniform but unconsolidated profile in the top 50-

100cm (where possible) bearing soil particles with a fine sandy texture and typically yellow colour. 

Small lime nodules were present (Photo 3) in addition to carbonate precipitations (Photo 4) in 

some of the soil samples usually at depths over 30cm. Given these characteristics, the diagnostic 

soil horizons could be associated with either yellow apedal or neocarbonate soils. The profile 

therefore could be attributed with the Clovelly and Augrabies Soil Form (McVicar et al. 2006). 

Importantly, these soils forms are not recognised as wetland soil forms. 

 

In terms of vegetation, the areas where wetlands had been identified at a desktop level to occur 

did not contain any species that could be described as hydrophyllic. As previously mentioned, 

most wetlands areas were predominantly bare. Where vegetation was present (Photo 5), it 

comprised mostly of low sturdy (and sometimes succulent) as well as spiny shrubs (Photo 6). 

 

In light of the above, there was not sufficient evidence to conclude that the supposed wetland 

areas identified at a desktop level were in fact wetlands. Instead, it is surmised that water may 

likely accumulate in these lower lying depression areas after rainfall events. However, the 

characteristics and nature of the soils presumably allow for good drainage thereby preventing 

surface and sub-surface water retention for periods long enough for hydromorphism to take place 

and for consequent soil wetness characteristics to develop. Evaporation may also contribute to 

the loss of surface and sub-surface water accumulation after rainfall events. However, the 

aforementioned the potential explanation provided here is not definitive and would need to be 

proven with further studies. 
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Figure 21: Identified and delineated drainage lines in the study site.  
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Plate 1: Photographic evidence of the field verification exercise for the potential wetland areas. 

   

Photo 1. Example of one of the open bares 

areas assessed where potential wetlands had 

been identified at a desktop level. 

Photo 2. Another example of an area where 

the potential wetlands identified at a desktop 

level was investigated for actual occurrence. 

Photo 3. Soil sample drawn from a location 

where a wetland had been identified at a 

desktop level and was investigated. 

   

Photo 4. Soil sample showing salt precipitation 

in the soil profile. 

Photo 5. One of the bare open areas that had 

been investigated for the presence of a 

wetland that contained vegetation. 

Photo 6. Example of the low sturdy and 

succulent shrubland vegetation identified in 

one of the areas investigated for the potential 

occurrence of a wetland.  
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o Drainage Lines 

 

Photographic evidence taken in the field is provided in Plate 2. Overall, numerous drainage lines 

were identified and delineated. Most of the drainage lines were associated with areas of some 

relief (Photo 10). These areas were predominantly in the northern regions of Portions 1 and 2 of 

the Farm Aan de Karree Doorn Pan No. 213. The drainage lines varied in size (width and length) 

but most were relatively small (1 to 2 metres in width – Photo 11). Some of the drainage lines 

also expressed a degree of bedrock influence (Photo 12). A buffer zone of 50 metres was applied 

to the drainage lines. 
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Plate 2: Photographic evidence of the wetland assessment.  

   

Photo 7. Example of one of the drainage lines 

in an area with some relief. 

Photo 8. One of the drainage lines where the 

width is variable but normally between 1 to 2m 

Photo 9. Exposed bedrock in one of the 

drainage lines assessed and  
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8.9 Agricultural Potential 

 

The Agricultural Potential Assessment was conducted by SiVEST and the detailed report is 

included in (Appendix 6E). 

 

8.9.1 Soil Characteristics and Soil Potential 

 

According to the ENPAT database the site is dominated by mix of Glenrosa and Mispah soil 

forms (Figure 22). These soils develop where bands of weathering rock are found close to the soil 

surface. Glenrosa and Mispah soils generally have an inherently low agricultural potential due to 

a distinct lack of rooting depth (<0.45 m) (Figure 23) and also exhibit moderately high soil erosion 

hazard ratings; thus soil conservation practices such as minimum tillage and trash blankets 

should be employed.  

 

 

 

Figure 22: Broad soil type map 
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Figure 23: Soil depth map 

 

The ENPAT Database also provides an overview of the study area’s agricultural potential based 

on its soil characteristics, it should be noted this spatial dataset does not take prevailing climate 

into account. Restrictive climate characteristics, due to heat and moisture stress will further 

reduce the agricultural potential of the area under assessment.  The study area is dominated by 

soils which are not suited for arable agriculture (Figure 24) but which can still used as grazing 

land.  
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Figure 24: Soil Potential Map 

 

8.9.2 Desktop Agricultural Assessment: Result Summary 

 

By taking all the site characteristics (climate, geology, land use, slope and soils) into account the 

agricultural potential for the majority of the study area is classified as being extremely low for crop 

production while moderately low for grazing. This poor agricultural potential rating is primarily due 

to restrictive climatic characteristics and soil depth limitations. The site is not classified as high 

potential nor is it a unique dry land agricultural resource.  

 

8.9.3 Soil Survey and Field Verification 

 

Due to the size of the site local agricultural activities (unimproved grazing land) and the nature of 

the proposed activity, an exploratory soil survey was performed. At each survey point the soil was 

described to form and family level according to "Soil Classification - A Taxonomic System for 

South Africa” (Soil Classification Working Group, 1991) and the following properties were noted:  

 

i. Estimation of ‘A’ horizon clay content,  

ii. Permeability of upper B horizon,  

iii. Effective rooting depth,  
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iv. Signs of wetness,  

v. Surface rockiness,  

vi. Surface crusting,  

vii. Vegetation cover, and  

viii. Detailed description of the particular area such as slope. 

 

Soil Descriptions  

 

This Section lists the major soil forms encountered during the soil survey along with a site-specific 

description of each soil form. Other soils encountered during the field verification, which were 

recorded very sparsely across the site and therefore not fully described include:  

ix. Brandvlei 

x. Augrabies 

 

o Mispah Form 

 

Soil Family: Mostly 1200 (Non bleached, Calcareous), limited bleached and/or non-calcareous  

Diagnostic Horizons and Materials: 

i. A-Horizon: Orthic 

ii. B-Horizon: Hard Rock 

 

- Site Specific Description: 

The Mispah soil form falls within the lithic soil group. Lithic soils are associated with shallow soils 

where parent rock is found close to the soil surface. The A-horizon varied from brown to ivory in 

colour and was generally 10-20 cm deep, directly overlying various hard rock materials (Figure 

25). The Mispah soil form dominates large areas of the study area and surface rocks are common 

(Figure 26). Large portions of the site contain non-contiguous bands of shallow rock and Hardpan 

Carbonate which lead to areas being classified as a Mispah and Coega complex. 

 

- Land Use Capability:  

This soil has low agricultural potential due to the distinct lack of rooting depth and as such these 

soils are generally utilised for grazing land. If ripped and cultivated however precise irrigation 

scheduling is imperative. These soils also exhibit high soil erosion hazard ratings thus soil 

conservation practices such as minimum tillage and trash blankets should be employed. 
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Figure 25: An example of a shallow Mispah Soil Form encountered on the Proposed 

Development Area (PDA)  

 

 

Figure 26: Shallow, rocky soils dominate large portions the PDA 

 

Orthic A 

Hard Rock 
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o Coega Form 

 

Family: 1000 (Calcareous A Horizon) 

Diagnostic Horizons and Materials: 

i. A-Horizon: Orthic 

ii. B-Horizon: Hardpan Carbonate 

 

- Site Specific Description: 

The Coega form is a type of calcic soil whose profile contains at least one carbonate-rich horizon. 

Carbonate retention in the soil profile is a result of an arid climate where evaporation far exceeds 

rainfall. When encountered on the PDA the A-horizon of this soil form was generally light brown, 

calcareous and lightly structured. This Orthic A-horizon overlies a hard pan carbonate which was 

limiting to plant growth. The effective soil depth was generally less than 0.2 m. Large portions of 

the site contain non-contiguous bands of shallow rock and Hardpan Carbonate which lead to 

areas being classified as a Mispah and Coega complex. 

 

- Agricultural Potential: 

Calcic soils are associated with arid regions and thus the use of these carbonate rich soils in 

South Africa is limited. Limitations in terms of sustainable agricultural use include shallow rooting 

depth, high pH, high salinity and low plant Phosphorus availability (Fey, 2010). The distinct lack of 

rooting depth also reduces the agricultural potential of these soils. Such limitations restrict calcic 

soils to extensive grazing unless irrigation is available. These soils also exhibit high soil erosion 

hazard ratings thus soil conservation practices such as minimum tillage and trash blankets should 

be employed. 
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Figure 27: An example of a shallow Coega Soil Form encountered on the PDA  

 

 

Figure 28: Shallow and surface Hardpan Carbonate is common throughout the PDA 

Orthic A 

Hardpan 

Carbonate 
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o Prieska Form 

 

Soil Family: Generally 1110 (Not bleached, Non-red B, Non Luvic) 

Diagnostic Horizons and Materials: 

i. A-Horizon: Orthic  

ii. B-Horizon: Neocarbonate  

iii. C-Horizon: Hardpan Carbonate 

 

- Site Specific Description: 

Like the Coega form the Augrabies soil form falls within the calcic soil group whose defining 

characteristic is the accumulation of calcium carbonate. Carbonate retention in the soil profile is a 

result of an arid climate where evaporation far exceeds rainfall. When encountered on the PDA 

the A-horizon of this soil form was light brown and thin. This Orthic A-horizon overlies a 

Neocarbonate B-horizon which lacked structure other than the porous micro-aggregates and had 

a uniform ivory colour (Figure 29). The Neocarbonate B overlies Hard Pan Carbonate which is 

limiting to plants. The soil form was generally non-luvic and the pedological depth seldom 

exceeded 0.5 m. The entire profile tested positive to the presence of carbonates when treated 

with cold 10% hydrochloric acid. 

 

- Land Use Capability:  

Calcic soils are associated with arid regions and thus the use of these carbonate rich soils in 

South Africa is limited. Limitations in terms of sustainable agricultural use include high pH, high 

salinity, low plant available Phosphorus and other trace elements as well as toxic levels of 

extractable of Boron (Fey, 2010). Such limitations restrict calcic soils to extensive grazing unless 

irrigation is available. These soils also exhibit high soil erosion hazard ratings thus soil 

conservation practices such as minimum tillage and trash blankets should be employed. 
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Figure 29: An example of a Prieska encountered the PDA 

 

Soil Summary 

 

The soils identified on the PDA are predominantly calcic and shallow with a low agricultural 

potential. Rocky and shallow calcic soils (Mispah and Coega Form) cover 97% of the surveyed 

area (Figure 30). Virtually all the soils encountered on site contained at least one layer that was 

limiting to plant growth and these layers included rock and hard pan carbonate. The soils’ 

properties identified during the field verification reflect the arid climate in which they were formed. 

 

The location and description of the sample points are provided in Appendix A of the main 

Agricultural Potential Specialist Report: Soil Properties. This information was used to create a 

verified soil map showing homogeneous soil bodies (Figure 30). Combining the effective depth 

information (i.e. depth to root limiting layer) and Inverse Distance Weighting one is able to obtain 

a generalised soil depth for the PDA (Figure 32). Soils with an effective depth of greater than 50 

cm were rarely observed during the soil survey with most soils exhibiting an effective soil depth of 

less than 30 cm.  

 

Orthic A 

Neocarbonate B 

Hardpan 

Carbonate 
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Figure 30: Verified Soil Map for the Plateau East North Site 

 

 

Figure 31: Graph showing the percentage area per soil form for the Plateau East North Site 
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Figure 32: Verified Soil Depth Map 

 

8.10 Noise 

 

The Noise Assessment was conducted by Morne de Jager from M² Environmental Connections 

and the detailed report is included in (Appendix 6G). 

 

8.10.1 Potential sensitive receptors (Noise Sensitive Developments) 

 

Potentially Sensitive Receptors (PSRs), also known as Noise-Sensitive Developments (NSDs) 

were initially identified using Google Earth®, supported by a site visit to confirm the status of the 

identified dwellings.  

 

The reason for the site visit, apart from sampling ambient sound levels, is that there could be a 

number of derelict or abandoned dwellings that could be seen as a sensitive receptor, or small 

dwellings that could not be identified on the aerial image, or those that were built after the date of 

the aerial photograph. 
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Potential receptors in and around
2
 the proposed WEF were identified and are presented in Figure 

33. The distances between the PSRs and the closest proposed Wind Turbine Generator (WTG) 

(as per the proposed preliminary second layout) are also defined.  

 

Table 13: Locations of the identified Noise-sensitive Developments (Datum type: WGS84 – 

Hartbeeshoek) 

Noise-

sensitive 

development 

Description Location Latitude Location  

Longitude 

Distance to 

closest Wind 

Turbine 

NSD01 Residential -30.475701°  19.564488° 770 m 

NSD02 Residential -30.427893°  19.605356° 2,205 m 

D1 Derelict -30.424920°  19.577818° 

Not relevant, old 

shed that is 

unoccupied 

 

The occupation of both NSD01 and NSD02 is based on the observation of livestock such as 

chickens around the dwellings. There is also a train station near NSD01, but it is not occupied. 

 

 

Figure 33: Aerial image indicating potentially sensitive receptors and property boundaries in the 

proposed WEF 

 

                                                 
2
 The area inside and up to 2,000 meters from the proposed WEF 
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8.10.2 Current Environmental Sound Character 

 

Measurement Procedure 

Ambient (background) noise levels were measured at appropriate times in accordance with the 

South African National Standard SANS 10103:2008 "The measurement and rating of 

environmental noise with respect to land use, health, annoyance and to speech 

communication". The standard specifies the acceptable techniques for sound measurements 

including: 

 

o type of equipment; 

o minimum duration of measurement; 

o microphone positions; 

o calibration procedures and instrument checks; and 

o weather conditions. 

 

It should be noted that wind-induced noises are usually seen as unwanted noises, and samples 

reflecting significant background interference due to wind-induced noises are normally discarded. 

However, for the purpose of this study, it was opted to include all measurements taken because 

the typical operating noise of the facility will only be emitted during times when wind-induced 

noise levels are relevant.  

 

The equipment defined in Table 14 was used for gathering data: 

 

Table 14: Equipment used to gather data 

Equipment Model Serial no Calibration 

SLM Rion NL-32 01182945 17 June 2010 

Microphone* Rion UC-53A 315479 17 June 2010 

Preamplifier Rion NH-21 28879 17 June 2010 

Calibrator Rion NC-74 34494286 27 January 2011 

Anemometer Kestrel 4000 587391 Calibrated
3
 

* Microphone fitted with the appropriate windshield.  

 

On-site Measurements 

A number of 10 minute measurements were taken during the day and night of 13 June 2011. The 

sound level meter was referenced at 1,000 Hz directly before and after the measurements were 

taken. In all cases drift was less than 0.2 dBA.  

 

                                                 
3
 Certificate of Conformity issued by Nielsen-Kellerman Co. 
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Figure 34: Monitoring points selected near the proposed facility (marked as blues squares) 

 

The locations used to measure ambient (background) sound levels are presented in Figure 34. 

These points are considered sufficient to determine the ambient (background) sound levels in the 

area. The results are presented in Table 15 below. 

 

Table 15: Results of ambient sound level monitoring (Datum type: WGS 84, Decimal Degrees) 

Point name 
Location, 

Latitude 

Location, 

Longitude 

LAeq,T 

(dBA) 

LA, max 

(dBA) 

LA, min 

(dBA) 

LA, 90 

(dBA) 

Wind 

speed 

Ave. 

(m/s) 

LBN01 (N) -30.336740° 19.584582° 25.7 32.1 16.3 18.8 1.1 

LBN02 (N) -30.420516° 19.561455° 23.6 36.6 16.1 16.9 0.9 

LBN03 (N) -30.485515° 19.557087° 29.7 43.1 17 19.4 0.9 

LBN04 (D) -30.497410° 19.557970° 54.3 64.2 48.9 50.8 4.2 

LBN05 (D) -30.498541° 19.559391° 74.1 74.5 72.7 73.5 3.2 

LBN06 (D) -30.476170° 19.563890° 30.6 38.9 18.3 23.3 0.4 

LBN07 (D) -30.428747° 19.605808° 42.2 55.7 25.4 33.5 3.4 

LBN07 (D)(T) -30.428747° 19.605808° 51.3 61.2 28.4 33.1 3.2 

Notes:  
 The Sound Level Meter was fitted with the WS-03 all-weather windshield during times when the average wind speed exceeded 

3 m/s 

 (D) = Day, (N) = Night, (R) = Road, (T) = Train moving slowly through station 

 The Rion Sound Level Meter NL 32 minimum limit is at 18 dBA. 

 LBN05 taken approximately 1 meter from Transformer inside the substation perimeter.   
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During the period that measurements were collected sound levels in the area ranged from less 

than 18 dBA (LA90) upwards, indicating that this area is very quiet (with no wind blowing and away 

from anthropogenic activities). All samples illustrate the rural character of the area during periods 

with light winds, with mainly natural sounds defining the acoustic character. The area is 

considered rural. 

 

 Influence of wind on Ambient Sound Levels 

 

Unfortunately, current local regulations and standards do not consider changing ambient 

(background) sound levels due to natural events, such as can be found near the coast or areas 

where wind-induced noises are prevalent. This is unfortunately unfeasible with wind energy 

facilities, as these facilities will only operate when the wind is blowing. It is therefore important 

that the impact of wind-induced noises be considered when determining the noise impact of such 

as a facility. However, care should be taken when taking this approach due to other factors that 

complicate noise propagation from wind turbines (see also section 10.6.2 of the main Noise 

report). 

 

Figure 35 illustrates this situation where the sound pressure levels associated with wind action 

increase as wind speeds increase. The actual sound levels measured (mainly wind impacting on 

the background ambient sound levels) is also indicated in this figure (in Yellow and Light Blue).  

 

 
Figure 35: Ambient sound levels as wind speed increase 
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Due to the lack of an acceptable guideline in South Africa, the method proposed in the ETSU R97 

(1996) will be adopted in this report. The curve developed is based on the noise measurements 

collected at a number of sites in South Africa. While these measurements are not site-specific, it 

relates to measurements collected in areas away from any anthropogenic noise sources, 

including measurements collected in areas considered semi-arid. It is presented to illustrate the 

concept that as wind speeds increase, ambient sound levels will also increase.  

 

To develop appropriate ambient sound levels at various wind speeds, the best curve was fitted 

through the LA90 measurements (see also section 5.3.3 of the main Noise report).  

 

It should be noted that most of these sound levels were measured at least 200 m away from any 

dwelling, and in most cases preferably more than 500 m
4
. In addition the points were selected to 

be away from structures (buildings, trees, etc.) that could significantly impact the ambient sound 

levels during periods when wind is blowing. During times when wind is blowing, ambient sound 

levels are generally higher near dwellings or other structures than at areas away from such 

structures. There is a number of factors that determine by how much ambient sound levels close 

to a dwelling might differ from the ambient sound level further away, including: 

 

o Whether there are any wind pumps close to the dwelling; 

o Type of trees around dwelling (conifers vs. broad-leaved trees, habitat that it 

provides to birds/animals, food that it may provide to birds/animals); 

o The number, type and distance between the dwelling (measuring point) and 

trees. This is especially relevant when the trees are directly against the house 

(where the branches can touch the roof); 

o The material used in the construction of the dwelling; 

o How well the dwelling was maintained; and 

o What type and how many farm animals are in the vicinity of the dwelling. 

 

                                                 
4
 It should be noted that this is different from the ETSU-R97 method, where the ambient sound measurements are conducted close to the dwelling of the potential 

noise-sensitive development. These measurement as such would be significantly (2 – 10 dBA) lower than if the measurements were to be collected next or close 

to a farm house. 
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8.11 Visual 

 

The Visual Assessment was conducted by SiVEST and the detailed report is included in 

(Appendix 6F). 

 

8.11.1 Visual characteristics of the study area 

 

Physical Landscape Characteristics 

As part of the visual characterisation, the physical landscape characteristics are described in 

terms the prevailing topography, vegetation cover and land use in the study area. 

 

o Topography 

The topography in the immediate vicinity of the site proposed for the wind farm is characterised 

by a flat to gently undulating landscape (typical of much of the Karoo). In the wider area, the Klein 

and Groot Rooiberg and Leeuberg koppies form an area of localised hilly topography to the south 

and south-west of the site. Immediately north of the site the presence of a number of large pans 

signals that the topography is very flat and thus very poorly drained (Figure 36).  

 

 

Figure 36: Topography within the study area 
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i. Visual Implications: 

The flat terrain that occurs over most of the site results in generally wide-ranging vistas 

throughout the study area, and the horizon is usually visible across an entire 360
o
arc of the 

viewer. The only exception to this flat topography is the range of hills located to the south and 

south-west of the site, which will constrain the viewshed. Bearing in mind that the wind turbines 

are very large structures (over 120m in height when the rotor blades are taken into account), 

these could be visible from a very wide radius around the site, except from areas to the south and 

south-west of the site where hills will shield the proposed development. Thus there would be very 

little shielding to lessen the impact of the wind turbines from any locally-occurring receptor 

locations.  

 

o Vegetation 

The site is covered by natural short Bushmanland Basin Shrubland. Due to the aridity of the area 

the vegetation consists of low shrubs around 30-40 cm in height, distributed uniformly across the 

landscape, except in areas of disturbance where patches of bare earth occur. In certain areas, 

man has had an impact on the natural vegetation, especially around farmsteads, where over 

many years tall exotic trees and other typical garden vegetation have been established. 

 

i. Visual Implications: 

The natural short vegetation cover will offer no visual screening. Tall exotic trees may effectively 

screen the proposed development from farmhouses, where these trees occur in close proximity to 

the farmhouse and are located directly in the way of views to the site (Figure 37). 

 

 

Figure 37: View toward the proposed site from a farmhouse (Van der Westhuizen) in Klein 

Rooiberg. Exotic trees will block out views of the development site from the front porch. 
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o Land Use 

The land use in the wider study area is classified natural or undeveloped as sheep farming 

dominates the area and the sheep graze on natural vegetation (Figure 38). Activities related to 

gypsum mining occur along the railway which makes up a part of the site. The nature of the arid 

climate entails that stocking densities for the sheep are low which has resulted in the properties 

being relatively large across the area. Therefore the area is very sparsely populated, and thus 

little human-related infrastructure exists. Some infrastructure exists in the vicinity of the site in the 

form of gravel access roads, a railway that runs along a part of the eastern boundary of the site 

(the railway linking Sishen with Saldanha Bay), and associated railway works warehousing and 

offices. An electricity transmission substation (Helios Substation) exists to the south of the site, as 

well as power lines that run to and from this. A very tall microwave tower (communication tower) 

is also located on the site of the proposed wind farm.  

 

 

Figure 38: Map showing land use within the study area 

 

Except for two farmhouses the site of the proposed development is mostly vacant. The 

surrounding area is largely uninhabited and the closest built up area is the small town of 

Loeriesfontein approximately 60km to the south of the site.  

 

i. Visual Implications 

The generally lack of human habitation and associated human infrastructure, has an obvious 

impact on the sense of place and thus giving the area a largely natural, rural feel.  
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 Visual Character 

The above physical landscape characteristics as well as the presence of built infrastructure 

influences the visual character of the study area. Visual character is defined based on the level of 

transformation from a completely natural setting (little evidence of human transformation), with 

varying degrees of transformation engendering different visual characteristics. 

 

Most of the study area is considered to have a natural (almost vacant) visual character as natural 

shrub land prevails throughout the site and there is minimal human habitation and associated 

infrastructural footprint (Figure 39). In addition the predominant land use (sheep farming) has not 

transformed the natural landscape and the area has thus largely retained its rural natural 

character. As mentioned above, built infrastructure within the proposed site is limited to isolated 

farmhouses, gravel farm roads, the railway line, some electrical infrastructure, farm boundary 

fences and a microwave (telecommunications) tower. 

 

 

Figure 39: Typical natural visual character in the study area 

 

The greater area surrounding the proposed development site is an important component when 

assessing visual character. The area can be considered to be typical of a Karoo or “platteland” 

landscape that would characteristically be encountered across the high-lying dry western and 

central interior of South Africa. Much of South Africa’s dry Karoo interior consists of wide open, 

uninhabited spaces sparsely punctuated by widely scattered farmsteads and small towns. 

Traditionally the Karoo has been seen by many as a dull, lifeless part of the country that was to 

be crossed as quickly as possible on route between the major inland centres and the Cape coast, 

or between the Cape and Namibia. However, in the last couple of decades this has been 
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changing, with the launching of tourism routes within the Karoo, and the promotion of tourism in 

this little visited, but large part of South Africa. In a context of increasing urbanisation in South 

Africa’s major centres, the Karoo is being marketed as an undisturbed getaway, especially as a 

stop on a longer journey from the northern parts of South Africa to the Western and Eastern Cape 

coasts. Examples of this may be found in the relatively recently published “Getaway Guide to 

Karoo, Namaqualand and Kalahari” (Moseley and Naude-Moseley, 2008). The exposure of the 

Karoo in the national press during 2011, as part of the debate around the potential for fracking 

(hydraulic fracturing) mining activities, has brought the natural resources, land use and lifestyle of 

the Karoo into sharp focus. Many potential objectors stress the need to preserve the environment 

of the Karoo, as well as preserve the ‘Karoo Way of Life’, i.e. the stock farming practices which 

are highly dependent on the use of abstracted ground water (e.g. refer to the Treasure Karoo 

Action Group website http://treasurethekaroo.co.za/).  

 

Typical Karoo landscape can be considered a valuable ‘cultural landscape’ in the South African 

context. Although the cultural landscape concept is relatively new, it is becoming an increasingly 

important concept in terms of the preservation and management of rural and urban settings 

across the world (Breedlove, 2002).  

 

Cultural Landscapes can fall into three categories (according to the Committee's Operational 

Guidelines): 

 

ii. "a landscape designed and created intentionally by man"; 

iii. an "organically evolved landscape" which may be a "relict (or fossil) landscape" or a 

"continuing landscape"; 

iv. an "associative cultural landscape" which may be valued because of the "religious, 

artistic or cultural associations of the natural element" 

 

The typical Karoo landscape consisting of wide open plains, and isolated relief, interspersed with 

isolated farmsteads, windmills and stock holding pens, is an important part of the cultural matrix 

of the South African environment. The Karoo farmstead is an important representation of how the 

harsh arid nature of the environment in this part of the country has shaped the predominant land 

use and economic activity practiced in the area, as well as the patterns of human habitation and 

interaction. The presence of small Karoo towns, such as Loeriesfontein, engulfed by an otherwise 

rural environment, form an integral part of the wider Karoo landscape. As such, the Karoo 

landscape as it exists today has value as a cultural landscape in the South African context. In the 

context of the types of cultural landscape listed above, the Karoo cultural landscape would fall 

into the second category, that of an organically evolved, “continuing” landscape. 

 

 

The study area, as visible to the viewer, represents a typical Karoo cultural landscape. This is 

important in the context of potential visual impacts associated with the proposed development of 

http://treasurethekaroo.co.za/
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a wind farm as introducing this type of development could be considered to be a degrading factor 

in the context of the natural Karoo character of the study area, as discussed further below. 

 

o Visual Absorption Capacity 

The visual absorption capacity (VAC) of an area / landscape refers to the ability of the area / 

landscape to absorb the development without any noticeable intrusion or change to the visual 

character of the area. It is measured on a scale from high (an area which has a high capacity to 

absorb the development) to low (an area in which a development would be highly visible). It is a 

function of topography, land use and land cover, with urban areas having a high VAC and natural 

areas having a low VAC. 

 

As discussed above, the study area has a natural largely uninhabited visual character typical of a 

Karoo landscape. In addition the vegetation cover on the site is short in comparison to other types 

of natural vegetation (e.g. thornveld or savannah where trees and shrubs are present) and will not 

impede views toward the renewable energy facility. The visual environment will therefore be 

characterised by wide open views, due to the mostly flat topography and limited height of the 

natural vegetation cover. Based on these characteristics, majority of the study area could be 

assigned a low VAC value, as the wind turbines would be highly visible and incongruous within 

this setting. 

 

 Visual Sensitivity of the Study Area 

Visual Sensitivity is expressed as the sensitivity of an area to a proposed development and the 

degree to which it is perceived as a visual impact by receptors. It is based on the, VAC, presence 

of existing infrastructure and visual character in an area, but also relates to the spatial distribution 

of potential receptors and likely value judgement of these receptors based on the perceived 

aesthetic appeal of an area. It is categorised as high (visually intrusive, negatively perceived by 

receptors), moderate (receptors present, limited negative perception) or low (little opposition, not 

negatively perceived). 

 

The table below explores in more detail the inputs into categories of visual sensitivity: 

 

Table 16: Environmental factors used to define visual sensitivity classes 

Visual 

Sensitivity 

Category 

Visual 

Absorption 

Capacity 

Presence and 

size of 

Existing 

Infrastructure 

Presence 

of 

Sensitive 

Receptors 

Visual 

Character 

Other factors 

influencing 

visual sensitivity 

High Low Absent or at 

very low 

densities 

Present -Natural / 

largely 

natural 

-Rural / 

pastoral 

- Areas of natural 

vegetation 

(conserved) 

-Practice of 

economic 

activities (esp. 
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tourism) which 

place value on the 

scenic / beauty 

character of the 

area 

Moderate Moderate Present – not 

high densities 

Present -Rural / 

pastoral 

-Urban 

 

Low High Present – high 

densities, 

often a very 

large or tall 

Mostly 

absent 

-Urban  

-Industrial 

 

 

As described above, the visual character of the study area is largely associated with the natural 

and rural characteristics of the area. Within this context, an important factor contributing to the 

visual sensitivity of the area is the presence, or absence of visual receptors that may value the 

aesthetic quality of the landscape. As described below, very few potentially sensitive receptors 

are present in the study area. Although no formal protected areas or leisure / nature-based 

tourism activities exist within the study area, the context of the study area as a rural area with a 

relatively low density of human change and influence in the landscape provides the landscape 

with a moderate level of visual sensitivity. The low density of human infrastructure and low VAC 

further contribute to the visual sensitivity of the landscape. As such, the potential visual impact of 

the proposed wind farm on the visual environment in this context should be examined. 

 

Visually Sensitive Areas on the Site 

During the EIR phase, all specialist consultants were requested by the Environmental 

Assessment Practitioner (EAP) to indicate environmentally-sensitive areas within the 

development site related to their specific field of speciality. This exercise was undertaken to allow 

a GIS-based spatial analysis of sensitive parts of the site to be undertaken to assist with 

designing the layout for the turbines.  

 

Only two potentially sensitive receptors are located within the development site. In order to 

reduce the direct visual impacts of the proposed turbines (especially those related to shadow 

flicker), a buffer of 500m was recommended around these two potentially sensitive receptors 

located on the development site. These buffers should be treated as exclusion zones in which no 

infrastructure, in particular turbines, should be allowed to be developed. 

 

An assessment was also undertaken to determine those parts of the site where the locating of 

turbines or other infrastructure would be associated with the greatest visual impacts on 

surrounding area. This assessment revealed that, the relative uniform nature of the flat terrain 

and short vegetation throughout the site would result in the turbines imposing a typically similar 

visual impact on the surrounding area from all parts of the site. As such, other than the 500m 
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buffer areas around the houses, no other areas within the development site are regarded as 

visually sensitive areas that should be avoided. 

 

8.12 Heritage 

 

The Heritage Assessment was conducted by Dr. Johnny Van Schalkwyk and the detailed report 

is included in (Appendix 6I). 

 

8.12.1 Regional overview 

 

This is a rural landscape where sheep farming dominates. For large sections of the region even 

this is not a permanent type of settlement, as many farmers move their live-stock to different 

regions (Loeriesfontein) for a couple of months (July to December) every year. It was only with 

the drilling of bore holes that the possibility of permanent settlement became a reality. 

 

 Stone Age 

Information on occupation of the larger region in general and the Stone Age specifically, is very 

limited. This is probably the result of the fact that no systematic survey or studies has been done 

in the region. 

 

In open country it is suggested that the most likely places for sites would be close to water points 

that predate the colonial period. Another potential for archaeological site concentration would be 

outcrops of raw material used in stone tool production. In mountain areas, rock shelters and 

caves would be where rock art is found. 

 

It seems as if finds of Early Stone Age material this far to the west is very limited and no report of 

any such finds in the region of the study area could be found.  

 

Similarly, information on settlement during the Middle Stone Age time is very limited. With regards 

to the Middle Stone Age, a few such tools and flakes were found. These were mostly of hornfels, 

although some are of indurated shale. All were found at the foot of a number of hills/outcrops in 

the southern section of the study area.  

 

Occupation of the region seems to have increased during the Later Stone Age (LSA). This is 

probably the result of an interface between a foraging presence and a pastoralist occupation of 

the region. However, the latter subsistence regime would only have been possible in a situation of 

increased open water available for live-stock, a fact that would need much more background 

research to be confirmed. 
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According to local land owners stone tools are most commonly found in the following places: 

 

 On the rims of fresh water pans or stream beds where water might remain for some time 

during the rainy season. 

 Amongst some of the red sand dunes, where small pans are likely to develop during the 

rainy season. 

 At the base of some of the dolerite hills/outcrops in the southern region. 

 

 

Figure 40: Typical stone tools (These stone tools are not from the region and are only used to 

illustrate the difference between Early (left), Middle (middle) and Later Stone Age (right) 

technology). 

 

By the early 19th century some Dutch speaking trekboers moved into the region, grazing their 

stock. As they depended on water for their live-stock, these farmers would have stuck close to 

available water sources and it was only during the wetter parts of the rain season that they might 

have accessed other areas for short periods of time. Even today, people migrate with their stock 

on a seasonal basis, moving between winter and summer grazing. In the past this was done by 

following the sheep by means of wagons and donkey carts, but in recent times this is done by 

means of trucks. 
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Figure 41: Examples of farmsteads and farming related features (sheep dip) in the region. 

 

An investigation of the Title Deeds of most of the farms under consideration indicated that they 

were surveyed during the latter part of the nineteenth century, implying that they would have been 

occupied since then. Aan de Karree Dorn Pan farm was first surveyed in 1898. 

 

Due to the sparse population, infrastructural development in this part of the world has always 

been low. The roads are gravel and graded occasionally. As there are no major rivers, river 

crossings remained informal.  

 

The one industrial activity that is practiced in the region on a commercial basis is the extraction of 

salt from the various pans in the region. The manner in which the salt is extracted requires a low 

level technology, with the result that even if it has taken place over a long period of time at any 

given place, few structures or features are associated with it.  

 

It is probable that the salt pans were exploited in pre-colonial times for obtaining of salt, but this 

would have been on a very low level of activity. It was only with the more permanent settlement of 

farmers in the region since the early twentieth century that the salt was exploited on a commercial 

basis. 
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Figure 42: Typical salt works in the larger region. 

 

8.13 Social Environment 

 

The Socio economic Assessment was conducted by Nonka Byker of MasterQ and the detailed 

report is included in (Appendix 6J). 

 

8.13.1 Geographical Processes  

 

Geographical processes relate to the land use patterns and established and planned 

infrastructural developments in an area. Land use is defined as “the human modification of the 

natural environment or wilderness into a built environment such as fields, pastures, and 

settlements.” This subsection therefore describes the current and future land use in the project 

area (baseline profile). 

 

The Hantam Local Municipality (HLM) is located in the Northern Cape Province and forms part of 

the Namakwa District Municipality (NDM), the only one in The Northern Cape to have access to a 

coastline. Other Local Municipalities (LMs) in the District are Nama Khoi; Khâi-Ma; Kamiesberg; 

Karoo Hoogland; Richtersveld; and Namaqualand.  

 

The HLM is bordered in the South and South-West by The Western Cape Province, in the West 

by The Kamiesberg LM, in the North by the Khâi-Ma LM and Siyanda District, and in the East by 

both The Pixley ka Seme District and The Karoo Hoogland LM. The LM is large, taking up an 

area of approximately 27,968 km
2
 (22% of the area of the district) and is comprised of 5 

respective municipal wards. 

 

http://en.wikipedia.org/wiki/Natural_environment
http://en.wikipedia.org/wiki/Wilderness
http://en.wikipedia.org/wiki/Built_environment
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According to the Hantam Municipality’s Integrated Development Plan (IDP), none of the towns 

within the municipality’s area of jurisdiction have official town planning schemes and therefore 

planning is mostly done on an ad-hoc basis. 

 

At approximately 50km south, Loeriesfontein is the closest town to the proposed site. According 

to the IDP, the area in the south-western quadrant of the town has been earmarked for housing 

development. However, much of the area is characterised by rocky outcrops with steep slopes, 

which makes it unsuitable for further development.  

 

Businesses are found in the eastern quadrant of the town. To the west of town there are also 

businesses, but these are less ordered and more widely dispersed throughout the area. Land is 

quite readily available for agricultural purposes, but should be substituted with “summer land” to 

ensure that the land is suitable for grazing throughout the year. The possibility of mining lime in 

the area is currently being investigated.  

 

The District itself compiled a State of the District Profile Report that identified several issues and 

challenges. These included:  

 

 The effective maintenance of existing infrastructure; 

 Minimising existing infrastructural backlogs; 

 Developing additional water sources; 

 Increased investment for the maintenance of roads in order to capitalise on the economic 

benefits that tourism and agriculture offered; 

 Increased investment in development projects that were in line with the IDP, the 

NCPGDS and the NSDP; 

 The effective use of resources to assist in development; 

 Improving intergovernmental cooperation to ensure that common goals and targets were 

achieved; and 

 Developing human potential within the district in an effort to retain the economically active 

population within the district.  

 

The sites that are proposed for the wind farm near Loeriesfontein are located on the following 

farms: 

 

 Portion 1 of the Farm Aan de Karree Doorn Pan No. 213, Calvinia Road, Northern Cape; 

 Portion 2 of the Farm Aan de Karree Doorn Pan No. 213, Calvinia Road, Northern Cape. 

 

On-site there are 5 structures (located in the vicinity of the red circles), a train station (for 

industrial goods), two borrow pits and an existing power line. All the structures are located on 

Portions 1 and 2 of the Farm Aan de Karree Doorn Pan No. 213. The on-site sensitivity is 

reflected in Figure 43 below. However, it should be noted that although these structures have 

been marked as sensitive, the land will be leased from the landowner(s) and therefore they will be 
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either in agreement with the wind turbines in close proximity to their houses or to vacate their 

houses. The existing power line is required to tap into the Eskom network.  

 

 

Figure 43: On-site Sensitivity 

 

A contentious point is the gravel road that passes between the two sites that also leads to the 

gypsum mine further north of the site. The road will serve as a very good access road to the site, 

but is already used by heavy vehicles travelling up and down to the mine. During a focus group 

meeting with the Loeriesfontein Agricultural Union held on 21 October 2011, local farmers 

complained about the state of the road, especially in terms of the amount of dust created by 

heavy vehicles travelling up and down the road and litter that is thrown out the truck windows. It is 

therefore important that the state of the road would have to be upgraded and maintained to 

minimise dust population – this might be done in cooperation with the gypsum mine. 

 

8.13.2 Demographical Processes 

 

Demographical processes relate to the number of people and the composition of a community. 

This includes an overview of the population size, the race, age, gender and educational profile of 

a population as well as household compositions.   

 

Unless otherwise stated, the baseline social profile was compiled based on data obtained from 

Census 2001 and the more recent Community Survey (CS) 2007. It is important for readers to 
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note that CS data does not replace Census data, but that the CS merely attempted to adjust 

measurements to a best estimate. In this regard, Statistics South Africa stated the following: “Any 

adjustment done (in CS 2007) has maintained the profiling of the community in terms of the 

people and households while compensating and correcting the undercounted bias by different 

projections on national, provincial and municipalities level (Statistics SA, 2007).” Therefore, 

please bear in mind that the following data should only be viewed as indicative of the broad 

demographical trends within the area and not as a rigid representation of the area.  

 

 Population size and growth 

 

The Statistics South Africa Census of 2001 (Census 2001) estimated the population of the 

Hantam Local Municipality (HLM) at 19 813 persons. The Community Survey of 2007 (CS 2007) 

estimated that population to be a total of 21 235 persons 6 years later, making up about 18% of 

the district population. This represents an average annual population increase of around 237 

persons per year or 1.12% annually. Table 17 below provides a summary of the population size 

and also provides a 2011 estimate based on continued growth of 1.12% annually. 

 

Table 17: Population growth in HLM at 1.12% annually 

Year/Study Population Size 

Census 2001 19 813 

CS 2007 21 235 

Estimate – 2011 22 183 

 

Regarding the respective centres with the HLM, only 28% of its population is rural, with 42% of 

the population residing in Calvinia and the remainder in Loeriesfontein, Brandvlei, and 

Niewoudtville according to a local government skills audit (Kitchin & Ovens; 2005). The HLM has 

a population density of 1.32 persons per km
2
.  

 

 Race and Gender 

 

The proportion of males to females shows little difference in the HLM with marginally more 

females in 2001 (48.1% male; 51.9% female), and a slight magnification of this by 2007 with 

47.9% of the population being male and 52.1% of the population being female. Overall, gender 

distributions have remained relatively stable.  

 

With regards to the age of the population, Figure 44 and Figure 45 show distributions for males 

and females, juxtaposing 2001 graphical data with that from 2007: 
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Figure 44: Age distribution for males in HLM by numbers (Source: Stats SA 2001 & CS 2007) 

 

 

Figure 45: Age distribution for females in HLM by numbers (Source: Stats SA 2001 & CS 2007) 

 

In both of the graphs above it is evident that there is a spike in individuals aged approximately 10 

to 19 (particularly in the 2007 sample), indicating a rise in births between the years 2001 to 2007 

for this population and a decline thereafter. Statistics South Africa considers those aged 15 to 65 

to be of working age; in this instance it is shown that there are more working age females than 

males in the HLM. 

 

Overall, it is shown that a good 64% of the population is of working age. On the other hand, this 

can also be a burden in many developing nations (and provinces and municipalities) as it 

indicates the need to provide employment for almost two thirds of the entire population of the LM. 
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The racial composition of the HLM, according to the CS 2007, is predominantly made up by the 

Coloured racial group, comprising around 87.3% of the entire population, followed by Whites at 

11%, and then Black Africans and Indian/Asians at 0.8% respectively.  

 

Table 18: Racial breakdown in the HLM according to CS 2007 

Race Proportion of Population 

Black/African n=181 0.8% 

Coloured n=18 533 87.3% 

Indian/Asian n=173 0.8% 

White n=2 348 11% 

 

Racial compositional changes have altered considering the number of persons represented by a 

percentage point and the short space of time in question. From 2001 to 2007, the following 

changes can be observed: 

 

o The Black African population decreased by 0.5%; 

o The Coloured population increased by 4.3%; 

o The Indian/Asian population increased by 0.7%; and 

o The White population decreased by 5%. 

 

This would indicate that the Coloured population is not only dominant, but that it is continuing to 

grow while other racial groups (Black & White) are declining in number in the region. Only the 

Indian/Asian population showed increases in their number, but these were very small. 

 

8.13.3 Economic Processes 

 

Information below on the regional and local economic sectors was sourced from the Namakwa 

District Municipality (NDM), Hantam Local Municipality (HLM) and Statistics South Africa (Stats 

SA). 

 

The Northern Cape is comparatively sparsely populated as a province, which usually translates 

into low economic output when compared to population centres. Gross Domestic Product figures 

support this notion and the Northern Cape contributed only 2.3% of national GDP in 2008 

(StatsSA, 2009). This contribution is in turn dominated by the mining industry which contributes 

27% of the total Gross Geographic Product (GGP) of the province of R52 billion. The contribution 

of mining to GGP in the province fluctuated in the period 1995-2008 with a low of 19% in 1996 

and a high of 28.9% in 2002. Trade/hospitality, financial/business services and government are 

other sectors of importance, contributing between 11% and 13% each. These contributions have 

remained fairly stable throughout the period 1995 to 2008.  
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Historically economic growth in the province has usually been lower than national growth figures 

and this occurred again in 2008 when the provincial GGP growth was 2.1% compared to the 

South African GDP growth of 3.7%. The industry contributions to the regional economy of the 

Namakwa DM area are reflected below: 

 

 
 

Figure 46: Contributions of different industries to the Namakwa DM GGP (Namakwa DM, 2009) 

 

The Namakwa DM area contains a historically important mining node in the province, namely the 

area surrounding the town of Springbok, and the mining industry has been one of the main 

productive forces in the NDM area. The NDM LED plan (Urban Econ, 2009) indicates that mining 

continues to dominate the economic landscape in that area with a contribution of 52%. In general 

it appears that the NDM area is not economically diversified and therefore more prone to 

economic shocks in its key industries, especially the mining industry. This happened in 2008 

during the global economic crisis, when the economy was adversely affected to a significant 

degree due to a number of mining operations closing down temporarily in the Springbok area 

(Urban Econ, 2009). 

 

The Local Economic Development (LED) documentation for the NDM area indicates that distance 

from markets and a lack of infrastructure represent the biggest challenges to development as 

these factors limit the ability of businesses to access major markets in a cost effective manner. 

Furthermore, the NDM area and the Northern Cape Province is currently experiencing a 

population decline, putting a severe constraint on available local skills for growth and 

development. 

 

According to the above documentation the economic development strategies and future target 

areas of the NDM area focuses on the development, diversification and stabilization of the 

regional economy by: 
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o Developing and supporting agriculture that will increase autonomy of local 

communities and better food security in each region, especially in the case of 

land obtained by previously disadvantaged communities or individuals. 

o Developing the tourism industry and maximising tourism resources, especially in 

light of their non-expendable nature if well managed. Three areas of strong 

potential that have been identified are mining or history-related tourism, eco-

tourism and adventure tourism. 

o Encouraging local skills development initiatives to support the above economic 

interventions, including the development of new local institutions of learning that 

can supply the skills needed specifically in that region.  

o Encouraging entrepreneurial endeavours in line with the opportunities above and 

providing support, advice and funding where possible. 

o Maintaining and expanding infrastructure to ensure better access to the 

respective regions. 

o Promoting projects for which a sparsely populated area with an arid climate 

would be an advantage. Examples would be the square-kilometre telescope 

array, solar energy and wilderness tourism. 

 

This is in line with development plans in other regions in the province as the strengths and 

opportunities across the Northern Cape are similar. 

 

The project will contribute to local economic progress by supporting industry development in line 

with provincial and regional goals and ensuring advanced skills are drawn to the Northern Cape. 

The project will likely encounter widespread support from government, civil society and 

businesses, all of whom see potential opportunities for revenues, employment and business 

opportunities locally. 

 

 Local Employment  

 

Employment levels in the district were substantially better than the province, probably due to 

exported unemployment and conversely imported labour for the mining industry. These workers 

would then return to their home areas if employment levels declined in the district. High local level 

employment is probably due to a small population largely employed in the agricultural sector. 
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Figure 47: Regional and local employment amongst those aged 15 to 65 

 

High labour import from other areas is likely due to a small population with good local 

employment prospects. The project will provide some employment relief, depending on the hiring 

practices used during the project and the extent to which local employment is prioritised. Training 

and development measures may be needed to increase labour participation. 

 

 Regional and Local Income Profile 

 

The local income figures are noticeably better when compared to those of the province, possibly 

due to better employment levels. There is a notable difference in the percentage of individuals 

locally receiving a small income (R1-R800 per month) which may be attributed to seasonal work 

in the agricultural industry. 
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Figure 48: Regional and local monthly income amongst those aged 15 to 65 

 

There may be wide local interest in the project as many will see it as an opportunity to secure 

better sources of income. The project will probably increase the number of local residents in all 

income categories during construction, and the number of residents in higher income categories 

(R3200 and above), during the operations phase. 

 

8.13.4 Institutional and Legal Processes 

 

Institutional and Legal processes refer to the role and efficiency of the local authority and other 

service providers in the area in terms of their capacity to deliver a quality and uninterrupted 

service to local communities. 

 

The following section engages in disseminating information pertaining to housing and the status 

of households within HLM, as well as other municipal infrastructure such as services, crime rates, 

etc.  

 

The specific focus is on Hantam Local Municipality with occasional contextual reference to the 

district and the province. The Namakwa District in its IDP (2007-2011) identified, as one of its 

‘over-arching’ challenges, the improvement of service delivery in terms of water, housing, 

sanitation and electricity. The IDP listed certain ‘critical actions’ in this regard which included the 

following: 

 

o To plan and improve the bulk water supply to certain municipalities (one being 

Hantam); 

o To unblock housing projects and address existing housing backlogs; 
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o To eradicate the bucket system by the end of 2007; and 

o Upgrading and maintenance of existing municipal infrastructure 

 

 Housing & Household Status 

 

In 2001 there were a total of 5 490 households in the HLM, while in 2007 this figure had 

increased by 330 households (or approximately 55 households a year) to 5 820. If this increase is 

to remain stable then one could expect the number of households in 2011 to be around 6 040. 

Table 19 below indicates the number of households in 2001 and 2007, the annual average 

increase in household numbers and an approximate 2011 projection for The Northern Cape 

Province, Namakwa District Municipality, and Hantam Local Municipality respectively. 

 

Table 19: Regional Household Numbers – Province, District and Municipality 

NUMBER OF HOUSEHOLDS 

Area Stats SA 2001 CS 2007 Average annual 

change 

2011 projection 

Northern 

Cape 

259 632 264 658 +838 Households 268 010 

Namakwa 

District 

30 601 36 438 +973 Households 40 330 

Hantam LM 5 490 5 820 +55 households 6 040 

 

The nature of these households, that is whether they are formal or informal dwellings, is shown 

by Figure 49 below, which shows data from 2001 and 2007: 

 

 

Figure 49: Proportion of formal to informal dwellings in HLM in 2001 and 2007 (Source: CS 2007) 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

2007 2001

Formal

Informal



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 102  

 

There were a very low proportion of households living in informal dwellings in the municipality in 

2007. In addition, there were more informal households, proportionally, in 2007 than 2001. The 

increase in informal dwellings can point to an existing influx of people to the area. 

 

 Water and Sanitation 

 

While this section will focus almost exclusively on access to water and sanitation facilities, it must 

be mentioned upfront that the HLM is situated in an arid region in which water supply is a 

constant source of concern. Currently the Department of Water Affairs (DWA) backs the ‘Blue 

Drop Project’ in which an analysis of the drinking water quality of various regions of the country is 

assessed according to several criteria. Such a system is of great value for monitoring and 

evaluation purposes. The latest scorecard available is from 2010 and assessed criteria involved 

the following: water safety plan; process control and maintenance quality; efficiency of monitoring 

programme; credibility of sample analyses; data submission to the DWA; compliance with 

national standards; failure response management; responsible publication of performance; and 

efficacy of asset management. HLM received a total score of 68.5% which was far above the 

district average of 38.1%.  

 

Overall, and according to RDP standard (that all citizens should have access to piped water no 

further than 200m from the dwelling), only 5.9% of the population had access services below 

RDP standard in 2001 (Figure 50) 

 

Figure 50: Water access in 2001 in HLM (Source: Census 2001) 
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According to Census 2001 and CS 2007, and taking into account RDP standards, the following 

information is available regarding HLM, NDM, and The Northern Cape: 

 

Table 20: Water supply according to RDP standard in HLM, NDM, and The Northern Cape 

(Sources: Census 2001 & CS 2007) 

Water Access in HLM, NDM, & Northern Cape (2001 & 2007) 

RDP 

Standard 

2001  

HLM 

2007  

HLM 

2001  

NDM 

2007  

NDM 

2001  

N. Cape 

2007  

N. Cape 

Above 

RDP 

94.1% 93.7% 92.7% 91.2% 83.5% 80.8% 

Below RDP 5.9% 6.3% 7.3% 8.8% 16.5% 19.2% 

 

With a focus on sanitation, the Census 2001 and CS 2007 recorded those who make use of a pit 

latrine, bucket toilet, or who do not have access to a toilet facility. The RDP plan, which states 

that a VIP toilet with ventilation is the minimum acceptable requirement, has been used as the 

yardstick by which sanitation standards are measured 

 

Table 21: Sanitation standards in HLM, NDM and The Northern Cape (Sources: Census 2001 & 

CS 2007) 

Sanitation in HLM, NDM, & Northern Cape (2001 & 2007) 

RDP 

Standard 

2001  

HLM 

2007  

HLM 

2001  

NDM 

2007  

NDM 

2001  

N. Cape 

2007  

N. Cape 

Above 

RDP 

77.2% 84.7% 78.3% 95.8% 76.7% 87.7% 

Below RDP 22.8% 15.3% 21.7% 4.2% 23.3% 12.3% 

 

 Refuse Removal 

 

Refuse removal is a very important facet of any functioning society as human beings will always 

create waste products which must be disposed of in order to ensure that the spread of disease 

and introduction of vermin and parasites are prevented, and to maintain a healthy and 

aesthetically pleasing environment free of pollution. The most recent 2007 data showed that 

nearly 90% of all refuse was removed weekly by the authorities in the HLM. Only a mere 1.2% of 

the population did not have access to refuse removal which is a low figure by national standards. 
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Figure 51: Refuse removal in HLM (Source: CS 2007) 

 

 Energy Usage and Sources 

 

The major source of energy in HLM is electricity.  

 

The CS 2007 studies indicate municipal electrical supply in terms of the percentage of 

households using electricity as an energy source for cooking, lighting and heating. 

 

Table 22: Percentage of HLM, NDM & Northern Cape residents using electricity for cooking, 

lighting and heating (Source: Census 2001 & CS 2007) 

 

Region 

Lighting Cooking Heating 

2001 2007 2001 2007 2001 2007 

HLM 74.2% 91.9% 60.7% 88.5% 49.8% 74.2% 

NDM 77% 92.7% 65.2% 89.2% 59% 86.6% 

N. Cape 73.3% 86.8% 55.4% 77.4% 50.8% 66.4% 

 

The period between 2001 and 2007 saw major improvements in the use of electricity as an 

energy source in all three areas. The residents of HLM had a higher usage (and thereby 

accessibility) of electricity in their homes, than the provincial average. 

 

 Crime Statistics in HLM 

 

While a section on crime rates and statistics should not strictly form a part of the social 

infrastructure analysis, it was reasoned that such a section would not only provide insight into the 

occurrence of crime and criminal activity from within the HLM, it would also be intrinsically related 
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to the details regarding emergency services and health services as well as policing and 

correctional facilities. The crime statistics provided below have been sourced from the SAPS 

official statistics over a 3 year period with the number of crimes per category per year as well as 

the total number of crimes occurring within this period being presented. 

 

Table 23: Crime statistics in Loeriesfontein over a 3 year period 

Crime in Loeriesfontein Crimes 

during 

2007/2008 

Crimes 

during 

2008/2009 

Crimes 

during 

2009/2010 

Total no. of 

Crimes 

between 

2007/2008 and 

2009/10 

Contact Crimes 

Murder 3 0 2 5 

Sexual Crimes 0 10 4 14 

Attempted Murder 0 0 6 6 

Assault-attempt to do grievous 

bodily harm 

17 9 15 41 

Common Assault 23 32 32 87 

Common Robbery 2 2 1 5 

Robbery with Aggravating 

Circumstances 

0 0 0 0 

Contact-related Crime 

Arson 0 0 0 0 

Malicious damage to property 2 2 8 12 

Property-related Crime 

Burglary 7 15 16 38 

Theft of Motor Vehicle 2 1 4 7 

Stock Theft 0 2 3 5 

 

In Loeriesfontein 4 types of crimes are on the increase: sex crimes, common assault, drug-related 

crimes, and crimen injuria. It appears that burglary and assault are the most common crimes, 

while drug-related issues also persist and may be fuelling the two former crimes.  

 

 Emergency, Safety and Security Infrastructure 

 

The emergency, safety and security infrastructure within the HLM are summarised as per Table 

24 below.  

 

 

 

 

 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 106  

Table 24: Emergency, safety and security infrastructure in HLM 

Emergency, Safety & Security Infrastructure 

Type Number Location 

Fire Brigade 1 station with no resource 

numbers clearly defined by the 

municipality. 

Calvinia 

Police Stations & Prisons 4 Police Stations; 1 medium 

security prison. 

Police Stations are located in 

Calvinia, Nieuwoudtville, 

Brandvlei and Loeriesfontein. 

Prison is located in Calvinia. 

Traffic Police 1 x Hantam Traffic department 

with smaller subsidiaries 

nearby settlements. 

Calvinia. 

 

 Health Infrastructure 

 

The health infrastructure found in the HLM are summarised as per Table 25 below. 

 

Table 25: Health facilities in HLM 

Health in HLM 

Facility Numbers 

Hospitals – Calvinia, Abraham Esau State Hospital; Loeriesfontein Hospital. 2 

Healthcare Clinics - *Hantam Community Education Trust – provides primary 

health care and pharmacy services, as well as HIV education and oral health 

services; Nieuwoudtville clinic; Wilma Fortuin Clinic; Brandvlei Clinic; 

Loeriesfontein Medical Centre. 

4 

 

8.13.5 Socio-Cultural Processes 

 

Socio-cultural processes relate to the way in which humans behave, interact and relate to each 

other and their environment, as well as the belief and value systems which guide these 

interactions. 

 

The closest towns around the wind farm site include Loeriesfontein (approximately 47km south of 

the site), Calvinia (approximately 106km south-southeast of the site) and Nieuwoudtville 

(approximately 102km southwest of the site).  
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 Loeriesfontein 

 

Loeriesfontein became an independent municipality in 1958, but has since been incorporated into 

the Hantam Local Municipality. The town grew around a general store that was established in 

1894 by a travelling salesman named Frederick Turner, a nephew of Charles Spurgeon. The 

shop still exists to this day and is now called the Turner and Haupt SPAR, under the ownership of 

a grandson of Frederick Turner.  

 

The south-western part of the town forms part of the wider region known as Namaqualand, which 

is well known for its spring flowers during August and September. The flowers attract many 

visitors to the area, but mostly the economy of the area centres on sheep farming and salt mining. 

The town is also home to an annual agricultural show that takes place during October. The show 

has status at national and provincial level and focuses on sheep and saddle horses.  

 

Loeriesfontein is also home to the Windmill Museum that was established in the 1970s, which 

gave the town the reputation of the windmill capital of South Africa. The museum features some 

thirty windmills in the old school playground alongside the old school building that houses the 

Fred Turner Folk and Cultural Museum. This museum displays the culture and historical way of 

life of the “Trek Boers” of Namaqualand, people of Afrikaans heritage that travelled to the area in 

the 1700s in search of land.  

 

Much of the historic character of the town is still evident, with the original Loeriesfontein Hotel still 

in operation, and offers a wide array of attractions, including the legendary Quiver Tree Forest 

where Bushmen used to make quivers for their arrows.  

 

 Cultural Background 

 

As reflected in the demographical profile, almost 90% of the area is occupied by Coloured people. 

The term coloured (also known as Bruinmense, Kleurlinge or Bruin Afrikaners) refers to the ethnic 

group of mixed race people who possess some sub-Saharan African ancestry, but not enough to 

be considered Black African under the laws of South Africa. Apart from their ancestry in sub-

Saharan Africa, they also have substantial ancestry from Europe, Indonesia, Madagascar, 

Malaya, Mozambique, Mauritius, St Helena and Southern Africa. In fact, genetic history studies 

suggest that this group has the highest levels of mixed ancestry in the world.  

 

The coloured people of KwaZulu-Natal mostly come from British and Zulu heritage, while 

coloured people in neighbouring Zimbabwe mostly have a Shona or Ndebele mixing with British 

and Afrikaner settlers. Due to the fact that they have such a wide array of ancestry from 

‘naturalised’ racial groups, they are referred to as ‘coloured’ in the southern African context. This 

does not mean that this racial group self-identify this way, as some prefer to call themselves 

‘black’ or ‘Khoisan’ or just plainly ‘South African’. Due to the historical practices of racial 

segregation in South Africa and neighbouring countries, governments grouped all ‘mixed race’ 
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people together, which means that the apartheid government categorised this group of people 

under ‘Coloureds’. Other ethnic groups have traditionally viewed the coloured people as a 

separate group. During apartheid, to maintain divisions and a race-focused society, the then 

government divided the main racial groups as Blacks, Whites, Coloureds and Indians.  

 

During the apartheid era, many of the Griqua people began to self-identify as ‘Coloureds’ as there 

were certain advantages being classified as ‘Coloured’, e.g. Coloureds were not required to carry 

a dompas, while the Griqua, who was seen as an indigenous African group, were required to do 

so.  

 

Coloured people constitute the majority of the populations of the Western and Northern Cape and 

mostly speak Afrikaans in the form of ‘Kaapse Taal’ (a creolised dialect of Afrikaans) and ‘Pure 

Afrikaans’ (formal Afrikaans).  

 

The political rights of Coloured people varied by location and over time. During the 19
th
 century 

they had similar rights to the White population, although income and property qualifications 

affected Coloureds disproportionately. However, in areas such as the Transvaal Republic and the 

Orange Free State the Coloured had few rights. The establishment of the Union of South Africa 

afforded Coloured people the right to vote, but by 1930 they were restricted to elect only White 

representatives. In protest, they conducted various voting boycotts, which might have aided the 

election of the National Party in 1948 as their apartheid programme was aimed at stripping 

Coloured people of their already limited voting powers.  

 

As with their Black African counterparts, Coloured people were also subject to forced removals, 

which lead to people being forcibly removed from traditional areas like District Six to the Cape 

Flats. When people were forced to move into townships and suburbs defined by the race, social 

problems such as alcoholism, poor health care, and a rising crime rate resulted. Not all of these 

negative factors have been eliminated under the new democratic system. Although Coloured 

people received better education than Black South Africans, their education was still inferior to 

that of Whites.  

 

JG Strijdom, who was known as ‘The Lion of the North’ worked endlessly to further restrict the 

rights of Coloured people. He removed their right to vote by amending the entrenchment clause 

regarding the Coloured vote, known as the South African Act. Coloured people were 

subsequently placed on a separate voters’ roll and could only elect four Whites to represent them 

in the House of Assembly. This decision was met with lots of resistance, amongst them the Torch 

Commando and the Black Sash. Many Coloured people refused to register on the new voters’ 

roll, leading to a dramatic drop in the number of Coloured voters. During the subsequent election, 

only 50.2% of eligible Coloured voters voted as they had no interest in voting for white 

representatives, which they regarded as pointless.  
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In 1958 the then government established the Department of Coloured Affairs, followed by the 

Union for Coloured Affairs in 1959. The Union had 27 members and served as the advisory link 

between the government and the Coloured people. The Constitution was reformed in 1983 to 

allow the Coloured and Asian minorities limited participation in separate and subordinate Houses 

in Parliament. This allowed the Coloured people limited rights, while their Black African 

counterparts were to be removed to independent homelands.  

 

During the first democratic elections in 1994, many Coloured voters still voted for the National 

Party in opposition to affirmative action programmes that would give preference to non-Coloured 

Black people or old privileges people feared giving up under the leadership of the African National 

Congress. Since then the Coloured politics has continued to be important in areas such as the 

Western Cape as political parties view the area as a place where they might gain ground against 

the dominant ANC.  

Today, the large number of Coloured people living in informal settlements and low-cost housing 

schemes still reflects the then government policies of racial segregation, and not one of choice or 

the product of culture. In the Namaqualand District, traditional Khoi mat houses can still be found 

where many White inhabitants chose to build in similar architectural designs.  

 

The heterogeneous nature of the Coloured culture is reflected in the patterns of family life, kinship 

and marriage. For example, on the Namaqualand reserves, many families follow practices 

regarding descent, generation, age and sex that are recognisably Nama Khoi. The lifestyle of 

most middle class families in the major urban areas hardly differs from their Western middle-class 

family counterparts. An importance aspect of the Coloured kinship and marriage lies in people’s 

preoccupation with class, status and colour, which is evident in the reserve communities of the 

Namaqualand District where marriages are guided by preferential rules of status based on criteria 

such as skin colour, hair form, ethnic origin, etc. Similar patterns can be found in the urban areas, 

which are further complicated by indexes of association, educational achievement, political and 

religious affiliation, occupation and the like. Some Coloured people managed to change their 

racial classification to White, but this could only be undertaken successfully by higher-status 

people with established social networks within the White community.  

 

Coloured people observe two main religions, namely Christianity and Islam, both of which play an 

influential role in the population. Religious beliefs are seen as a factor in the emergence of a 

strong conservative element among the Coloured people.  

 

 

 

After receiving feedback from the DEA following a meeting conducted on the 15
th
 March 2013, 

Public Participation Process (PPP) was initiated and ran parallel to the amendment application 

process in accordance with Regulation 54 of the EIA Regulations (2010). All I&APs registered on 

the EIA process database were notified of the substantive amendment application as well as the 
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availability of the draft environmental assessment report for the EA amendment. The draft 

environmental assessment report was made available for public review at various public venues, 

on SiVEST’s website (www.sivest.co.za/downloads) or on CD (upon written request). 

 

Comments received from I&APs during the review period have been incorporated in the 

Comments and Responses Report (C&RR) and comments that related to a specific 

environmental issue (if any) were forwarded to the environmental specialists for a response, 

where necessary. 

 

The PPP for the amendment application was initiated on the 22
nd

 of April 2013. The stages that 

formed part of the public participation process to date are reflected in Figure 52 below: 

 

 

Figure 52: Public Participation Process to date 

 

All I&APs registered on the EIA process database were notified of the amendment application 

and additional members of the public who wished to be registered on the database as an I&AP 

were able to do so via telephone, fax, email, or post. 

 

On-going consultation with key stakeholders (e.g. local authorities, relevant government 

departments, local business etc.) and identified I&APs ensured that I&APs were kept informed 

regarding the amendment application process. Networking with I&APs will effectively continue 

throughout the amendment application process until the final environmental assessment report is 

submitted to the DEA. Where required, stakeholders and I&APs were engaged on an individual 

basis. 
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The stages of the public participation process that were conducted for the remainder of the 

substantive amendment application process are indicated in the Figure 53 below. 

 

 

Figure 53: Public Participation Process going forward 

 

Consultation was undertaken with individuals, businesses, institutions and organisations, and the 

following sectors of society were identified and were given the opportunity to comment (the full 

stakeholder database list is also included in Appendix 5F): 

 Department of Water Affairs (DWA) 

 Northern Cape Department of Roads and Public Works 

 Northern Cape Department of Economic Development and Tourism 

 Northern Cape Provincial Government 

 Department of Environment and Nature Conservation 

 Department of Agriculture Forestry and Fisheries (DAFF) 

 South African Heritage Resources Agency (SAHRA) 

 Department of Heritage: Northern Cape Province; 

 South African National Roads Agency Limited (SANRAL) 

 Hantam Local Municipality 

 Namakwa District Municipality 

 Northern Cape Department of Heritage 

 Eskom 

 Square Kilometre Array 

 South Africa Civil Aviation Authority 

 Air Traffic and Navigation Services 
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 Transnet Freight Rail 

 Endangered Wildlife Trust 

 WESSA – Northern Cape 

 Birdlife South Africa 

 Telkom 

 

9.1 Consultation and Public Involvement 

 

Through the consultation process, issues for inclusion within the environmental assessment 

report were identified and confirmed. Telephonic discussions and one-on-one consultation was 

undertaken if and where necessary.  

 

9.1.1 Identifying stakeholders and announcing the opportunity to participate 

 

In order to identify additional I&APs and invite I&APs registered on the EIA process database to 

participate, use was made of: 

 Print media – to advertise the amendment application process and invite I&APs to 

register (proofs included in Appendix 5C). 

o Die Noordwester (English and Afrikaans) 

 E-mail – I&APs registered on the EIA process database were sent an electronic copy of 

the amendment application notification letter on request (included in Appendix 5D). 

 Site notices – placed at the boundaries of the remainder of Farm 226 (included in 

Appendix 5A). 

 Referrals 

 

A database of I&APs was compiled and is included in Appendix 5F. 

 

9.2 Notification to Interested and Affected Parties 

 

Communication with I&APs was by telephone, faxes and email in order to obtain the necessary 

background information to compile this environmental assessment report. The advertising 

process was followed in terms of Section 54 of the EIA Regulations published in Government 

Notice No. R.543 in Government Gazette No. 33306 of 18 June 2010, in terms of Section 24(5) of 

the NEMA, as amended. 

 

Proof of all notifications to Interested and Affected Parties are contained in the final environmental 

assessment report as submitted to the DEA. Proofs include the following:  
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 Site notice text (Appendix 5B) 

 Photographs of site notices (Appendix 5A) 

 Proof of advertisements in the newspapers (Appendix 5C)  

 Correspondence to registered I&APs and key stakeholders (Appendix 5D)  

 

As stakeholders responded to the advertisements, they were added to the database in order to 

form part of the public participation process. 

 

9.2.1 Site Notices 

 

Site notices (size as per regulations) were placed on the boundary of the proposed site (Appendix 

5A and 5B. 

 

9.2.2 Advertisements 

 

In accordance with the requirements of the EIA Regulations, the project was announced in a local 

newspaper (Appendix 5C). The newspaper in which the process advertisement was placed is: 

 

Table 26: Newspaper Advertisement 

Newspaper Language Publication date 

Die Noordwester English and Afrikaans 19 April 2013 

 

9.3 Comments and Response Report 

 

Issues, comments and concerns raised during the public participation process were captured in 

the Comments and Response Report (C&RR – Appendix 5E). The C&RR provides a summary of 

the issues raised, as well as responses which were provided to I&APs. This information was used 

to feed into the evaluation of social impacts (where relevant). A separate section  has been added 

to the C&RR for inclusion in the final environmental assessment report, in order to reflect 

comments received from I&APs which specifically relate to the draft environmental assessment 

report. 
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9.4 Public Comments on Draft Environmental Assessment Report 

 

The draft environmental assessment report will be made available for public review prior to the 

final submission to the DEA, the competent authority. The availability of the draft environmental 

assessment report was advertised in the following print media:  

 

o Die Noorwester (in English and Afrikaans)  

 

As per the EIA Regulations, the report was made available for public review and comment for a 

30 day comment period. The comment period was from Monday 22 April 2013 until Monday 20 

May 2013 (end of business day). Written notice was given to all registered I&APs as well as all 

key stakeholders on the database that the draft environmental assessment report was available 

for public review.  

 

Electronic copies (CD) of the report were also made available and distributed on written request. 

The report was made available at the venue in Table 27 below. 

 

Table 27: Venue where the draft environmental assessment report was publically available 

VENUE STREET ADDRESS HOURS CONTACT NO 

Loeriesfontein 

Library 

Main Street, 

Loeriesfontein 

Mondays 14h00 – 17h00 

027 662 8607 

Tuesdays 14h00 – 17h00 

Wednesdays 15h00 – 17h30 

Thursdays 15h30 – 17h00 

Fridays 10h00 – 12h30 and 

14h30 – 17h00 

 

9.5 Public Meeting 

 

As explained above, the splitting of the capacity of the wind farm from 280MW to 140MWis 

unlikely to result in any additional significant negative environmental impacts (as stated in the 

specialist letters (Appendix 6). As such, a focused public participation process was undertaken in 

accordance with Regulation 54 of the EIA Regulations (2010). For the above reason no additional 

public meetings were held. 
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9.6 Public Comments on Final Environmental Assessment Report 

 

Once the final environmental assessment report is submitted to the DEA, the public are welcome 

to once again make comment on the report. The report has been made available on the SiVEST 

website (http://www.sivest.co.za/Download.aspx then browse to the folder ‘10777 Loeriesfontein 

2 – Wind Farm Amendment Application’). These comments must however be submitted directly 

to the DEA and a copy of such comments must be copied to SiVEST.  

http://www.sivest.co.za/Download.aspx
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The following specialist studies (Appendix 6) were undertaken as in the EIA for proposed 

development: 

 

 Biodiversity (flora and fauna) Assessment (Liesl Koch - SiVEST) 

 Avifauna Assessment (Chris van Rooyen) 

 Bat Assessment (Werner Marais - Animalia) 

 Surface Water Impact Assessment (Paul da Cruz / Shaun Taylor– SiVEST) 

 Agricultural Potential (Kurt Barichievy – SiVEST) 

 Noise Impact Assessment (Morne de Jager – M
2
) 

 Visual Impact Assessment (Paul da Cruz – SiVEST) 

 Heritage Assessment (Johnny van Schalkwyk) 

 Socio-economic Impact Assessment (Nonka Byker – MasterQ) 

 

The findings of these studies are presented below. 

 

10.1 Biodiversity (flora and fauna) Assessment  

 

10.1.1 Sensitive areas 

 

A negative mapping exercise was undertaken to determine where the turbines could be located 

without affecting the biodiversity of the site.  

 

The site is very uniform in nature with very few distinct sensitive areas. Drainage lines on the site 

are not well defined to the infrequent rains that occur. Those that have been clearly identified are 

considered to be sensitive as they provide rare habitat on the site when water is available.  

 

Areas of topographical change are also considered to be sensitive as they provide difference 

microclimates on a site that is very uniform in nature.  

 

No “no-go” areas have been identified from a biodiversity perspective on the site. Strict mitigation 

measures have however been identified to ensure that habitat on the site is not unnecessarily 

destroyed. This sensitivity map should be viewed in conjunction with the surface water specialist 

study which details surface water features in more detail.  
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10.1.2 Potential Impacts of the Proposed Development During Construction 

 

The potential impacts of the proposed development mainly related to loss of habitat for red data 

and general species; potential loss of species richness, edge effect and erosion. The impact of 

the proposed development will be limited to the turbine construction areas and the associated 

infrastructure such as roads. Surrounding vegetation will remain intact and will not be impacted 

upon. As such the impact is localised and if the mitigation measures are implemented, the overall 

impact can be reduced. 

 

During the construction phase the following impacts are predicted in terms of each of the 

biodiversity groupings.  

 

 Flora 

 

A number of potential impacts could be associated with the proposed wind farm. The clearing for 

the wind farm and associated infrastructure is likely to result in loss of vegetation and more 

importantly natural vegetation. This can also result in habitat fragmentation due to loss of 

ecological linkages which may be present across the site. The clearing of vegetation could also 

result in the introduction of exotic species into the study area.  

 

The impacts associated with the floral environment relate to the removal of vegetation and 

associated loss of habitat for endemic and Red Data species. This could result in loss of species 

richness and increase the edge effect. The edge effect implies an increase of alien species into 

the area thus affecting the local species.  

 

The construction of the Wind turbines does not result in clearing of all vegetation i.e. a large 

amount of vegetation will remain between the turbines.  

 

 Mammals 

 

The proposed wind farm could potentially result in the destruction of the habitat available for 

these species. The impact of the turbines is likely to be higher during construction as 

displacement will occur as a result of foundations and road construction.  

 

The impact associated with the mammal population on site relates to the loss of habitat and 

disturbance during construction. The area does not have a large mammal population due to the 

arid nature of the climate and as mentioned above the surrounding area contains the same 

habitat into which mammal species can move during construction.  

 

 Reptiles 

 

The proposed wind farm could potentially result in habitat destruction for these reptile species.  
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The area has been determined to be rich in reptile species as these species adapt well to the arid 

environment. The impacts associated with reptiles relate, as with other faunal groupings, to 

habitat loss. Cumulatively however, a large amount of habitat surrounding the site is present into 

which these species can move during construction. These species will also be able to re-colonise 

the vegetation under the Wind turbines during operation.  

 

 Amphibians 

 

The construction of the proposed wind farm could result in habitat destruction for amphibian 

species.  

 

Due to the extreme weather which characterises the study area, amphibians are scarce. Some 

specimens are however present, particularly near the drainage lines. It is unlikely that these 

species would be affected by the proposed development.  

 

 Invertebrates 

 

The study area has a remarkable invertebrate diversity. Invertebrates are fairly mobile and will be 

able to move away during construction to the surrounding habitat.  

 

10.1.3 Potential Impacts of the Proposed Development During Operation 

 

No significant impacts on vegetation and habitat are expected during the operation phase of the 

proposed development, as long as rehabilitation of the impacted surrounding areas has taken 

place.  

 

10.2 Avifauna Assessment  

 

10.2.1 Identification of Issues and Impacts 

 

The effects of a wind farm on birds are highly variable and depend on a wide range of factors 

including the specification of the development, the topography of the surrounding land, the 

habitats affected and the number and species of birds present. With so many variables involved, 

the impacts of each wind farm must be assessed individually. Each of these potential effects can 

interact, either increasing the overall impact on birds or, in some cases, reducing a particular 

impact (for example where habitat loss causes a reduction in birds using an area which might 

then reduce the risk of collision). The principal areas of concern are: 
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o Mortality due to collision with the wind turbines; 

o Displacement due to disturbance; and 

o Habitat loss due to the footprint of the wind farm. 

o Mortalities due to collision with associated power line infrastructure 

 

 Mortalities from collisions with wind turbines 

Internationally, it is widely accepted that bird mortalities from collisions with wind turbines 

contribute a relatively small proportion of the total mortality from all causes. The US National 

Wind Coordinating Committee (NWCC) conducted a comparison of wind farm bird mortality with 

that caused by other man-made structures in the USA (Anon. (b) 2000). It reports that "data 

collected outside California indicate an average of 1.83 avian fatalities per turbine (for all species 

combined), and 0.006 raptor fatalities per turbine per year. It further reports that: "Based on 

current estimates, windplant related avian collision fatalities probably represent from 0.01% to 

0.02% (i.e. 1 out of every 5,000 to 10,000) of the annual avian collision fatalities in the United 

States". That is, commercial wind turbines cause the direct deaths of only 0.01% to 0.02% of all 

of the birds killed by collisions with man-made structures and activities in the USA.  

 

The majority of studies on collisions caused by wind turbines have recorded relatively low 

mortality levels (Madders & Whitfield 2006). This is perhaps largely a reflection of the fact that 

many of the studied wind farms are located away from large concentrations of birds. It is also 

important to note that many records are based only on finding corpses, with no correction for 

corpses that are overlooked or removed by scavengers (Drewitt & Langston, 2006). Relatively 

high collision mortality rates have been recorded at several large, poorly-sited wind farms in 

areas where large concentrations of birds are present (including Important Bird Areas (IBAs)), 

especially among migrating birds, large raptors or other large soaring species, e.g. in the 

Altamont Pass in California, USA (Thelander & Smallwood 2007), and in Tarifa and Navarra in 

Spain (Barrios & Rodrigues 2004). In these cases actual deaths resulting from collision are high, 

notably of Golden Eagle Aquila chrysaetos and Eurasian Griffon Gyps fulvus, respectively.  

 

Accepting that many wind farms may only cause low levels of mortality, even these levels of 

additional mortality may be significant for long-lived species with low productivity and slow 

maturation rates, especially when rarer species of conservation concern are affected (see for 

example almost all the Red Data species in Appendix 2). In such cases there could be significant 

effects at the population level (locally, regionally or, in the case of rare and restricted species, 

nationally), particularly in situations where cumulative mortality takes place as a result of multiple 

installations (Carette et al. 2009).  

 

Large birds with poor manoeuvrability (such as cranes, korhaans, bustards and Secretarybirds) 

are generally at greater risk of collision with structures (Jenkins et al. 2010), and species that 

habitually fly at dawn and dusk or at night are perhaps less likely to detect and avoid turbines 

(e.g. cranes arriving at a roost site after sunset, or flamingos flying at night). Collision risk may 
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also vary for a particular species, depending on age, behaviour and stage of annual cycle (Drewitt 

& Langston 2006). While the flight characteristics of cranes, flamingos and bustards make them 

obvious candidates for collisions with power lines (Jenkins et al. 2010), it is noted that these 

classes of birds (unlike raptors) do not feature prominently in literature as wind turbine collision 

victims. It may be that they avoid wind farms entirely, resulting in lower collision risks. However, 

this can only be verified through on-site post-construction monitoring. 

 

The precise location of a wind farm site can be critical. Soaring species may use particular 

topographic features for lift (Barrios & Rodriguez 2004; De Lucas et al. 2008) or such features 

can result in large numbers of birds being funnelled through an area of turbines (Drewitt & 

Langston 2006). For example, absence of thermals on cold, overcast days may force larger, 

soaring species (e.g. Martial Eagle and Secretarybird) to use slopes for lift, which may increase 

their exposure to turbines. Gentle slopes may also pose a bigger risk than steep slopes for large 

soaring species, as updrafts from gentle slopes are weaker than those from steeper slopes, so 

turbines situated on the top of gentle slopes should pose a bigger risk to these birds than those 

situated atop steep slopes (De Lucas et al. 2008). Birds also lower their flight height in some 

locations, for example when following the coastline or crossing a ridge (Smallwood pers.comm), 

which might place them at greater risk of collision with rotors.  

 

The size and alignment of turbines and rotor speed are likely to influence collision risk; however, 

physical structure is probably only significant in combination with other factors, especially wind 

speed, with moderate winds resulting in the highest risk (Barrios & Rodriguez 2004; Stewart et. 

al. 2007) as there is less lift for birds to clear the turbines. Lattice towers are generally regarded 

as more dangerous than tubular towers because many raptors use them for perching and 

occasionally for nesting; however Barrios & Rodriguez (2004) found tower structure to have no 

effect on mortality, and that mortality may be directly related to abundance for certain species 

(e.g. Common Kestrel Falco tinnunculus).  De Lucas et. al. (2008) found that turbine height and 

higher elevations may heighten the risk (taller/higher = higher risk), but that abundance was not 

directly related to collision risk, at least for Eurasian Griffon Vulture Gyps fulvus. 

 

A review of the available literature indicates that, where collisions have been recorded, the rates 

per turbine are highly variable with averages ranging from 0.01 to 23 bird collisions annually (the 

highest figure is the value, following correction for scavenger removal, for a coastal site in 

Belgium and relates to gulls, terns and ducks among other species) (Drewitt & Langston 2006). 

Although providing a helpful and standardised indication of collision rates, average rates per 

turbine must be viewed with some caution as they are often cited without variance and can mask 

significantly higher (or lower) rates for individual turbines or groups of turbines (Everaert et. al. 

2001 as cited by Drewitt & Langston 2006). 

 

The effects of night-time illumination in increasing the risk of collisions with the turbines has not 

been adequately tested, and the results of studies are contradictory (Johnson et al. 2007).  
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Ultimately due to the lack of similar data for South Africa, long term monitoring of wind farm sites 

will quantify the potential impacts that have been identified above.  

 

 Displacement due to disturbance 

The displacement of birds from areas within and surrounding wind farms due to visual intrusion 

and disturbance effectively can amount to habitat loss. Displacement may occur during both the 

construction and operational phases of wind farms, and may be caused by the presence of the 

turbines themselves through visual, noise and vibration impacts, or as a result of vehicle and 

personnel movements related to site maintenance. The scale and degree of disturbance will vary 

according to site- and species-specific factors and must be assessed on a site-by-site basis 

(Drewitt & Langston 2006). 

 

 Habitat change and loss 

The scale of direct habitat loss resulting from the construction of a wind farm and associated 

infrastructure depends on the size of the project but, generally speaking, is likely to be small per 

turbine base. Typically, actual habitat loss amounts to 2–5% of the total development area (Fox et 

al. 2006 as cited by Drewitt & Langston 2006), though effects could be more widespread where 

developments interfere with hydrological patterns or flows on wetland or peatland sites 

(unpublished data). Some changes could also be beneficial. For example, habitat changes 

following the development of the Altamont Pass wind farm in California led to increased mammal 

prey availability for some species of raptor (for example through greater availability of burrows for 

Pocket Gophers Thomomys bottae around turbine bases), though this may also have increased 

collision risk (Thelander et al. 2003 as cited by Drewitt & Langston 2006).  

 
 Collision mortality with associate power lines 

The proposed power lines that will link the wind facility to the existing Eskom grid could potentially 

pose a collision risk. The turbines will be linked through underground reticulation cables.  

 

Because of their size and prominence, electrical infrastructures constitute an important interface 

between wildlife and man. Negative interactions between wildlife and electricity structures take 

many forms, but two common problems in southern Africa are electrocution of birds (and other 

animals) and birds colliding with power lines (Ledger & Annegarn 1981; Ledger 1983; Ledger 

1984; Hobbs & Ledger 1986a; Hobbs & Ledger 1986b; Ledger et.al. 1992; Kruger & Van Rooyen 

1998; Van Rooyen 1998; Kruger 1999; Van Rooyen 1999; Van Rooyen 2000). Electrocutions are 

not envisaged to be a problem on the proposed electricity line. Collisions, on the other hand, 

could be a major potential problem for some species.  
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10.2.2 Assessment of Impacts 

 

 Mortalities from collisions with wind turbines 

Terrestrial priority species that may be at risk include Blue Cranes, but their occurrence at the site 

would be very sporadic and linked to exceptional rainfall and high water levels in the pans. 

Ludwig’s Bustard will also be at risk, based on the species flight characteristics and tendency to 

fly long distances between foraging and roosting areas. Movements by this species are triggered 

by rainfall (Allan 1994), and so are inherently erratic and unpredictable in this arid environment, 

where the quantity and timing of rains are highly variable between years. Hence, it is difficult to 

anticipate the extent to which Ludwig’s Bustard may be exposed to collision risk, but the site 

contains ideal habitat and high densities can be expected in high rainfall years. It remains to be 

seen if Ludwig’s Bustard will avoid the wind farm site entirely, as the species is very sensitive to 

disturbance, in which case the collision risk should be significantly reduced. Karoo Korhaan 

Eupodotis vigorsii has been recorded but the species is highly terrestrial and flies very seldom 

(Hockey et al. 2007) and should therefore not be regularly at risk of collision. 

 

Soaring species that could be exposed to collision risk are mostly raptors that use the area for 

foraging (see Appendix 2). The site is flat with no specific topographical features that will increase 

the risk to soaring species. The biggest risk would most likely be to fledglings of species currently 

breeding on or close to the site (see Figure 2.1). The transmission lines running through and 

close to the site contain a Greater Kestrel Falco rupicoloides nest (30°26'47.83"S 19°35'25.01"E), 

and a Martial Eagle Polemaetus bellicosus nest  (30°30'57.24"S 19°33'20.31"E).  

 

The potential impact of collisions on small priority species is unclear. Species such as Namaqua 

Sandgrouse could potentially suffer multiple mortalities when travelling in flocks through the site 

area. The site contains populations of several endemic larks, which could also be exposed to 

collisions, particularly when performing display flights. Unfortunately very little is known on 

collision mortality of passerines at wind farms, as the focus of most research has been large 

species, particularly raptors. This is likely to remain so for some time, partially due to the difficulty 

of assessing collision mortality for small species because carcasses are difficult to find. The 

potential for collisions with the wind turbines due to presence of lights is not envisaged to be 

significant, primarily because the phenomenon of mass nocturnal passerine migrations is not a 

feature of the study area.  

 

Whereas waterbirds are unlikely to occur regularly, due to the extreme aridity, stochastic rainfall 

events which fill up the ephemeral pans will trigger waterbird movement to and from these pans 

(see Figure 54). This may include both species of flamingo, and several species of ducks and 

waders (see Appendix 2 of the main Avifauna Report). These birds could be at risk when 

commuting over the turbine areas, particularly if these movements take place at night. 
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Figure 54: Potential waterbird flight paths between pans over the proposed turbine area 

 

Ultimately, the only reliable way of establishing the potential extent of any collision risk to priority 

species is through the implementation of a pre-construction monitoring programme. This has 

commenced, and to date flight behaviour of priority species over the proposed turbine area 

(starting with the area where first 30 turbines are planned) was recorded for 48 hours in October 

(spring season) and January (summer season) at two vantage points, in three bands namely 

Low/below rotor height, Medium/within rotor height and High/above rotor height. Flight height was 

visually judged by an observer with the aid of binoculars. In the 48 hours of observation to date 

priority species were observed for approximately 1 hour and 4 minutes (2.2%) of the total 48 hour 

observation time, and for 34 minutes and 15 seconds (1.2%) of the total observation time, priority 

species were observed within the rotor height band (see Figure 55 below).  
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Figure 55: Total flight times (hours: minutes: seconds) and heights (low: medium: high) recorded 

for priority species 

 

Data so far indicate very little flight activity over the proposed turbine area for priority species. 

However, it is important to note that only 50% of the proposed pre-construction flight behaviour 

monitoring has been completed, therefore final conclusions cannot be drawn at this stage. 

Furthermore, monitoring took place when the pans around the site were dry. As expected, 

Greater Kestrel contributed the majority of flight activity recorded, due to the breeding pair on the 

site. 

 

 Displacement due to disturbance 

The only reliable way of establishing whether the wind farm will lead to the displacement of 

priority species is through the implementation of the monitoring programme currently taking place 

at the site, by comparing pre- and post construction densities of priority species in the wind farm 

area. To date, a total of 31 species were recorded at the portion of the turbine site which is 

monitored (i.e. the area where the first 30 turbines are planned) and 21 at the control site using 

transect counts as a method of data collection. An additional 8 species were recorded within the 

boundaries of the site during incidental sightings. A total of 541 birds have been recorded at the 

turbine site, and 212 birds at the control site. Of the species recorded via transect counts at the 

turbine site, 10 species (32.2%) were priority species and 10 (47.6%) were priority species at the 

control site. In order to establish a baseline for abundance, an index of kilometre abundance 

(IKA) was compiled for the turbine site and the control site for the combined transect counts in the 

spring and summer monitoring periods. Transects were counted six times in total.  
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Of the large terrestrial priority species that occur or is likely to occur on the site, Ludwig’s Bustard 

are most likely to be affected by this impact. Bustards are very sensitive to disturbance, and will 

readily vacate an area due to the presence of human activity (pers. obs.). It is difficult to assess 

whether the other large priority terrestrial species which are likely to occur at the site will be 

displaced, but if so, it is likely to be a temporary impact during the construction phase.    

 

As far as foraging raptors are concerned, the chances of displacement are probably low, based 

on research results elsewhere (Madders and Whitfield 2008). This trend also seems to be 

supported by the results of the limited post-construction monitoring conducted at the existing four 

turbines at the Darling Wind Farm (Van Rooyen 2011). The current breeding pair of Martial 

Eagles is breeding outside the borders of the site, approximately 6.3km away from the closest 

planned turbine area. The pair should therefore not be at risk of displacement by normal 

construction activities. The pair of Greater Kestrels breeding on the site would be potentially more 

at risk, but based on personal observation, it is unlikely that they will be as sensitive to 

disturbance as Martial Eagles. Provided a modest buffer zone is implemented, they should be 

able to tolerate the construction activities.  

 

While the site does fall in a Succulent/Nama Karoo ecotone, and supports endemic species from 

both biomes/bioregions, given its small size (relative to the available habitat), it probably does not 

pose a significant threat in terms of displacement for endemic passerines. This is on the 

assumption that displacement of passerines and other small species will take place, which may 

not happen. Of the priority passerines occurring at the site, the Red Lark Calendulauda burra has 

the most restricted range, followed by Sclater’s Lark Spizocorys sclateri. These two species 

would therefore be most impacted should displacement occurs.  

 

 Habitat change and loss 

The scale of direct habitat loss resulting from the construction of a wind farm and associated 

infrastructure depends on the size of the project but, generally speaking, is likely to be small per 

turbine base. Typically, actual habitat loss amounts to 2–5% of the total development area (Fox et 

al. 2006 as cited by Drewitt & Langston 2006). Direct habitat loss is not regarded as a major 

impact on avifauna relative to other direct impacts such as collisions with the turbines and 

potential displacement due to disturbance.  

 

 Mortality due to collisions with associate power lines 

Ludwig’s Bustard could be negatively impacted by the proposed power line – its vulnerability to 

power line collisions is well known (Jenkins & Smallie 2009), but its occurrence at the site is likely 

to be sporadic. The steel monopole design which will be used should not pose an electrocution 

risk to priority raptors, but that would have to be verified. 
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10.3 Bat Assessment  

 

There are no obvious roosting opportunities for bats on this site. For the purpose of this study a 

buffer of 100 meter around inland water bodies and 200 meter around rivers (for foraging 

purposes) is appropriate. 

 

Since bat activity can vary greatly on a seasonal basis due to insect availability, the lack of bat 

activity at this site should not be considered a permanent trend. Long term monitoring is 

imperative to determine seasonal patterns of bat activity at this site. Even if bats do not use this 

site for regular foraging, possible seasonal migrations of bats may cause bats to fly through the 

site and this needs to be established through long term monitoring as well. 

 

Although there are no South African guidelines for the consideration of bats in relation to wind 

farm developments, however, international guidelines such as the Eurobats Guidance and the 

Natural England Technical Note (Mitchell-Jones and Carlin 2009) give some indication of buffer 

zones which may be applicable. The Eurobats Guidance (Rodrigues et al. 2008) proposes a 

minimum distance of 200m to forest edges where tree felling is necessary to establish a wind 

farm. The Natural England Interim Guidance suggests a 50m buffer from blade tip to the nearest 

feature important to bats. 

 

Impacts of the proposed development on bats include the following: 

 

 Destruction of foraging habitat 

 Bat mortalities due to blade collisions and barotrauma during foraging 

 Bat mortalities due to blade collisions and barotrauma during migration 

 

10.4 Surface Water Impact Assessment  

 

10.4.1 Nature of the Potential and Anticipated Impacts Associated with the Proposed 
Development 

 

Several impacts can be anticipated to potentially take place as a result of the proposed 

development. This section will identify and contextualise each of the anticipated potential impacts 

in relation to the delineated watercourses and rate these impacts according to an impact rating 

system (see Appendix B for a full methodology and description of the impact rating system) 

based on a worst case scenario approach, determine the effect of the environmental impact and 

provide recommendations towards mitigating the impact.  

 

Wind Farm Impacts 
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o Destruction and Degradation of a Watercourse and Loss of Riparian Habitat 

along Rivers   

 

Should wind farm, wind turbines and associated buildings and infrastructure need to be placed in 

a watercourse (encompassing both drainage lines and priority rivers), damage and destruction is 

highly likely to be caused to the structural component of the concerned hydrological system 

during the construction phase. Moreover, the consequent functioning of the system will be altered 

to various degrees depending on the severity of the impact. Loss of habitat will most likely take 

place where vegetation needs to be removed along the banks of a watercourse or where 

vegetation needs to be removed from the associated buffer zone. However, none of the wind 

farm buildings are to be placed within any of the identified watercourses. Potential impacts are 

therefore not expected but will be assessed and mitigation measures proposed.  

 

Anthropogenic impacts that could affect watercourses may be caused as a result of construction 

workers or operation personnel entering into any watercourses for various reasons either during 

the construction or operation phase. The impact and effects can include depositing human feacal 

and urine waste resulting in pollution of the watercourse, removal of vegetation resulting in 

physical degradation or establishment of settlings along a watercourse also resulting in 

degradation of a watercourse, and lastly physical degradation of a watercourse as a 

consequence of being used as a thoroughfare. Construction is likely to take place in, near or 

through watercourses should option 1 of the powerlines for be selected, where internal access 

roads will need to cross watercourses, and where the placement of the wind turbines are within or 

nearby any of the watercourses, or within the buffer zones of the watercourses. 

 

Construction vehicle activity and operation of machinery nearby or in watercourses can potentially 

result in the physical destruction and degradation of the channel, bed and banks of a 

watercourse. This is a particular concern where heavy vehicles enter watercourses. This is likely 

to take place where internal access roads will need to cross watercourses, and where the 

placement of the wind turbines are within or nearby any of the watercourses, or within the buffer 

zones of the watercourses. 

 

Similarly, vehicle activity during the operation phase may potentially result in the destruction and 

degradation of a watercourse should movement need to take place within or through a 

watercourse. This is likely to take place where access roads cross watercourses or enter the 

associated buffer zones. 

 

o Excavation and Trenching through Watercourses  

 

Excavations and trenching through watercourses could potentially take place should underground 

cabling need to course under and / or through the identified watercourses. Excavation will most 

likely result in the removal and subsequent loss of soils and overlying vegetation associated with 
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a watercourse. This impact may potentially take place in the construction phase. Given the layout 

of the wind turbines it can be anticipated that trenching and excavation in or through 

watercourses will be required.  

 

o Establishment of access roads through Watercourses 

 

Internal access roads will be required. Where internal access roads are to course through 

watercourses, physical destruction and degradation could result in the construction phase as well 

as the operation phase. During the construction phase, access roads will need to be established 

for the duration of the proposed development. This will most likely either involve the infill of 

materials (sand, grit, tar, concrete etc.) through the channel or along the banks of a watercourse 

or potentially constructing structures (such as culvert bridges etc.) to cross a watercourse. This 

probably will have an effect on the hydrological functioning of the affected watercourse altering its 

hydrological regime. 

 

During the operation phase, access roads that course through a watercourse could potentially 

impact on a watercourse by means of erosion of the implemented structure or materials or 

through diverting storm water flows into or away from a watercourse. This could result in altering 

the hydrology of the system and may also act as a contributing factor to erosion impacts to the 

structural component of a watercourse. 

 

 

o Pollution risks to Watercourses  

 

 

Construction activities normally make use of fuels and oils which are necessary for the operation 

vehicles. In addition, other soluble substances (such as cement) are used for construction 

purposes. The above mentioned substances present a pollution risk where spillage and leakages 

take place either in or nearby to watercourses which can impact on the water and sediment 

quality of these hydrological systems. These impacts can be anticipated with the construction of 

the wind turbines.  

 

 Pre-construction Phase Anticipated Potential Impacts 

 

o Impact – Pre-construction vegetation clearing along the banks of watercourses 

and in the associated buffer zones of the watercourses 

 

Where vegetation clearing along the banks of a watercourse or in the associated buffer zones are 

required, the vegetation will therefore be replaced for the duration of the proposed development. 

 

 Construction Phase Anticipated Potential Impacts 
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o Impact – Construction phase stormwater run-off impacts   

 

Open and exposed, bare construction areas will be required for the wind turbine laydown areas 

and for the access roads.  As a result the possibility of stormwater run-off could impact on 

watercourse areas and the associated buffer zone areas by means of water erosion should 

adequate rainfall take place resulting in accelerated run-off quantities.  

 

 

 Operation Phase Anticipated Potential Impacts 

 

o Impact – Vehicle damage to watercourses and associated buffer zones during 

wind turbine and powerline maintenance  

 

Maintenance activities will need to be carried out on the powerlines as well as the wind turbines 

that have been authorised to be placed within or nearby to watercourses. Regular access will 

therefore be required in order for personnel to conduct maintenance activities. Access will most 

likely be required by means of vehicles. Regular vehicular activity into watercourses can cause 

damage not only to the vegetation, but also to the soils, bed and banks. These components are 

critical functional components of watercourses and depend on the unique properties or 

characteristics of each other. Once the properties and characteristics of the watercourse 

components are compromised or changed (for example, compaction caused by vehicle 

movement), change to the natural dynamics and functioning of a watercourse can be expected. 

Mitigation measures are provided below to minimise anticipated damage and degradation during 

operational phase maintenance.  

 

o Impact – Stormwater run-off impacts to watercourses and associated buffer zone 

areas  

 

Due to the probable construction of internal access roads and laydown areas associated with the 

wind turbines that will need to be place within of nearby to watercourses and the associated 

buffer zones, stormwater run-off impacts can be expected. This potential impact is evaluated in 

Table 6 below and appropriate mitigation are proposed. 

 

 Decommissioning Phase Anticipated Potential Impacts 

 

o Impact – Removing wind turbines and power line structures from within or nearby 

watercourses and the associated buffer zone areas 

 

Wind turbines are relatively large structures. Power lines and the associated towers will be much 

smaller structures than the wind turbines. Each however, will require foundations in order to 

stand. The process of allowing vehicles into watercourse areas to remove the abovementioned 

structures as well as for the purposes of excavating the foundations would disturb the substrate 
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and entail the removal of soil and any prevalent vegetation in the wind turbine and power line 

tower footprint. The potential damage to vegetation and soils in the nearby area due to the 

movement of construction machinery in and out of the vicinity can also take place. Similarly, an 

area will be required to stockpile soil and equipment during de-construction. Sedimentation as a 

result run-off from excavation stockpiled soils and consequent erosion and deposition into nearby 

wetlands and watercourses is likely to occur and affect the functioning of a watercourse by 

causing pollution in terms of the NWA if not mitigated properly. Exposed excavations are 

furthermore susceptible to erosion especially after rainfall events which can extend to the nearby 

wetlands and watercourses if left open for long periods.  

 

Further construction related impacts that are associated with the placing of monopole towers in 

wetlands and riparian zones include the presence and movement of vehicles as well as the 

operation of machinery in a watercourse and the associated buffer zone areas. Firstly, damage 

by means of compaction and consequent erosion may ensue with vehicles coming into and going 

out of the watercourses and buffer zone areas. Secondly, accidental leakages (fuel, oils and 

cement) and the consequent introduction of pollutants into these hydrological systems can occur. 

Additionally, the movement of heavy construction machinery into the buffer zones of the 

watercourses could likely result in the compaction of soils and degradation of sensitive vegetation 

in the adjacent areas. Finally, workers entering and using the watercourse and buffer zone areas 

for inappropriate activities (dumping materials, depositing human faecal and urine waste etc.) 

may impact on the surface water resources. It is important that these anticipated potential 

impacts are mitigated.  

 

o Impact – Decommissioning phase stormwater run-off impacts   

 

Open and exposed, bare construction areas can be anticipated for the wind turbine laydown 

areas and for de-construction of the access roads. As a result the possibility of stormwater run-off 

could impact on watercourse areas and the associated buffer zone areas by means of water 

erosion should adequate rainfall take place resulting in accelerated run-off quantities. This 

potential impact is evaluated in Table 8 below and appropriate mitigation are proposed. 

 

10.5 Agricultural Potential  

 

10.5.1 Agricultural potential assessment 

 

In terms of this study, agricultural potential is described as an area’s suitability and capacity to 

sustainably accommodate an agricultural land use with this potential being benchmarked against 

crop production.  
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 Current Situation 

 

The farms which constitute the assessment area for this project are currently used as extensive 

grazing land for free range sheep production (Figure 56). After discussions with the various land 

owners the stocking rates are estimated at around 1 SSM (small stock unit) per 10 hectares. 

Water is the major limiting factor to local agricultural enterprises and PDA does not contain nor do 

they border a perennial river / freshwater impoundment which could be used as a source of 

irrigation water. The site does not currently accommodate any centre pivots, irrigation schemes or 

active agricultural fields. Seasonal pans tend to have the highest grazing potential due to the 

increased plant available water. Drinking water for the animals is sourced from the groundwater 

resources. 

 

 

Figure 56: A typical flock of sheep grazing on the Loeriesfontein Site 

 

 Verified Agricultural Potential 

 

Overall agricultural potential is based on assessing a number of inter-related factors including 

climate, topography, soil type, soil limitations and current land use. In this area climate is the 

overriding and foremost limiting factor to sustainable agricultural production. The combination of 

low rainfall and an extreme moisture deficit means that sustainable arable agriculture cannot take 

place without some form of irrigation. The site does not contain nor is it bounded by a reliable 

surface water irrigation resource and the use of groundwater for this purpose does not seem 

agriculturally and economically feasible. This is due to the high cost of borehole installation, the 

sheer volume of water required for irrigation purposes and the quality of the local groundwater.  
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Shallow lithic and calcic soils (Mispah and Coega Form) cover approximately 97% of the total 

survey area. Virtually all the soils encountered had a layer that was limiting to plant growth and 

are very susceptible to erosion. Effective soil depth rarely exceeded 50 cm. A map indicating 

agricultural potential in terms of crop production for site is provided in Figure 57. The majority of 

the site has been classified as having low potential for crop production due to an arid climate and 

highly restrictive soil characteristics. The site is not classified in terms of registering a high 

agricultural potential and they are not a unique dry land agricultural resource. The PDA is 

considered to have a moderately low value when utilised as grazing land, its current use. 

 

 

Figure 57: Agricultural Potential Map for the PDA 

 

10.5.2 Impacts 

 

The proposed development’s primary impact on agricultural activities will involve the construction 

of the wind turbines and associated infrastructure. The construction entails the clearing of 

vegetation around the footprint of the turbines as well as creating service roads.  

 

Normal grazing (the dominant agricultural activity) will be permitted around the turbines. All three 

farms, which constitute the study area, are dominated grazing land and this activity is considered 

non-sensitive when assessed within the context of the proposed development. Consequently, the 

impact of the proposed development on the study area’s agricultural potential will be extremely 

low, with the loss of agricultural land being attributed to the creation of the service roads and 
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around the turbine foundations. We re-iterate that this loss is considered inconsequential within 

the context of this assessment. The construction of these facilities will only influence a portion of 

assessed area. The remaining land will continue to function as they did prior to the development.  

 

There are no centre pivots, irrigation schemes or active agricultural fields which will be influenced 

by the proposed development. Therefore, from an agricultural perspective, there are no 

problematic or fatal flaw areas for the site (Figure 58). 

 

 

Figure 58: No-Go Area Map from an Agricultural Perspective 

 

10.6 Noise Impact Assessment  

 

10.6.1 Potential Noise Sources: Construction Phase 

 Construction equipment 

 

Construction activities include: 

o Establish internal access roads - the internal road alignment is governed by the 

positioning of the wind turbines. The potential risk would depend whether any 

access roads are constructed near to any potential noise-sensitive 

developments; 
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o Site preparation activities will include clearance of vegetation at the footprint of 

each turbine. These activities will require the stripping of topsoil which will need 

to be stockpiled, backfilled and/or spread on site; 

o Construct foundations – it is expected that the volume of concrete required for 

each turbine foundation will be in the order 300 - 400 m³. Due to the volume of 

concrete that will be required, an on-site batching plant could be required to 

ensure a continuous concreting operation. The source of aggregate is yet 

undefined; 

o Transport of components and equipment to site – all components will be brought 

to site in sections by means of flatbed trucks. Additionally, components of various 

specialized construction and lifting equipment are required on site to erect the 

wind turbines and will need to be transported to site. The typical civil engineering 

construction equipment will need to be brought to the site for the civil works (e.g. 

excavators, trucks, graders, compaction equipment, cement trucks, etc.). The 

components required for the establishment of the overhead power line (including 

towers and cabling) will be transported to site as required; 

o Establishment of laydown and hard standing areas - laydown areas will need to 

be established at each turbine position for the placement of wind turbine 

components. Laydown and storage areas will also be required to be established 

for the civil engineering construction equipment which will be required on site. 

Hard standing areas will need to be established for operation of the crane. 

Cranes of the size required to erect turbines are sensitive to differential 

movement during lifting operations and require a hard standing area; 

o Erect turbines - a crane will be used to lift the tower sections into place and then 

the nacelle will be placed onto the top of the assembled tower. The next step will 

be to assemble or partially assemble the rotor on the ground; it will then be lifted 

to the nacelle and bolted in place. A small crane will likely be needed for the 

assembly of the rotor while the large crane will be needed to put it in place; 

o Construct substation - the underground cables carrying the generated power 

from the individual turbines will join at the substation. The construction of the 

substation would require a site survey; site clearing and leveling and construction 

of access road/s (where required); construction of a substation terrace and 

foundation; assembly, erection and installation of equipment (including 

transformers); connection of conductors to equipment; and rehabilitation of any 

disturbed areas and protection of erosion sensitive areas; 

o Establishment of ancillary infrastructure - A workshop as well as a contractor’s 

equipment camp may be required. The establishment of these facilities/buildings 

will require the clearing of vegetation and leveling of the development site and 

the excavation of foundations prior to construction. A laydown area for building 

materials and equipment associated with these buildings will also be required; 

o Connection of wind turbines to the substation - each wind turbine will be 

connected to the on-site substation via electrical cables, to be lain underground 
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where possible. The installation of these cables will require the excavation of 

trenches of approximately 1 m deep within which they can then be laid. The 

underground cables will be planned to follow the internal access roads, where 

possible; 

o A number of overhead power lines to connect to Eskom’s existing Substation in 

the area;  

o Site rehabilitation - once construction is completed and once all construction 

equipment is removed, the site will be rehabilitated where practical and 

reasonable. 

 

The equipment likely to be required to complete the above tasks will typically include: 

o excavator/graders, bulldozer(s), dump trucks(s), vibratory roller, bucket loader, 

rock breaker(s), drill rig, flatbed truck(s), pile drivers, concrete truck(s), crane(s), 

fork lift(s) and various 4WD and service vehicles.  

 

Octave sound power levels typical for this equipment are presented in Appendix A of the main 

Noise Report.  

 

Material supply: Concrete batching plants and use of Borrow Pits 

 

There exist three options for the supply of the concrete to the development site. These options 

are: 

o The transport of “ready-mix” concrete from the closest centre to the development 

o The transport of aggregate and cement from the closest centre to the 

development, with the establishment of a small concrete batching plant close to 

the activities. This would most likely be a movable plant. 

o The establishment of a small quarrying activity, where aggregate will be mined, 

crushed and screened and used onsite. Cement will still be transported to the 

site, where there will be a small movable concrete batching plant.  

 

While some stone are removed during foundation development, this stone may not be sufficient, 

or of an acceptable quality for the use as concrete aggregate material. Additional aggregate are 

generally required. 

 

For the purpose of the EIA, Option 2 was assumed as being the preferred option. Any required 

aggregate will be sourced from existing commercial borrow pits in the area.  

 

 Blasting 

Blasting may be required as part of the civil works to clear obstacles or to prepare foundations. 

However, blasting will not be considered during the EIA phase for the following reasons: 

o Blasting is highly regulated, and control of blasting to protect human health, 

equipment and infrastructure will ensure that any blasts will use the minimum 
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explosives and will occur in a controlled manner. The breaking of obstacles with 

explosives is also a specialized field and when correct techniques are used, 

causes significantly less noise than using a rock-breaker. 

o People are generally more concerned over ground vibration and air blast levels 

that might cause building damage than the impact of the noise from the blast. 

However, these are normally associated with close proximity mining/quarrying.  

o Blasts are an infrequent occurrence, with a loud but a relative instantaneous 

character. Potentially affected parties generally receive sufficient notice (siren) 

and the knowledge that the duration of the siren noise as well as the blast will be 

over relative fast results in a higher acceptance of the noise. Note that with the 

selection of explosives and blasting methods, noise levels from blasting is 

relatively easy to control. 

 

 Traffic 

A significant source of noise during the construction phase is additional traffic to and from the 

site, as well as traffic on the site. This will include trucks transporting equipment, aggregate and 

cement as well as various components used to develop the wind turbine.  

 

Construction traffic is expected to be generated throughout the entire construction period, 

however, the volume and type of traffic generated will be dependent upon the construction 

activities being conducted, which will vary during the construction period. Noise levels due to 

additional traffic will be estimated using the methods stipulated in SANS 10210:2004 (Calculating 

and predicting road traffic noise). 

 

10.6.2 Potential Noise Sources: Operational Phase 

 

Noise emitted by wind turbines can be associated with two types of noise sources. These are 

aerodynamic sources due to the passage of air over the wind turbine blades and mechanical 

sources that are associated with components of the power train within the turbine, such as the 

gearbox and generator and control equipment for yaw, blade pitch, etc. These sources generally 

have different characteristics and can be considered separately. In addition there are other lesser 

noise sources, such as the substations themselves, traffic (maintenance) as well as power line 

noise. 

 

 Wind Turbine Noise: Aerodynamic sources
5
 

Aerodynamic noise is emitted by a wind turbine blade through a number of sources such as: 

o Self noise due to the interaction of the turbulent boundary layer with the blade 

trailing edge 

                                                 
5
 Renewable Energy Research Laboratory, 2006; ETSU R97: 1996 
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o Noise due to inflow turbulence (turbulence in the wind interacting with the blades) 

o Discrete frequency noise due to trailing edge thickness 

o Discrete frequency noise due to laminar boundary layer instabilities (unstable 

flow close to the surface of the blade) 

o Noise generated by the rotor tips 

 

Noise due to aerodynamic instabilities (mechanisms 3 and 4) can be reduced to insignificant 

levels by careful design. The other mechanisms are an inescapable consequence of the 

aerodynamics of the turbine that produces the power and between them they will make up most, 

if not all, of the aerodynamic noise radiated by the wind turbine. The relative contribution of each 

source will depend upon the detailed design of the turbine and the wind speed and turbulence at 

the time.  

 

The mechanisms responsible for tip noise (mechanism 5) are currently under investigation, but it 

appears that methods for its control through design of the tip shape might be available. Self-noise 

(mechanism 1) is most significant at low wind speeds, whereas noise due to inflow turbulence 

(mechanism 2) becomes the dominant source at the higher wind speeds. Both mechanisms 

increase in strength as the wind speed increases, particularly inflow turbulence. The overall result 

is that at low to moderate wind speeds, the noise from a fixed speed wind turbine increases at a 

rate of 0.5-1.5 dBA /m/s up to a maximum at wind speeds of 7 -12 m/s (noise generated by the 

WTG does not increase significantly at wind speeds above 12 m/s). 

 

Therefore, as the wind speed increases, noises created by the wind turbine also increases. At a 

low wind speed the noise created by the wind turbine is generally (relatively) low, and increases 

to a maximum at a certain wind speed when it either remains constant as illustrated in Figure 59, 

increase very slightly or even drops, all depending on the design of the specific wind turbine 

generator.  
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Figure 59: Noise Curve Vestas V90 – 1.8 MW GridStreamer (figure for illustration purposes only) 

 

Typical noise characteristics can be measured for each type of wind turbine, and 

minimum/average/maximum curves can be compiled. The more accurate the data, the more 

accurate the modelling would be.  

 

The developer highlighted that the exact make and model of wind turbine considered are yet 

unknown, and that the final choice would only be taken once more wind data is available as well 

as the economic conditions at that point. The Nordex H90 2500 wind turbine generator was 

selected for the purpose of this Environmental Noise Impact Assessment. The noise 

characteristics of this wind turbine were sourced from the internet.  

 

Sound power emissions (in octave sound power levels) for this wind turbine are presented in 

Table 30. The propagation model makes use of various frequencies, because these frequencies 

are affected in different ways as it propagates through air, over barriers and over different ground 

conditions. 

 

 Wind Turbine: Mechanical sources
6
 

Mechanical noise is generally perceived within the emitted noise from wind turbines as an audible 

tone(s) that is subjectively more intrusive than a broad band noise of the same sound pressure 

level. Sources for this noise are generally associated with: the gearbox and the tooth mesh 

frequencies of the step up stages; generator noise caused by coil flexure of the generator 

windings that is associated with power regulation and control; generator noise caused by cooling 

                                                 
6
 Renewable Energy Research Laboratory, 2006; ETSU R97: 1996; Audiology Today, 2010; HGC Engineering, 2007 
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fans; and control equipment noise caused by hydraulic compressors for pitch regulation and yaw 

control. 

 

Tones are noises with a narrow sound frequency composition (e.g. the whine of an electrical 

motor).  Annoying tones can be created in numerous ways: machinery with rotating parts such as 

motors, gearboxes, fans and pumps often create tones. An imbalance or repeated impacts may 

cause vibration that, when transmitted through surfaces into the air, can be heard as tones. 

Pulsating flows of liquids or gases can also create tones, which may be caused by combustion 

processes or flow restrictions. The best and most well-known example of a tonal noise is the buzz 

created by a flying mosquito.  

 

Where complaints have been received due to the operation of wind farms, tonal noise from the 

installed wind turbines appears to have increased the annoyance perceived by the complainants 

and indeed has been the primary cause for complaint. 

 

However, tones were normally associated with the older models of turbines. All turbine 

manufacturers have started to ensure that sufficient forethought is given to the design of quieter 

gearboxes and the means by which these vibration transmission paths may be broken. Through 

the use of careful gearbox design and/or the use of anti-vibration techniques, it is possible to 

minimise the transmission of vibration energy into the turbine supporting structure.  

 

The benefits of these design improvements have started to filter through into wind farm 

developments which are using these modified wind turbines. New generation wind turbine 

generators should not emit any clearly distinguishable tones. 

 

 Transformer noises (Substations) 

Also known as magnetostriction, this is when the sheet steel used in the core of the transformer 

tries to change shape when being magnetised. When the magnetism is taken away, the shape 

returns, only to try and deform in a different manner when the polarity is changed.  

 

This deformation is not uniform; consequently it varies all over a sheet. With a transformer core 

being composed of many sheets of steel, these deformations are taking place erratically all over 

each sheet, and each sheet is behaving erratically with respect to its neighbour. The resultant is 

the “hum” frequently associated with transformers. While this may be a soothing sound in small 

home appliances, various complaints are logged in areas where people stay close to these 

transformers. At a voltage frequency of 50 Hz, these “vibrations” takes place 100 times a second, 

resulting in a tonal noise at 100Hz. This is normally not an issue if the substation is further than 

200 meters from a potentially sensitive receptor. 

 

This is a relatively easy noise to mitigate with the use of acoustic shielding and/or placement of 

the transformer equipment and will not be considered further in the EIA study. 
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 Power Line Noise (Corona noise) 

Corona noise is caused by the partial breakdown of the insulation properties of air surrounding 

the conducting wires. It can generate an audible and radio-frequency noise, but generally only 

occurs in humid conditions as provided by fog or rain. A minimum line potential of 70 kV or higher 

is generally required to generate corona noise depending on the electrical design. Corona noise 

does not occur on domestic distribution lines. 

 

Corona noise has two major components: a low frequency tone associated with the frequency of 

the AC supply (100 Hz for 50 Hz source) and broadband noise. The tonal component of the noise 

is related to the point along the electric waveform at which the air begins to conduct. This varies 

with each cycle and consequently the frequency of the emitted tone is subject to great 

fluctuations. Corona noise can be characterised as broadband ‘crackling’ or ‘buzzing’, but 

fortunately it is generally only a feature during fog or rain. 

 

It will not be further investigated, as corona discharges results in: 

o Power losses 

o Audible noises 

o Electromagnetic interference 

o A purple glow  

o Ozone production 

o Insulation damage 

 

As such, Electrical Service Providers (such as Eskom) goes to great lengths to design power 

transmission equipment to minimise the formation of corona discharges. In addition, it is an 

infrequent occurrence with a relative short duration compared to other operational noises. At the 

relative low voltages proposed for this project Corona noises would not be an issue. 

 

 Low Frequency Noise
7
 

o Background  

Low frequency sound is the term used to describe sound energy in the region below ~200Hz. The 

rumble of thunder and the throb of a diesel engine are both examples of sounds with most of their 

energy in this low frequency range. Infrasound is often used to describe sound energy in the 

region below 20Hz.  

 

Almost all noise in the environment has components in this region although they are of such a low 

level that they are not significant (wind, ocean, thunder). 

 

o The generation of Low Frequency Sounds 

                                                 
7
 Renewable Energy Research Laboratory, 2006; DELTA, 2008; DEFRA, 2003; HGC Engineering, 2006; Whitford, Jacques, 2008; Noise-con, 2008; Minnesota 

DoH, 2009; Kamperman, 2008, Van den Berg, 2004 
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Due to the low rotational rates of the blades of a WTG as well as the size of these blades, 

significant acoustic energy is radiated by large wind turbines in the infrasonic range. It should be 

noted that a number of studies highlighted that these sounds are below the threshold of 

perception (BWEA, 2005). 

 

o Detection of Low Frequency Sounds 

The levels of infrasound radiated by the largest wind turbines are very low in comparison to other 

sources of acoustic energy in this frequency range such as sonic booms, shock waves from 

explosions, etc. The danger of hearing damage from wind turbine low-frequency emissions is 

remote to non-existent. However, sounds in a frequency range less than 100Hz can, under the 

right circumstances, be responsible for annoying nearby residents. However, except very near 

the source, most people outside cannot detect the presence of low-frequency noise from a wind 

turbine. It should be noted that there are people who are more sensitive to low frequency sounds. 

 

o Measurement, Isolation and Assessment of Low Frequency Sounds 

There remains significant debate regarding the noise from WTGs, public response to that noise, 

as well as the presence or not of low frequency sound and how it affects people. While low 

frequency sounds can be measured, it is far more difficult to isolate low frequency sounds due to 

the numerous sources that generate these sounds.  

 

Unfortunately, there isn’t a standardised test, nor an assessment procedure available for the 

assessment of low frequency sounds, neither is there an accepted methodology on how low 

frequency sounds can be modelled or predicted. This is because low frequency sound can travel 

large distances, and are present all around us, with a significant component generated by nature 

itself (ocean, wind, etc.).  

 

SANS 10103 proposes a method to identify whether low frequency noise could be an issue. It 

proposes that if the difference between the A-frequency weighted and the C-frequency weighted 

equivalent continuous (LAeq >> LCeq) sound pressure levels is greater than 10 dB, a predominant 

low frequency component may be present. However, at all cases existing acoustic energy in low 

frequencies associated with wind must be considered. 

 

o Summary: Low Frequency Noise
8
 

Low frequency noise is always present around us as it is produced by both man and nature. 

While problems have been associated with older downwind wind turbines in the 1980s, this has 

been considered by the wind industry and modern upwind turbines do not suffer from the same 

problems.  

 

Amplitude modulation
9
 

                                                 
8
 BWEA, 2005 
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Although very rare, there is one other characteristic of wind turbine sound that increases the 

sleep disturbance potential above that of other long-term noise sources. The amplitude 

modulation of the sound emissions from the wind turbines creates a repetitive rise and fall in 

sound levels synchronised to the blade rotation speed, sometimes referred to as a “swish” or 

“thump”.  

 

Pederson (2003) highlighted a weak correlation between sound pressure level and noise 

annoyance caused by wind turbines. Residents complaining about wind turbines noise perceived 

more sound characteristics than noise levels. People were able to distinguish between 

background ambient sounds and the sounds that the blades made. The noise produced by the 

blades lead to most complaints. Most of the annoyance was experienced between 16:00 and 

midnight. This could be an issue as noise propagation modelling would be reporting an 

equivalent, or “average” sound pressure level, a parameter that ignores the “character” of the 

sound.  

 

Unfortunately, the mechanism of amplitude modulated noises is not known although various 

possible reasons have been put forward. Although the prevalence of complaints about amplitude 

modulation is relatively small, it is not clear whether this is because it does not occur often 

enough or whether it is because housing is not in the right place to observe it. Furthermore, the 

fact that the mechanism is unknown means that it is not possible to predict when or whether it will 

occur. 

 

Even though there are thousands of wind turbine generators in the world, amplitude modulation is 

one subject receiving the least complaints and due to this very few complaints, little research 

went into this subject. It is included in this report to highlight all potential risks, albeit extremely 

low risks such as this (low significance due to very low probability). 

 

10.6.3 Results and Impact Assessment: Construction Phase Impact 

 

Construction activities are highly dependent on the final operational layout. A number of different 

activities might take place close to a potentially sensitive receptor, each with a specific potential 

impact. 

 

 Description of Construction Activities Modelled 

The following construction activities are assumed to take place simultaneously:  

 

o General work at the workshop area. This would be activities such as equipment 

maintenance, off-loading and material handling. All vehicles will travel to this site 

                                                                                                                                                  
9 Renewable Energy Research Laboratory, 2006; Audiology Today, 2010; HGC Engineering, 2007; Whitford, 2008; Noise-con, 2008; DEFRA, 2007; Bowdler, 

2008 
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where most equipment and material will be off-loaded (general noise, crane). 

Material, such as aggregate and building sand, will be taken directly to the 

construction area (foundation establishment). Activities will be taking place for 16 

hours during the 16 hour day time period. 

o Surface preparation prior to civil work. This could be the removal of topsoil and 

levelling with compaction, or the preparation of an access road 

(bulldozer/grader). Activities will be taking place for 8 hours during the 16 hour 

day time period.  

o Preparation of foundation area (sub-surface removal until secure base is reached 

– excavator, compaction, and general noise). Activities will be taking place for 10 

hours during the 16 hour day time period. 

o Pouring and compaction of foundation concrete (general noise, electric 

generator/compressor, concrete vibration, mobile concrete plant, TLB). As 

foundations must be poured in one go, the activity is projected to take place over 

the full 16 hour day time period. 

o Erecting of the wind turbine generator (general noise, electric 

generator/compressor and a crane). Activities will be taking place for 16 hours 

during the 16 hour day time period. 

o Traffic on the site (trucks transporting material, aggregate/concrete, work crews) 

moving from the workshop/store area to the various activity sites. All vehicles to 

travel at less than 60 km/h, with a maximum of five (5) trucks and vehicles per 

hour to be modelled travelling to the areas where work is taking place (red line). 

 

There will be a number of smaller equipment, but the addition of the general noise source (at 

each point) covers most of these noise sources. It has been modelled that all equipment would be 

operating under full load (generate the most noise) and that atmospheric conditions would be 

ideal for sound propagation.  

 

Even though construction activities are projected to take place only during day time, it might be 

required at times that construction activities take place during the night (particularly for a large 

project). Below is a list (and reasons) of construction activities that might occur during night time: 

 

o Concrete pouring: Large portions of concrete do require pouring and vibrating to 

be completed once started, and work is sometimes required until the early hours 

of the morning to ensure a well-established concrete foundation. However the 

work force working at night for this work will be considerably smaller than during 

the day. 

o Working late due to time constraints: Weather plays an important role in time 

management in construction. A spell of bad weather can cause a construction 

project to fall behind its completion date. Therefore it is hard to judge beforehand 

if a construction team would be required to work late at night. 
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Due to the dependence on the operational layout, it was selected to model the impact of the 

noisiest activity (laying of foundation totalling 113.6 dBA cumulative noise impact) at all noise-

sensitive developments (Table 28) as well as mapping this modelled construction activity over 

distance. Noise created due to linear activities (roads) were also evaluated and plotted against 

distance as illustrated in Figure 61. 

 

The various sound power levels of the equipment used (in the octave bands) can be found in 

Appendix A of the main Noise Report. 

 

 Results: Construction Phase 

The scenario as defined above was modelled with the output presented in Figure 60 and Figure 

61. Modelled noise levels are defined for the layout in Table 28 with the impact tables presented 

in Table 29. 

 

Only the calculated day time ambient noise levels are presented, as construction activities that 

might impact on sensitive receptors should be limited to the 06:00 – 22:00 time period. The worst 

case scenario is presented with all the activities taking place simultaneously during wind-still 

conditions, in good sound propagation conditions (20
o
C and 80% humidity). 

 

 

Figure 60: Construction noise: Projected Construction Noise Levels as distances increase 

between NSDs and locations where construction can take place 
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Figure 61: Construction noise: Projected Road Traffic Noise Levels as distances increase 

between a conceptual NSD and access roads (5 LDV and 5x Trucks per hour travelling at 50 

km/hr on a gravel road) 

 

From the preceding figures it can be observed the noise levels due to construction activities as 

well as increased traffic due to construction activities would be insignificant (access roads further 

than 20 meters from dwellings). While the increases in noise levels at NSD01 might be high, it is 

still far less than the proposed rating level and taking place during a time (during the day) when 

significant other ambient sounds exist. 

 

Table 28: Construction: Defining noise impact on Receptors (dBA)  

Recepto

r 

Estimate

d 

Daytime 

Ambient 

Sound 

Level 

Day 

Ambien

t 

Noise 

Level
10

 

Above 

daytim

e rating 

level 

Change 

From 

ambien

t sound 

level 

Defining Significance of Noise Impact 

Magnitud

e 

Duratio

n 

Exten

t 

Probabilit

y 

Significanc

e  

NSD01 28 42.6 0.0 14.6 10 1 2 1 13 

NSD02 28 31.1 0.0 3.1 4 1 2 1 7 

 

Impact Assessment: Construction Phase 

The impact assessment for the various construction activities that may impact on the surrounding 

environment is presented in the Table 29. 

 

                                                 
10

 Ambient sound level was calculated using the SANS methods discussed in this report. 
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Table 29: Impact Assessment: Construction Activities without Mitigation 

Nature:    
Numerous simultaneous construction activities that could impact 

on NSDs. 

Acceptable Rating Level 

Rural district with little road traffic: 45 dBA outside during day  

(refer section 5 of the main Noise report) 

Use of LReq,d of 45 dBA for rural areas. 

Extent (LAeq > LReq,d) 
Local – Noise impact does not extend further than 1,000 meters 

from activity (2). 

Duration 

Temporary – Noisy activities in the vicinity of the receptors 

would last only a fraction of the construction period (few 

months) (1). 

Magnitude 

See Table 28 

Ambient noise levels > Zone Sound Level  

Change in ambient sound levels > 7dBA (NSD01) 

High (10) 

Probability 

The construction noises will significantly change the existing 

ambient sound levels in the area, especially at NSD01, yet the 

projected noise levels are still less than the rating level. It is 

highly likely that the noise levels will be less than typical 

ambient sound levels associated with a farm dwelling. This is 

because the noises created by normal daily activities would 

mask all construction related noises.  

Improbable (1). 

Significance Low (7 - 13). 

Status  Negative. 

Reversibility High. 

Irreplaceable loss of 

resources? 
Not relevant. 

Comments - 

Can impacts be mitigated? Yes, though mitigation not required. 

Mitigation:  Presented in the mitigation section below 

Cumulative impacts:  

This impact is cumulative with existing ambient background 

noises as well as other noisy activities conducted in the same 

area. 

Residual Impacts:  
This impact will only disappear once construction activities 

cease.  
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10.6.4 Results and Impact Assessment: Operational Phase Impact 

 

The Mitigation Options, Environmental Management Plan, Conclusions and Recommendations 

consider the output from this section. 

 

Description of Operational Activities Modelled 

The developer indicated that the make and model for the wind turbine was not yet finalised, and 

the Nordex H90 2500HS wind turbine was selected to illustrate, identify and model potential noise 

impacts. The octave sound power levels of this wind turbine are presented in Table 30.  

 

Table 30: Octave Sound Power Emission Levels used for modelling  

Wind 

Speed 

at 10 m 

(m/s) 

63 

(dBA) 

125 

(dBA) 

250 

(dBA) 

500 

(dBA) 

1000 

(dBA) 

2000 

(dBA) 

4000 

(dBA) 

LWA 

(dBA) 

3
*
 80.2 84.3 88.7 89.1 87.6 86.5 82.5 95.0 

4
*
 84.2 88.3 92.7 93.1 91.6 90.5 86.5 99.0 

5
*
 87.7 91.8 96.2 96.6 95.1 94.0 90.0 102.5 

6
*
 90.7 94.8 99.2 99.6 98.1 97.0 93.0 105.5 

7
*
 91.7 95.8 100.2 100.6 99.1 98.0 94.0 106.5 

8* 92.2 96.3 100.7 101.1 99.6 98.5 94.5 107.0 

9* 92.2 96.3 100.7 101.1 99.6 98.5 94.5 107.0 

* Source: NX_TR_0888_EN, 2007-09-11 

 

Potential impacts due to low frequency sounds will also be considered. For this purpose the 

sound power level at both the 16 and 31.5 Hz frequency band will also be estimated and used to 

calculate the C-Weighted Noise Levels. However, as previously highlighted, as wind speeds 

increase, wind induced noise levels also increases, and the associated ambient sound levels due 

to wind will be considered at all times. 

 

It should be noted that SANS 10357:2004 does not provide methods to estimate sound 

propagation below 63 Hz. While this assessment does calculate the sound power levels at lower 

frequency bands (to allow the calculation of the C-weighted Sound Power Levels to estimate the 

potential/probability for low frequency noises), the reader should realise that this is for information 

purposes only. In terms of accuracy, the sound power level at these frequency bands is estimated 

at ±5-15 dBA (due to the unknown adjustment factor for meteorological effects at the 16 and 

31.5Hz octave band frequencies), as well as the lack of 16 and 31.5 Hz octave sound power 

levels of the selected wind turbine.  
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Figure 62:Loeriesfontein illustrating the Layout of Phase 2 

 

Results: Operational Phase 

Projected Noise Levels in the area due to the operation of the Wind Energy Facility at a 5 m/s 

wind is defined in Table 31. 

 

Table 31: Sound Pressure Levels and change in ambient sound levels at relevant NSDs for a 5 

m/s wind with the Nordex H90 2500HS WTG 

NSD 

Estimated 

ambient 

sound 

levels, 

LAeq 

(dBA) 

 

Modelled 

Noise 

Levels due 

Wind 

Turbines, 

Concave 

Model 

(dBA) 

Modelled 

Noise 

Levels 

due Wind 

Turbines, 

ISO 

Model 

(dBA) 

Estimated 

Change 

in 

Ambient 

Sound 

Levels, 

ISO 

Model 

(dB) 

M
a
g
n

itu
d
e

 

D
u
ra

tio
n

 

E
x
te

n
t 

P
ro

b
a

b
ility

 

Significance 

of noise 

Impact  

(see section 

5 of the main 

Noise report) 

NSD01 37.3 39.1 43.3 7.1 8 4 2 4 56 

NSD02 37.3 30.8 32.3 1.2 2 4 2 1 8 
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10.6.5 Impact Assessment: Operational Phase without mitigation 

 

This Environmental Noise Impact Assessment focuses on the impacts on the surrounding sound 

environment during times when a quiet environment is highly desirable. Noise limits are therefore 

appropriate for the most noise-sensitive activity, such as sleeping, or areas used for relaxation or 

other activities (places of worship, school, etc).  

 

Appropriate Zone Sound Levels are therefore important, yet it has been shown that the SANS 

recommended (fixed) Night Rating Level (LReq,N = 35dBA) might be inappropriate due to the 

increased ambient sounds relating to wind action, especially when the wind speeds increase to 

above 5 m/s.  

 

A more appropriate method to determine the potential impact would be to make use of the 

projected noise levels due to the operation of the WEF, available international standards as well 

as the likely ambient sound levels due to wind induced noises. In all cases the output of both the 

Concawe and ISO model will be considered. 

 

Figure 63 illustrates the projected noise impact at different wind speeds as reported by the ISO 

model. 

 

Because there are a number of wind turbines around NSD01 the ISO model might be 

overestimating the potential noise impact due to the circular propagation of this model. 

 

Being a downwind model, the ISO model considers that the wind is blowing from the noise source 

(the wind turbine) to the potential noise sensitive receptor at all instances. As can be seen from 

Table 32 the noise impact from the various wind turbines individually is far less than even the 

SANS rating level, yet, the total cumulative effect results in a noise level exceeding the proposed 

rating level.  
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Figure 63: Projected noise levels at NSDs due to the operation of the at different wind speeds – 

ISO model output 

 

 

Figure 64: Projected noise levels at NSDs due to the operation of the at different wind speeds – 

Concawe model output (northern wind) 
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Figure 65: Projected noise levels at NSDs due to the operation of the at different wind speeds – 

Concawe model output (southern wind) 

 

Table 32: Noise contribution of selected wind turbines around NSD01 

WTG No 

(Phase – Turbine No) 

Distance from NSD 

(meter) 

Individual Noise Level  

(dBA) 

1 - 2 1044 30.5 

1 - 3 958 31.4 

1 - 4 589 36.4 

2 - 133 1150 29.4 

2 - 134 1027 30.6 

2 - 135 1005 30.9 

2 - 144 768 33.7 

 

With the current layout using the Nordex H90 2500HS wind turbine and model parameters as 

outlined, the following can be concluded: 

o Excluding NSD01, the operation of the WEF will not have any noise impact on 

any other identified potential noise-sensitive development  

o Output from the ISO model indicates that noise levels from the WEF could 

exceed the estimated ambient sound levels at wind speeds exceeding 3 m/s (as 

well as the SANS Guideline) as well as noise limits as used in Canada (MoE) at 

wind speeds higher than 4 m/s at NSD01  
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o Output from the Concawe model indicates that noise levels from the WEF could 

exceed the estimated ambient sound levels at wind speeds between 4 and 6.5 

m/s, as well as the noise limits as used in Canada (MoE) at wind speeds higher 

than 5.5 and 7 m/s at NSD01 (for a northern wind) 

o Considering LAeq measurements in similar surroundings away from any 

anthropogenic activities, ambient sound levels of between 40 – 45 dBA could be 

expected with a 5 m/s wind. Noise levels as predicted by the ISO model exceed 

the lower, but not the higher ambient sound levels 

o Confidence levels in the calculation procedure and projected noise levels is high, 

and considering the output of both the Concave and ISO models the probability 

can be estimated as defined in Table 31 

o Due to the lack of a specific wind turbine make and model, the use of a large 

wind turbine such as the Nordex H90 2500HS might project noise levels higher 

than it may be. However, as the make and model is unknown a worst case 

scenario is assumed. 

o Output from the ISO model indicates that the operation of the WEF could change 

the ambient sound levels with more than 7 dB. This is a significant change in 

ambient sound levels, and defined as a disturbing sound level in terms of the 

National Noise Control Regulations if it happens.  

 

Table 31 defines LAeq(Concawe), LAeq(ISO) and estimated ΔLAeq,n at the various potentially sensitive 

receptors for the 5m/s wind as calculated using both the ISO and Concave models with Table 33 

summarising the findings and impact assessment. 

 

Table 33: Impact Assessment: Operational phase without mitigation 

Nature: 
Numerous turbines operating simultaneously during a period 

when a quiet environment is desirable. 

Acceptable Rating Level 

Rural district with little road traffic. Refer to refer to section 5 of 

the main Noise report for the proposed Night Rating Level that 

varies with wind speed. 

Extent  

(ΔLAeq,n>7dBA) 

LAeq,n > LReq,n 

Local – Noise Impact will not extend further than 1,000 meters 

from the activity (2). 

Duration Long – Facility will operate for a number of years (4) 

Magnitude 
Refer Table 31 

Low (2 – NSD02) to Medium-high (8 – NSD01)  

Probability Improbable (1 – NSD02) – Highly-likely (4 – NSD01) 

Significance 8 (Low) for NSD02 using the Nordex H90 2500HS WTG. 

Significance 56 (Medium) for NSD01 using the Nordex H90 2500HS WTG. 

Status  Negative. 

Reversibility High. 

Irreplaceable loss of Not relevant. 
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resources? 

Comments - 

Can impacts be mitigated? Yes. 

Mitigation:  Presented in mitigation section below 

Cumulative impacts:  
This impact is cumulative with existing ambient background 

sounds and other noise in the area. 

Residual Impacts:  
This impact will only disappear once the operation of the facility 

stops, or the sensitive receptor no longer exists.  

 

10.7 Visual Impact Assessment  

 

10.7.1 Visual Receptors 

 

A sensitive receptor is defined as a receptor which would potentially be adversely impacted by 

the proposed development. This takes into account a subjective factor on behalf of the viewer – 

i.e. whether the viewer would consider the impact as a negative impact. An adverse impact is 

often associated with the alteration of the visual character of the area in terms of the intrusion of a 

new development into a ‘view’, which may affect the ‘sense of place’. Thus receptors of visual 

impacts in areas / landscapes where the current visual character of the environment is part of the 

appeal of an area, and thus has a socio-economic importance, are likely to be considered 

sensitive receptors. 

 

A distinction must be made between receptor locations and sensitive receptor locations – 

receptor locations are typically locations from where the proposed wind may be in view, but from 

where the receptor may not necessarily be adversely affected by any visual intrusion associated 

with the facility. Receptor locations include locations of commercial activities and certain 

movement corridors, such as roads that are not tourism routes. Sensitive receptor locations 

typically include locations of human habitation and tourism activities which are likely to be 

adversely impacted by a proposed project. 

 

During the EIA Phase, it was confirmed that relatively few potentially sensitive visual receptors 

are present within the study area. This is mainly due to the limited human settlement within the 

immediate vicinity of the site (Figure 66). 
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Figure 66: Visual receptors potentially sensitive to the wind farm 

 

Wind Farm facilities will diminish exponentially over distance. As such, the development will be 

more visible to receptors located within a short distance and these receptors will experience a 

higher adverse visual impact than those located at a moderate or long distance from the 

proposed development. The distance of the potentially sensitive receptors from the development 

area will need to be considered when rating the visual impact of the development on these 

receptors. 

 

Based on the extensive height and scale of the wind turbines and the fact that visual exposure 

diminishes exponentially over distance, the radii chosen to assign the distance bands for the wind 

farm are as follows: 

0 – 2km (Short distance) 

>2km – 5km (Moderate distance) 

>5km – 10km (Long distance) 

 

 Sensitive Receptor Locations 

 

Very few scattered farmsteads / homesteads were identified within the study area (both in the 

surrounding area and on the proposed development site), which are used to house the local 

farmers as well as their farm workers. These dwellings are the only receptors, which may be 

potentially visually sensitive to the proposed development. They are regarded as receptor 
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locations, as the proposed development will be visible to people residing in these dwellings. 

Although the visual impact of the development will be permanent, these receptors are not 

expected to be highly sensitive to this visual impact as the farms are mostly used for sheep 

farming activities and therefore the people residing on them do not rely on the scenic quality of 

the area to produce revenue. The degree of visual impact experienced will vary from one 

inhabitant to another, as it is largely based on the viewer’s perception. Factors influencing the 

degree of visual impact experienced by the viewer include the following: 

 

Value placed by the viewer on the natural scenic characteristics of the area. 

The viewer’s sentiments toward the proposed structures. These may be positive (a symbol of 

progression toward a less polluted future) or negative (foreign objects degrading the natural 

landscape). 

Degree to which the viewer will accept a change in the typical Karoo character of the surrounding 

area. 

 

Table 34 below provide details of the potentially sensitive visual receptors that were identified for 

the wind farm during the field investigation.  

 
Table 34: Visual receptors potentially sensitive to the proposed wind farm 

Name Current Use 

Distance from the 

proposed site 

Dwelling on Bitterputs Farm Holiday / weekend home Long distance 

Main dwelling on Kareedoorn 

Pan Farm 

Residential dwelling Within proposed site 

Old farmhouse on Kareedoorn 

Pan Farm 

Storeroom (will house farm worker in 

the near future) 

Within proposed site 

Dwelling on Sous Farm Farm workers dwelling Moderate distance 

Dwelling on Narosies Farm Residential dwelling Long distance 

Dwellings in Klein Rooiberg Residential and farm workers dwellings Long distance 

 

During the fieldwork, each potentially sensitive receptor location was visited in order to capture 

photos to be used for the visual modelling and investigate the visual environment immediately 

surrounding each receptor location. The survey involved, assessing the views towards the 

development site from each receptor location, in order to identify any screening factors which 

may conceal the development, as well as any anthropogenic features which may alter the natural 

character of views towards the development site. 

 

The results of the field investigation at each receptor location are outlined in Table 35 below. 

 
Table 35: Field survey undertaken at each potentially sensitive receptor location 

Receptor Screening factors 

Visual character of views toward 

the development site 

Dwelling on No screening factors present. The Views toward the site from the main 
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Receptor Screening factors 

Visual character of views toward 

the development site 

Bitterputs Farm 

(Figure 67) 

location of the house on higher 

ground will prevent the exotic trees 

from screening the study area. 

veranda overlook a dry saltpan and 

have a natural scenic quality. 

Anthropogenic influences are limited 

to exotic trees and the farm boundary 

fence. 

Main dwelling 

on Kareedoorn 

Pan Farm 

(Figure 68) 

Small exotic trees provide limited 

visual screening. 

Several anthropogenic features will 

impact views from the main farm 

house in an easterly direction. These 

include; power lines, the railway line, 

windmills, a tall communication 

tower, exotic trees, a Transnet 

substation and hostel buildings. 

Views toward the development site in 

a northerly direction remain natural - 

only small exotic trees and the 

boundary fence are in view. 

 

 
Figure 67: Photomontage showing the view toward the development site from the main 
veranda of the dwelling on Bitterputs Farm 
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Figure 68: Photomontage showing views toward the development site from just outside 
the main dwelling on Kareedoorn Pan Farm 
 

Table 4: Field survey undertaken at each potentially sensitive receptor location (continued) 

Receptor Screening factors 

Visual character of views toward 

the development site 

Old farmhouse 

on Kareedoorn 

Pan Farm 

(Figure 69) 

No screening factors present. Views toward the site are largely 

undisturbed and natural. The only 

unnatural features in view include; 

the old kraal, a monopole line, farm 

boundary fences and the 

communication tower in the distance. 

The visual character is typical of the 

Karoo farmland. 

Dwelling on 

Sous Farm 

(Figure 70) 

Screening factors are limited the 

slightly undulating ground. 

Several power lines, the railway line 

and Helios Substation will impact 

views in a southern and north-

eastern direction. The visual 

character of views toward the site are 

largely vacant and natural as only 

one power line is in view. 

Dwelling on 

Narosies Farm 

(Figure 71) 

Isolated hills to the south of the 

proposed site may provide partial 

screening. Some tall trees and 

shrubs in the vicinity of the dwelling 

may block out parts of the site from 

the farmhouse. 

Views toward the site retain a natural 

visual character as the farm 

boundary fence is the only unnatural 

feature in view. 
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Figure 69: Photomontage showing views toward the development site from near the old 
farmhouse on Kareedoorn Pan Farm 
 

 
Figure 70: Photomontage showing views toward the development site from near the 
dwelling on Sous Farm 
 

 
Figure 71: Photomontage showing views toward the development site from near the 
dwelling on Narosies Farm 
 
Table 4: Field survey undertaken at each potentially sensitive receptor location (continued) 

Receptor Screening factors 

Visual character of views toward 

the development site 

Dwellings in 

Klein Rooiberg 

(Figure 72) 

The undulating topography and 

numerous exotic trees will partially / 

completely shield the development 

Several farmsteads are located at 

Klein Rooiberg. Infrastructure 

associated with these dwellings may 
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Receptor Screening factors 

Visual character of views toward 

the development site 

site from the dwellings (Figure 73). 

Only dwellings located on the higher 

ground to the north may have partial 

views of the development site. 

alter the natural views toward the 

site. Androgenic features include; 

extensive exotic trees and shrubs, 

boundary fences, dwellings and 

storerooms, water tanks and 

reservoirs, distant power lines and 

wind mills. Views to the south-east 

(opposite direction of the site) are 

typically scenic due to the 

mountainous terrain (Figure 74). 

 

 
Figure 72: Photomontage showing views toward the development site from a dwelling 
located on higher ground in the northern parts of Klein Rooiberg 
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Figure 73: Numerous exotic trees and shrubs will screen views toward 
the proposed development site from several dwellings in Klein 
Rooiberg (particularly in the lower lying areas) 
 

 
Figure 74: Typically scenic south-eastern views from dwellings in Klein 
Rooiberg  
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 Receptor Roads 

There are no main or arterial roads in close enough proximity to the proposed development to be 

visually impacted by it, although a district road, that connects the town of Loeriesfontein with 

Granaatboskolk to the north, bisects the site. This road is used mainly as an access road for local 

farmers, as well as for people working on the gypsum mine to the north and on the railway. The 

road is thus, expected to carry a fair amount of traffic, but this traffic is mainly for local access and 

business purposes, rather than for tourism purposes. This factor is potentially important in a 

visual impact context as tourist routes are typically the most sensitive roads from a visual impact 

perspective. As such, there are no visually sensitive roads within the study area. 

 

10.7.2 Impact Assessment 

 Generic Visual Impacts of a Wind Farm  

 

In this section, the generic visual issues / impacts related to the establishment of a wind farm  as 

proposed are discussed. It is important to note that, no wind farms have been developed in South 

Africa, although within a few years wind facilities approved recently in the late part of 2011 should 

be constructed in this country. The development and associated environmental assessment of 

wind farms in South Africa is relatively new, and thus it is valuable to draw on international 

experience. Thus this section of the report draws on international literature and web material (of 

which there is significant material available) to describe the generic impacts associated with wind 

farms. 

 

o Wind Farm 

A single wind turbine is a massive object and as such is highly visible. The standard turbine 

height is extremely large, with the hub height (from ground level to the base of the rotors) being 

between 80 and 120m (equivalent to a building of between 27 and 40 storeys). The rotor blades 

would extend even higher, these being between 45 and 60m in length (equivalent to an extra 15 

to 20 storeys when the rotor is in a vertical orientation). The height of the turbine would result in it 

being typically visible for a large radius. A wind farm consists of a series of turbines spaced apart 

in groups around the site, making the facility highly visible. The visual prominence of the facility 

will be exacerbated within natural settings, in areas of flat terrain or if located on a ridge top. Even 

dense stands of wooded vegetation is likely to only offer partial visual screening, as the wind 

turbines are of such a height that they will rise above even mature large trees. 

 

o Associated infrastructure 

The infrastructure associated with the proposed wind farm will include the following: 

 

i. A substation and associated transformers to supply electricity the Eskom 

grid; 

ii. 132kV overhead power lines to connect the substation to the Eskom grid; 
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iii. Underground (where possible) cabling to connect the wind turbines to 

each other; 

iv. Gravel access roads; 

v. A temporary lay down area during construction; 

vi. Single storey administration and warehouse buildings; 

vii. Borrow pits; 

viii. Fencing; and  

ix. A temporary wind measuring mast (70m high). 

 

The new substation (approximately 90m x 120m) and overhead power lines by their nature are 

large objects and will typically be visible for great distances. Power lines consist of a series of tall 

towers thus making them highly visible. Like wind turbines, power lines and substations are not 

features of the natural environment, but are representative of human (anthropogenic) alteration. 

Thus when placed in largely natural landscapes, they will be perceived to be highly incongruous 

in this setting. Conversely, the presence of other anthropogenic objects associated with the built 

environment, especially other power lines or substations, may result in the visual environment 

being considered to be ‘degraded’ and thus the introduction of a new power line into this setting 

may be less of a visual impact than if there was no existing built infrastructure visible. 

 

Other associated infrastructure may also be associated with visual impacts. The turbines are 

inter-connected with a series of cables, which are likely to be buried, but which also may take the 

form of above-ground power lines. These cables may become a visual intrusion if placed in areas 

of the site that are visible to the surrounding areas, especially those areas that are located on the 

low ridges and associated sloping ground. A trench dug for the cable (both during construction 

and post-construction once the trench has become back-filled) may become prominent if it 

creates a linear feature that contrasts with the surrounding vegetation that is typically low shrubs 

and small trees on the ridges. A similar principle exists with respect to any access roads 

constructed in these parts of the site. Roads are likely to be wider than cable trenches and thus 

could be even more greatly visible than the cable servitude. The site is however relatively flat and 

significant earthworks are unlikely to be required for constructing the roads, such as cutting of a 

‘terrace’ into a steep side slope that would increase the visibility and contrast of the road against 

the surrounding vegetation.  

 

Lastly buildings placed in prominent positions such as on ridge tops may also break the natural 

skyline, drawing the attention of the viewer. 

 

The visual impact of the other associated infrastructure is not regarded to be a significant factor 

when compared to the visual impact associated with wind turbines; however it will magnify the 

visual prominence of the development within flat sites in natural settings where there is limited tall 

wooded vegetation present to conceal the impact.  

 

o Shadow flicker 
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Shadow flicker is an effect which is caused when shadows repeatedly pass over the same point. 

It can be caused by wind turbines when the sun passes behind the hub of a wind turbine and 

casts a shadow that continually passes over the same point as the blade of the wind turbine 

rotates (http://www.ecotricity.co.uk).  

 

The effect of shadow flicker is only likely to be experienced by people situated directly within the 

shadow cast by the blade of the wind turbine. As such, shadow flicker is only expected to have an 

impact on and cause health risks to people residing within houses that are located at a specific 

orientation and within close proximity to a wind turbine (less than 500m), particularly in areas 

where there is little screening present. Shadow flicker may also be experienced by and impact on 

motorist if a wind turbine is located in close proximity to an existing road. The impact of shadow 

flicker can be effectively mitigated by choosing the correct site and layout for the wind turbines, 

taking the orientation of the turbines relative to the nearby houses and the latitude of the site into 

consideration. Tall structures and trees will also obstruct shadows and prevent the effect of 

shadow flicker from impacting on surrounding residents (http://www.ecotricity.co.uk). 

 

o Motion-based visual intrusion 

An important component of the visual impact associated with wind turbines is the movement of 

the rotors. Labelled as motion-based visual intrusion, this refers to the inclination of the viewer to 

focus on discordant, moving features when scanning the landscape. Evidence from surveys of 

public attitudes towards wind farms suggest that the viewing of moving blades is not necessarily 

viewed more negatively than views / visualisations of static blades (Bishop and Miller, 2006). The 

authors of the study suggest two possible reasons for this; firstly when the turbines are moving 

they are seen as being ‘at work’, doing good, producing energy, conversely when they are 

stationary they are an intrusion with no evident purpose. More interestingly, the second theory 

that explains this perception is related to the intrinsic value of wind in a certain area and how 

turbines may be an expression or extension of an otherwise ‘invisible’ presence.  

 

Famous winds across the world include the Mistral of the Camargue in France, the Föhn in the 

Alps, or the Bise in the Lavaux region of Switzerland. The wind, in these cases, is an intrinsic 

component of the landscapes, being expressed in the shape of trees or drifts of sands, but being 

otherwise invisible. The authors of the study argue that wind turbines in these environments give 

expression, when moving, to this quintessential landscape element. In a South African context, 

this phenomenon may well come to be experienced if wind farms are developed in areas where 

typical winds, like berg winds, or the south-easter in the Cape are an intrinsic part of the 

environment. In this way, it may even be possible that wind farms will, through time form part of 

the cultural landscape of an area, and become a representation of the opportunities presented by 

the natural environment 

 

o Experiencing visual impacts 

The perception of the viewer/receptor toward an impact is highly subjective and involves ‘value 

judgements’ on behalf of the receptor. It should be considered as certain receptors may not 
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consider the development of a wind farm to be a negative visual impact. A study of perceived 

visual impacts of wind farms in rural areas in the USA has demonstrated this phenomenon; they 

have argued that visual perceptions in the study area were based upon judgements of symbolic 

as well as rational aspects of a specific wind farm (e.g. its size, colour, shape, etc.). The 

assessment concluded that a person’s evaluation of visual impact was based upon a combination 

of perceptions or judgements, which related to the abstract sculptural nature of turbines, their 

perceived intrusiveness in that specific context and, finally, the degree to which turbines 

symbolised ‘higher’ concepts. These could be both positive and negative, such as the degree to 

which turbines are associated with wider environmental concerns such as climate change 

(Thayer and Hansen, 1988, as referenced in Devine-Wright,2005). Some views have expressed 

the graceful nature of wind farms or the beauty associated with the turbines (Devine-Wright, 

2005). 

 

If a development is associated with employment creation, social upliftment and the general 

growth and progression of an area, it may not be associated with any negative visual impacts and 

even have positive connotations. It should be noted that the proposed renewable energy facility 

may be considered to be an environmentally sustainable option of generating electricity, and this 

may positively alter the viewer’s perceived experience of the visual impact, as the facility may be 

viewed as a symbol of progress toward a ‘greener’ future. 

 

The wind developments are likely to be perceived as a visual impact in areas that have a natural 

scenic quality and where tourism activities based upon the enjoyment of, or exposure to, the 

scenic or aesthetic character of the area are practiced. Residents and visitors to these areas may 

regard the wind turbines to be unwelcome intrusions, which degrades the natural character and 

scenic beauty of the area, and which would potentially even compromise the practising of tourism 

activities in the area.  

 

Wind turbines are not a feature of the natural environment, but are rather a representation of 

human (anthropogenic) alteration. Thus when placed in a largely natural landscape, a wind farm 

could be perceived to be highly incongruous in the context of the setting. The height and grouping 

together of turbines would exacerbate this incongruity with the natural landscape, as the turbines 

would tend to impinge on views within the landscape. Internationally, studies have demonstrated 

that there is a direct correlation between the number of turbines and the degree of objection to a 

wind farm, with potential opposition to a wind farm being lower when fewer turbines are proposed, 

with a preference for smaller, clustered groups of turbines over larger-scale installations. (Devine-

Wright, 2005).  

 

The presence / existence of other anthropogenic objects associated with the built environment 

may not only obstruct views but also influence the perception of whether a development is a 

visual impact. In industrial areas where structures, buildings and other infrastructure exist, the 

visual environment could be considered to be ‘degraded’ and thus the introduction of a wind farm 

into this setting may be considered to be less of a visual impact than if there was no existing built 
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infrastructure visible. In this case value may not be placed in the aesthetic quality of the 

landscape, and the renewable energy facility may not necessarily be considered to be visually 

intrusive. 

 

Much literature has explored public perceptions of wind farms and objection to them. In parts of 

the world where wind farms have been developed, they have been subject to opposition based 

around concerns about the transformation of natural landscapes into ‘landscapes of power’ 

(Warren, et al, 2005). This relates to the alteration of the visual character of an area. 

Internationally, wind farms are often perceived to be a source of visual impact if they affect or 

change the visual quality of a landscape, particularly in a natural or rural landscape within which 

the turbines would be considered to be highly incongruous. In the British Isles much of the 

opposition to wind farms has centred upon this factor. Landscape-based impacts of the wind 

farms have been exacerbated by the proposed development of wind farms in exposed upland 

areas which are valued for their scenic qualities and which are often ecologically sensitive 

(Warren, et al, 2005).  

 

Certain objectors to wind farms mention the “sky space” occupied by the rotors of a turbine. As 

well as height, "sky space" is an important issue. “Sky space” refers to the area in which the 

rotors would rotate. The diagram below indicates that the “sky space” occupied by rotors would 

be similar to that occupied by a jumbo jet (http://www.stopbickertonwindturbines.co.uk/ - page on 

visual impact). 

 

  

 

o Visual receptors 

Visual impacts can be experienced by different types of receptors, such as people driving along 

roads, or people living / working in the area in which the wind turbines would be visible. The 

receptor type in turn affects the nature of the typical ‘view’ of a potential source of visual impact, 

with views being permanent in the case of a residence or other place of human habitation, or 

transient in the case of vehicles moving along a road. The nature of the view experienced affects 

the intensity of the visual impact experienced. 
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It is important to note that visual impacts are only experienced when there are receptors present 

to experience this impact; thus in a context where there are no human receptors or viewers 

present there are not likely to be any visual impacts experienced. 

 

o Viewing distance 

Viewing distance is a critical factor in the experiencing of visual impacts, as beyond a certain 

distance, even large developments such as a wind farm tend to be much less visible, and difficult 

to differentiate from the surrounding landscape. The visibility of an object is likely to decrease 

exponentially as one moves away from the source of impact, with the impact at 1000m being a 

quarter of the impact at 500m away (Figure 75). 

 

 

Figure 75: Diagram illustrating diminishing visual exposure over distance 

 

Interestingly, literature does not reveal a direct correlation between those receptors located 

closest to existing turbines, and the level of objection to the wind farm, even though one may 

expect those most visually exposed to harbour the most negative perceptions towards it. 

However, some case studies contradict this (Devine-Wright, 2005). 

 

Visual Receptor Impact Rating 

 

In order to assess the impact of the proposed wind farm on the potentially sensitive receptor 

locations listed above, a matrix that takes into account a number of factors has been developed, 

and is applied to each receptor location. 

 

The matrix has been based on a number of factors as listed below:  

 

o Distance of receptor away from the proposed development area (distance 

banding) 

o Primary focus / orientation of the receptor 

o Presence of screening factors (topography, vegetation etc.) 
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These factors are considered to be the most important factors when assessing the visual impact 

of a proposed development on a sensitive receptor in this context. It must be remembered that 

the experiencing of visual impacts is a complex and qualitative phenomenon, and thus difficult to 

accurately quantify; thus the matrix should be seen as a representation of the likely visual impact 

at a receptor location.  

 

An explanation of the matrix follows. 

 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 168  

Table 36: Visual Matrix – Impact of the development on sensitive receptors 

Factor Classes and Scores 

Distance of Receptor 

away from proposed 

development area 

(distance banding) 

Within 0.5km (from either 

Wind Farm) 

 

Score: 4 

>0.5-2km from Wind Farm 

 

Score:3 

>2-5km from Wind Farm 

 

Score:2 

>5-10km from Wind Farm 

 

Score:1 

Primary Focus / 

orientation of receptor 

‘Arc of view’ directly 

towards wind farm  

Score:4 

 ‘Arc of view’ partially 

towards wind farm  

Score:2 

‘Arc of view’ in opposite 

direction of the wind farm  

 

Score:1 

Presence of Screening 

Factors 

No screening factors – 

wind farm highly visible 

 

 

Score:4 

 Screening factors partially 

obscure wind farm  

 

Score:2 

Screening factors 

completely block any views 

towards wind farm  

Score:1 

 

Categories of impact: 

High Visual Impact = >3-4  

Medium Visual Impact = >2-3  

Low Visual Impact = 1-2  
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The distance of the viewer / receptor location away from the wind farm is the most important 

factor in the context of the experiencing of visual impacts. Beyond a certain distance, even large 

structures such as wind turbine tend to be much less visible, and are difficult to differentiate from 

the surrounding landscape.  

 

The highest rating has been assigned to receptor locations that are located within 500m (0.5km) 

of the development site. Beyond 5km, the visual impact associated with a wind turbine is likely to 

be relatively insignificant (although still visible), and any receptor location beyond 5km from the 

proposed development area has been allocated into the lowest class.  

The orientation of a receptor becomes important in many cases, as the receptor location is 

typically oriented in a certain direction, e.g. with views towards a certain area / part of the 

landscape from a highly frequented area like a porch or garden. The visual impact of a wind farm 

could potentially be much greater if the facility intruded into such a view, and thus the highest 

rating has been given to a situation where the development would cross directly across an ‘arc of 

view / orientation’ – i.e. the 180
o
 panorama in a certain direction.  

 

The presence of screening factors is equally important in this context to the distance away from 

the wind farm. Screening factors can be vegetation, buildings, as well as topography. For 

example a grove of trees located between a receptor location and the renewable energy facility 

could effectively completely shield the structures from the receptor. Topography (relative 

elevation and aspect) plays a similar role as a receptor location in a deep or incised valley will 

have a very limited viewshed and may not be able to view an object that is close by, but not in its 

viewshed. The opposite applies, as tall objects such as a wind turbine on a ridge would be highly 

visible.  

 

Through the matrix a ‘Visual Impact Score average’ for each receptor location is calculated. This 

average score is derived by tallying the scores for each of the three classes to determine the 

average score. The range in which this average score falls, as listed above, determines the visual 

impact rating for each receptor location.  

 

It should again be noted that this rating matrix is a relatively simplified way to assign a 

representative visual impact, which allows a number of factors to be considered. Part of its 

limitation lies in the quantitative assessment of what is largely a qualitative or subjective impact. 

The simplified matrix also has certain limitations as in certain cases the complete screening of the 

source of the impact from the receptor may not be taken into account. An example of this would 

be where tall exotic trees may completely hide the proposed wind farm from view at a receptor 

location.  

 

Table 37, below presents the results of the visual impact matrix. The ratings provide an indication 

of the impact that the proposed wind farm will have on each receptor location. Table 37 assigns 

an impact rating for the wind farm development on each potentially sensitive visual receptor.  
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Table 37: Visual Matrix Results– Impact of the wind farm on sensitive receptors 

Receptor 

Location  

Distance Primary 

Focus 

Screening Total 

Score 

Visual 

Impact 

Score 

Average 

Visual 

Impact 

Rating 

Dwelling on 

Bitterputs Farm 

1 4 4 9 3 Medium 

Main dwelling 

on Kareedoorn 

Pan Farm 

4 2 2 8 2.7 Medium 

Old farmhouse 

on Kareedoorn 

Pan Farm 

4 4 4 12 4 High 

Dwelling on 

Sous Farm 

3 1 2 6 2 Low 

Dwelling on 

Narosies Farm 

1 2 2 5 1.7 Low 

Dwellings in 

Klein Rooiberg 

1 2 2 5 1.7 Low 

 

As can be seen in the table above, the proposed wind farm development will mostly have a low or 

medium impact on the receptor locations. The visual impact of the development on the old 

farmhouse on Kareedoorn Pan Farm is the only receptor assigned a high rating. This is due to 

the fact that, the dwelling is oriented toward the development area, there are no screening factors 

present and the dwelling is within the proposed site (i.e. in very close proximity). It should 

however be noted that although the main farm worker and his family intend to move into the 

farmhouse, there is currently no one residing within the dwelling to experience the visual impact. 

In addition, the farm owner has signed a lease agreement with Mainstream Renewable Power, 

indicating his willingness to lease his property to them should the project receive an 

Environmental Authorisation and License. The farm owner therefore will benefit from the 

development, as he will receive revenue from this lease agreement. This is likely to offset the 

visual impact experienced by the landowner by reducing any negative sentiments he may have 

towards the development. This high visual impact rating is therefore not regarded as a realistic 

representation of the actual impact likely to be experienced at the receptor location.  

 

 Visual Modelling  

 

Visualisation modelling has been undertaken for the proposed wind farm facility from key 

potentially sensitive receptor locations to provide a realistic picture of how the visual environment 

may be affected and to strengthen the findings of this visual impact assessment. 
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In order to give an indication of what the proposed wind farm would look like from various 

distances away from the development visual models were created from several vantage points 

located within the short, moderate and long distance band. The models illustrate how views from 

the each vantage point will be transformed by the proposed development if the turbines are 

erected on the site as proposed. The vantage points selected for the visual modeling are depicted 

in Figure 76 below. 

 

 

Figure 76: Vantage points used for visual modelling 
 

The following assumptions and limitations are of relevance for the visual models: 

 

 The visual models represent a visual environment that assumes all vegetative clearing 

will be restored to its current state after the construction phase. This is however, an 

improbable scenario as some trees and shrubs may be removed which may reduce the 

accuracy of the models generated. 

 

 At the time of this study the proposed project was still in its early planning stages. 

Therefore, the layout plans of the turbines, as provided by Mainstream Renewable Power 

may change and certain infrastructure associated with the facility may not be included in 

the models. 
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 The visual models represent the worst case scenario which assumes that all the turbines 

proposed would be constructed. 

 

10.7.3 Vantage Point 1a – Within the short distance band on the Granaatboskolk road 

This vantage point is situated on the Granaatboskolk road approximately 10km north of Helios 

Substation. The view is indicative of what motorists would see when travelling on the gravel road 

towards the town of Loeriesfontein (Figure 77 and Figure 78). The turbines will create a strong 

contrast with the flat terrain.  

 

 

Figure 77: Existing view south-east to south south-west toward the proposed development 
area from the Granaatboskolk road 
 

 

Figure 78: Visually modelled post-construction view south-east to south south-west 
toward the proposed development area from the Granaatboskolk road 
 

10.7.4 Vantage Point 1b – Within the short distance band at the old farm dwelling on 
Kareedoorn Pan Farm 

Vantage Point 1b is located at the old farmhouse on Kareedorn Pan Farm. Two visual models 

were created to indicate how the proposed development would transform views from the old 
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farmhouse in both a northern and southern direction. As depicted in Figure 80, the terrain 

gradually slopes down from the old farmhouse in a northerly direction, thus making most of the 

turbines visible from this point. The low-lying ridge in the distance exacerbates the visual contrast, 

as the white turbines contrast strongly with the earthen tones (significantly more than they would 

against the horizon). The wind turbines are also highly visible in views to the south, however the 

they will contrast less with the blue sky in the background. 

 

 

Figure 79: Existing view north-west to north-east toward the proposed development area 
from the old farm dwelling on Kareedoorn Pan Farm  
 

 

Figure 80: Visually modelled post-construction view north-west to north-east toward the 
old farm dwelling on Kareedoorn Pan Farm (northern direction) 
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Figure 81: Existing view south-east to south-west toward the proposed development area 
from the old farm dwelling on Kareedoorn Pan Farm 
 

 

Figure 82: Visually modelled post-construction view south-east to south-west toward the 
proposed development area from the old farm dwelling on Kareedoorn Pan Farm 
 

10.7.5 Vantage Point 1c – Within the short distance band at the main dwelling on Kareedoorn 
Pan Farm 

This vantage point is located near the main dwelling on Kareedoorn Pan. Although the primary 

orientation of the house is in an easterly direction, the visual models (Figure 84 and Figure 86) 

are indicative of what the inhabitants of this dwelling will see when looking in a northern and 

western direction from outside the farmhouse. Although several rows of wind turbines are located 

to the north of this point, only the row of wind turbines closet to the house is visually prominent. 

The slight undulations in the terrain, which rise up from this point, will partially block out turbines 

located further to the north, resulting in only the blades being visible for most of the turbines. 

 

Figure 83: Existing view north-west to north-east toward the proposed development area 
from the main dwelling on Kareedoorn Pan Farm 
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Figure 84: Visually modelled post-construction view north-west to north-east toward the 
proposed development area from the main dwelling on Kareedoorn Pan Farm 
 

 

Figure 85: Existing view west toward the proposed 
development area from the main dwelling on Kareedoorn 
Pan Farm 
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Figure 86: Visually modelled post-construction view west 
toward the proposed development area from the main 
dwelling on Kareedoorn Pan Farm 
 

10.7.6 Vantage Point 2 – Within the moderate distance band at the dwelling on Sous Farm 

Vantage point 2 is located just outside the farmhouse on Sous Farm, which is located adjacent to 

the proposed site for the wind farm development. The view depicted is in a northerly direction 

looking towards the proposed development from a moderate distance away (just over 2km). As 

depicted in Figure 88 the wind turbines will still be highly visible from this distance and the cluster 

of vertical white lines create a strong focal point. 

 

 

Figure 87: Existing view north toward the proposed 
development area from the dwelling on Sous Farm 
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Figure 88: Visually modelled post-construction view north 
toward the proposed development area from the dwelling 
on Sous Farm 
 

10.7.7 Vantage Point 3 – Within the long distance band at the dwelling on Bitterputs Farm 

Vantage point 3 is located approximately 8km north of the turbine buildable area and illustrates 

how the turbines will appear from the furthest distance band. From this distance, the turbines 

create a textured contrast within the flat terrain, however the visual impact of the turbines will be 

significantly reduced. The visibility of the turbines from this vantage point, is largely related to the 

elevated position of the farmhouse, and it is unlikely that the wind turbines will be as visible from 

other locations within the long distance band. From this distance even slight topographical 

variations are likely to block out most of the turbines. For this reason, no visual models were 

created from the dwelling on Narosies Farm or the dwellings in Klein Rooiberg. 
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Figure 89: Existing view south-east to south-west toward the proposed development area 
from the dwelling on Bitterputs Farm 
 

 

Figure 90: Visually modelled post-construction view south-east to south-west toward the 
proposed development area from the dwelling on Bitterputs Farm 
 

 Night-time Impact 

 

The visual impact of lighting on the nightscape is largely dependent on the existing lighting 

present in the surrounding area at night. The night scene in areas where there are numerous light 

sources will be visually degraded by the existing light pollution and therefore additional light 

sources are unlikely have a significant impact on the nightscape. In contrast, introducing light 

sources into a relatively dark night sky will impact on the visual quality of the area at night. It is 

thus important to identify a night-time visual baseline before exploring the potential visual impact 

of the proposed wind farm energy facility at night.  

 

The area surrounding the proposed development site is largely uninhabited and as a result, very 

few light sources are present. The town of Loeriesfontein is also too far away to have an impact 

on the night scene. At night, the study area is characterised by a picturesque dark starry sky and 

the visual character of the night environment is considered to be ‘unpolluted’ and pristine. The 

most prominent light source within the study area at night is the security lighting at Helios 

Substation which can be seen from approximately 50km away. Other sources of light are limited 

to, isolated lighting from the few surrounding farmsteads, transient light from the train and passing 

cars travelling along gravel access roads, as well as occasional light from the Transnet hostels 

when they are in use. 

 

Operational and security lighting at night will be required for the proposed wind energy facility. In 

addition, a permanent aviation light will be placed on the top of each wind turbine, which will 

create a network of red lights in the dark night-time sky. The type and intensity of lighting required 

was unknown at the time of writing this report and therefore the potential impact of the 
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development at night has been based on the effect that additional light sources will have on the 

ambiance of the nightscape.  

 

The lighting required for the proposed project will intrude on the nightscape and create glare, 

which will contrast with the extremely dark backdrop of the surrounding area. Although the area is 

not generally renowned as a tourist destination, the natural character of the area will increase its 

sensitivity to the operational and security lighting at night. The night-time visual impact of the wind 

farm during both the construction and operation phase are provided in below 

 

10.8 Heritage Assessment  

 

10.8.1 Identified sites 

 

Based on the above literature and other sources and the field visit, the following heritage sites, 

features and objects were identified in the proposed development area:  

 

 

Figure 91: Map showing the location of the identified sites. 

 

Archaeological sites 
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Archaeological sites can vary from open sites with surface scatters of material, to shelters sites 

where continuous occupation took place over shorter or longer periods of time. Sites can also 

vary according to use, ranging from living sites to special purpose (quarries, ritual significance). 

 

Location No. 1 

 

S 30.37768 

 

E 19.62242 

 

Description 

Sites no. 1 is located at the foot of low hills, and in close proximity of an old streambed. The 

sites consist of low density surface scatters of MSA material, mostly of hardened shale and 

chalcedony. The density for site no. 1 is approximately 2 tools/flakes per m
2
, over an area 

roughly 30 x 30 metres.  

 

Significance Low on a regional level – Grade III 

Mitigation 

There must be hundreds of similar occurrences in the larger region. As they are all surface finds, 

their significance is judged to be low. However, as very little is known about the Stone Age 

occupation of the larger region, studying of these sites might contribute to a better 

understanding of the prehistory of the region. As first option it is therefore recommended that 

these areas are avoided if possible. If that is not possible, it is recommended that systematic 

surface collections are made and that this material is housed at a museum. This can only be 

done under a permit from SAHRA. 
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Figure 92: The material identified on the various Stone Age sites. 

 

 Farmstead 

 

Farmsteads are complex features in the landscape, being made up of different yet interconnected 

elements. Typically these consist of a main house, gardens, outbuildings, sheds and barns, with 

some distance from that labourer housing and various cemeteries. In addition roads and tracks, 

stock pens and wind mills complete the setup. An impact on one element therefore impacts on 

the whole. 

 

The architecture of these farmsteads can be described as an eclectic mix of styles modified to 

adapt to local circumstances. Farm buildings were generally single storied. Walls were thick and 

built in stone. The roof was either flat or ridged and thatched or with corrugated iron and was 

terminated at either end by simple linear parapet gables. 

 

In some cases outbuildings would be in the same style as the main house, if they date to the 

same period. However, they tend to vary considerably in style and materials used as they were 

erected later as and when they were required. 

 

Location No. 4 S 30.42494 E 19.57780 

Description 

An old farmstead was identified on Portion 1 of the farm Aan de Karree Doorn Pan No. 

213. It was built of clay bricks and later cladded with corrugated iron – quite a unique 

method. An old ‘kookskerm”, stone walled kraal and garage is found adjacent. Apparently 

it dates to about the 1920s, or slightly earlier. Considering the scarcity of farm buildings in 

the larger region and the unique construction method, this site is viewed to have high 

significance. 

Significance High on a regional level – Grade III 

Mitigation 

These structures are located in the area where it is planned to develop the wind farm 

facility. If the buildings cannot be retained, it should be documented (photograph and 
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mapped) in full before they are demolished, for which a permit from SAHRA would be 

required. 

 

 

 

 

 

 

Figure 93: Views of the farmstead 

 

 Cemeteries 

 

Apart from the formal cemeteries that occur in municipal areas (towns or villages), a number of 

these, some quite informal, i.e. without fencing, is expected to occur sporadically all over, but 

probably in the vicinity of the various farmsteads. Many might also have been forgotten, making it 

very difficult to trace the descendants in a case where the graves are to be relocated. 

 

Most of these cemeteries, irrespective of the fact that they are for land owner or farm labourers 

(with a few exceptions where they were integrated), are family orientated. They therefore serve 

as important ‘documents’ linking people directly by name to the land.  

 

Location No. 5 S 30.42624 E 19.57634 

Description 

Informal cemetery with two graves. Only one has a headstone, that of HGJ Lintvelt, a 

young boy who died in 1913. These graves can probably be linked to the farmstead 

discussed above. 

Significance High on a local level – Grade III 

Mitigation 

These graves are probably linked to the homestead discussed above. As such it forms a 

unit with it and it is recommended that they are retained in place. If that is not possible, 

they should be relocated to a formal cemetery after consultation with descendants and 

obtaining of all the relevant permits. 
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Figure 94: The identified cemetery 

 

 Farming related features 

 

In addition roads and tracks, stock pens and wind pumps complete the setup. An impact on one 

element therefore impacts on the whole. 

 

Location No. 6 

 

S 30.45250 

 

E 19.57417 

 

Description 

Water points for stock served by wind pumps. Although the wind pumps are not that old, it 

could have been replaced at any point, the associated dams are quite old.  

Significance Low on a regional level – Grade III 

Mitigation 

These structures are located in the area where it is planned to develop the wind farm  

facility. As there are probably hundreds similar sites in the contiguous area no further 

action is required.   

 

 

 

 

 

 

Figure 95: Different wells. 
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10.8.2 Potential Impact 

 

Potential impacts include:  

 

 Physical disturbance of Stone Age sites. The impact will be focused on a particular node, 

i.e. tower positions or access/ inspection roads. It is however important to note that many 

sites are still unknown and their potential as well as significance is therefore unknown. 

 Farmsteads, cemeteries and farming related features are subject to damage 

 

10.9 Socio-economic Impact Assessment  

 

Please note that the findings and figures as stipulated below were formulated based on the 

original 420MW Loeriesfontein Wind Farm. For the 140MW Loeriesfontein 2 wind farm, these 

figures can be expected to be somewhat lower. 

 

10.9.1 Potential Impacts: Pre-Construction 

 

The following social change processes are expected during the pre-construction phase: 

 

o Geographical change processes (land use changes), which will mainly relate to 

establishing site access and the clearing of the site; 

o Demographical change processes, which would involve the arrival of the 

construction team component involved with site clearing (expected to be mostly 

unskilled workers); and 

o Institutional and legal change processes, which would involve finalising the lease 

agreements with the affected landowners.  

 

These change processes have been discussed in more detail in the following subsections.  

 

 Geographical Change Processes 

 

Based on the results of all the specialist studies, buildable areas within the sites were identified.   

 

Figure 96 below reflects the buildable area that was identified for Loeriesfontein 2: 140MW Wind 

Farm. The buildable area avoids all the identified social sensitive points. 

 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 185  

 

Figure 96: Buildable Area Loeriesfontein 2: 140MW Wind Farm in relation to Social Sensitive 

Points 

 

The closest wind turbine is located between 780m southeast, 1.2km south and 980m southwest 

from the structures located at point 1, and approximately 680m southeast from point 2. However, 

again it should be stressed that the land is leased from these landowners and therefore the 

assumption is that they are in agreement with the location of such structures on their properties.  
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Figure 97: Turbine lay-out Loeriesfontein 2: 140MW Wind Farm  

 

 Demographical Change Processes 

 

At this stage it is foreseen that a very small team will be involved with the site testing and 

monitoring and that the site clearing will mostly entail unskilled labour that can be sourced locally. 

As such it is not foreseen that there will be any significant changes brought about to the size and 

composition of the local population during the pre-construction phase and hence no impact are 

foreseen during this phase of the project.  

 

 Institutional and Legal Change Processes 

 

During the preconstruction phase the lease agreements with the affected landowners will be 

finalised and effected. However, these negotiations are between the landowner and Mainstream 

and fall outside the scope of the study and as such have not been assessed in detail.  

 

10.9.2 Potential Impacts: Construction 

 

Demographical Change Processes 

 

During the construction phase of the project, the following demographical change processes are 

expected: 
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o Influx of Construction Workers; and  

o Influx of Job Seekers. 

 

While Mainstream have largely committed to sourcing local labour where possible, in such a 

small community any sizeable influx of ‘foreign’ workers can alter the demographic landscape. On 

the second note, and from the viewpoint of job seekers from local neighbouring settlements as 

well as those from further away, such a project may appear as an attractive source of 

employment and income. The influx of such persons may well alter the demographic landscape 

as significantly, if not more so, than construction workers.  

 

Mainstream plan to source local workers so that they provide employment and a temporary (and 

in some cases permanent) injection of economic support to the area. In many instances though, 

this may not be possible and an inevitable influx of ‘foreign’ workers may result. The exact 

number of workers may vary depending on project alterations, unforeseen circumstances, and 

the nature of skilled activities required. Currently though, Mainstream are only able to provide 

estimates as to the number of workers required, their respective skill levels and where they will be 

sourced from during the construction phase. The table below outlines the number of workers and 

their origin for the wind farm construction. 

 

Table 38: Number of workers required and the nature of their origin during construction – wind 

farm. 

Nature of Work Number of 

Workers 

Required 

% Sourced from 

Local District 

% Sourced 

Nationally 

% Sourced 

Internationally 

Unskilled 214 100% (214) 0% (0) 0% (0) 

Semi-skilled 107 70% (75) 30% (32) 0% (0) 

Skilled labour 189 5% (9) 80% (151) 15% (29) 

Professional 34 1% (1) 80% (27) 19% (6) 

Total 544 224 285 35 

 

A total of 544 employees will be required for the construction of the proposed wind farm, with the 

majority being unskilled and semi-skilled. As previously indicated, the total population size in the 

Hantam Municipality is estimated at 21,235 people, of which approximately 1,831 are resident in 

Loeriesfontein. When assuming that at least 224 of the construction team will be sourced from 

within the local area, the majority of the construction team would still have to be from outside the 

area, which means that a total of 320 people would enter the area. On a population of 1,831, this 

would imply a population increase of 17.4%.  

 

However, it should be noted that the construction process would follow a phased approach and 

that the whole construction team will not be on site simultaneously and from the start of 

construction. For example, for the first 2 months of construction it is expected that only a 
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maximum of 15 people will be on site, steadily ramping up to the full labour force over the next 6-

12 months. The full labour force will be on site for 12-18 months, after which the construction 

team will be ramped down over the next 18-24 months. It is expected that construction on the 

wind farm will be completed within 24 months. 

 

o In-Migration of Job Seekers 

 

Unlike the regulated circumstances surrounding a construction team, the influx of job seekers is 

unregulated and often very difficult to control. It is also very difficult to predict how many job 

seekers could be expected and the extent to which they can change the size and composition of 

the local population, as the intensity of the effect will be influenced by the actual number of job 

seekers.  

 

Given the fact that Mainstream intends to offer employment mostly to locals it is highly unlikely 

that job seekers who are not from the area will find employment by loitering at the construction 

site.  Job seekers from outside the area then become a burden to the host community, as they do 

not have the means to sustain themselves, thereby becoming dependent on others (usually 

people who themselves only have limited resources). However, it is likely that most job seekers 

would be from the area (Loeriesfontein and surrounds) – in some circumstances individuals might 

let their families from elsewhere know that there are potential job opportunities available, which 

can lead to, what is expected, a minimal influx of job seekers. The presence of job seekers from 

elsewhere, who are not related to any of the locals, can lead to the creation and/or expansion of 

informal settlements.  

 

Economic Change Processes 

 

Based on similar developments described in literature (EEU, 2011) we assume that the 

construction of the Loeriesfontein wind farm will be completed within 18-24 months (between 6 to 

10 months).  Construction involves: 

 

o Wind turbines generating up to 214MW; 

o Access roads; 

o Power lines; 

o Wind farm control room; and 

o Temporary construction lay down area.  

 

o Direct employment and output 

 

i. Wind turbines: 

 

During the construction phase it is estimated that 569 new jobs will be created for a 2 year period 

of which 313 jobs will sourced locally, 220 from the rest of South Africa and 36 from outside the 
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borders of South Africa.  The 569 jobs translates into 1 138 job years given the 2 year 

construction period  and is much lower than the Greenpeace estimate of 4.5 job years per MW (in 

EEU, 2011) for wind farms in general that would have meant 2 070 job years for the 460 MW 

planned for the Prieska site. 

 

The 569 new jobs per annum is 14% of the 4 082 jobs created in 2010 (IHS Global Insight, 2012) 

by the formal economy of Hantam Local Municipality – a significant percentage for a single 

project. The majority of local jobs will be unskilled (72%) followed by semi-skilled jobs (25%) and 

skilled (3%) jobs. While this could be good news in terms of job opportunities for the large portion 

(81%) of the adult population (20+years) without complete secondary education in Hantam Local 

Municipality (StatsSA Community survey 2007), the opportunity has a limited time span (only 24 

months) and could also mean limited opportunities for skills upgrading depending on the policies 

of the contracting companies in terms of associated training. However it should be mentioned that 

the sheer scale of the unskilled jobs created (about 225) compared to the unemployment rates in 

the closest economy of Hantam (around 1400 people in 2010) could have significant short term 

impact on unemployment and poverty in the Hantam municipal area.  

 

In terms of the direct impact on local output or gross value added (GVA) of the area the estimated 

additional R220m of value added created per annum for the 2 year construction period could 

make a rather significant contribution towards the annual domestic production of the surrounding 

Hantam Local Municipality, representing almost 21% of the entire Hantam Local Municipality 

gross value added (economic production) – a highly significant percentage for a single project 

within any area.   

 

o Economic multiplier effects 

 

Construction activities also have an indirect impact on the economy through backward linkages 

with suppliers of construction materials and other inputs such as consulting services. Based on 

information supplied by the developers as well as the Northern Cape Social Accounting Matrix 

(DBSA, 2011), it is estimated that additional temporary jobs in the local economy could be as high 

as 106 jobs due to increased activity of local traders and producers of construction materials and 

equipment, transport services, accommodation services etc. Local production could potentially 

increase by an additional R20m due to supply linkages with the construction of the Loeriesfontein 

wind farm.  

 

Apart from the indirect contribution of suppliers to the construction of the wind farm, the induced 

effect relates to the multiplier effect of the income received by construction workers and workers 

in the supply industries being spent on goods and services in the local economy.  It is estimated 

that the induced effect could create an additional 85 jobs during the 2 year construction period 

and contribute an additional R24m towards local production.  
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A large portion of construction inputs will be supplied outside the local economy creating an 

estimated R 193m value added in the rest of South African economy and an additional 874 jobs 

for construction suppliers outside the local area. The induced spending is furthermore expected to 

create an additional 124 jobs during the construction phase and add some R38m towards the rest 

of the South African economy’s output. 

 

o The total impact on the local and national economy during the construction phase 

 

i. Wind turbines: 

 

The total annual impact of the construction of the Loeriesfontein wind farm on local and national 

employment and output levels is expected to last two years and can be summarised as follows: 

 

Type of 

impact 

Local 

employ

ment 

(nr of 

jobs) 

Local 

output:  

Gross 

value 

added 

(Rm) 

% of 

local 

employ

ment 

(4 082 

jobs in 

2010) 

% of 

local 

output 

(R1 

053m 

in 

2010) 

Employ

ment 

SA 

(incl 

local)  

(nr of 

jobs) 

Output 

SA 

(incl 

local) 

Gross 

value 

added 

(Rm) 

% of SA 

employ

ment 

(total=8.

2m 

formal 

jobs in 

2010) 

% of 

SA 

output 

(total = 

R2412

bn in 

2010) 

Direct 

impact 

568 

(313 

locally 

sourced

) 

220 13.9 20.8 568 220 0.007 0.009 

Indirect 

impact 

93 18 2.3 1.7 967 212 0.01 0.009 

Induced 

impact 

85 24 2.1 2.3 209 62 0.002 - 

Total 

impact 

746 262 18.3 24.8 1 744 494 0.02 0.02 

Sources: Based on information supplied by developer, IHS Global Insight, 2012, Stats SA, 2007 

and 2011, DBSA, 2011 

 

The joint impact on the Hantam labour force per annum (for 2 years): 

o Number of jobs created for locals by the wind farm and solar plant = 848 

jobs 

o Total number of formal jobs in local economy    = 4 082 in 2010 

o Total number of informal jobs      = 394 in 

2010 
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o Total number of unemployed people in the local area   = 1 313 

in 2010 

o % unemployment       = 23% 

of the labour force 

o Locally created jobs as % of informal employment and unemployment =50 % 

 

Institutional and Legal Change Processes 

 

Institutional and Legal Change Processes assesses the way in which a development of this 

nature could change the face of service delivery in the affected area and how this change in turn 

could affect the quality of life of local residents. In line with the Scoping study, the following 

institutional and legal change processes are expected: 

 

o Increase in housing needs; and 

o Additional demand on municipal services 

 

In addition to these change processes, the risk for social mobilisation against the project has also 

been considered and assessed.  

 

o Increase in housing needs 

 

The in-migration of a construction team consisting of approximately 320 people in the case of the 

wind farm will create a housing need in Loeriesfontein as the nearest town. The more people are 

sourced from the local community, the less the demand for additional housing, as local 

community members are already resident in the area. Loeriesfontein has a small hospitality 

industry, consisting of one B&B and one hotel. It would therefore appear that accommodation 

options are fairly restricted in the area, given the fact that Mainstream have opted to not make 

use of a residential construction camp.  

 

o Additional demand on municipal services 

 

As Mainstream will require the contractor to house the construction team within existing 

structures (renting houses, B&B or the hotel), the assumption is that the these structures are 

already serviced by the municipality and that the infrastructure will be able to sustain the 

additional strain in terms of electricity, water, sewerage and refuse removal within town.  

 

With the site being located some 60km from Loeriesfontein, special arrangements would have to 

be made with the HLM for municipal services on-site, especially with regards to water which is a 

huge concern in the area. Water is a great scarcity in the area. Where possible water on site 
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should be collected and stored, whereas the municipality can be contracted for the collection of 

waste and sanitation
11

.  

 

Socio-Cultural Change Processes  

 

As socio-cultural processes recount the way in which humans behave, interact, and relate to each 

other and their environment, socio-cultural change processes in turn looks at the way in which the 

proposed developments can alter the interactions and relationships within the local community. In 

line with the results of the scoping study, conflict situations are the most important socio-cultural 

change process expected during the construction phase. In addition to the Scoping study results, 

health and safety has been identified as an additional socio-cultural change process during the 

construction phase.  

 

o Risk for Social Mobilisation 

 

Attitudes are formed by means of people’s take on a specific issue, coupled with their past 

experiences associated with either the issue itself or, more likely, the way it has been dealt with 

by those responsible for creating the situation in the first place. A person’s attitude towards a 

certain issue or situation can strongly influence the way in which that person views subsequent 

issues/situations of a similar nature. If local residents are unsupportive of either the proposed 

project in question or of the project proponent, it could lead to social mobilisation.  

 

The risk for social mobilisation greatly increases if the project proponent is perceived as 

distrustful, i.e. if they do not deliver on their undertakings with the local residents in terms of 

employment creation, etc. To ensure support of the project and reduce the risk of social 

mobilization, the project proponent should at all times be seen to care about the residents of 

Loeriesfontein as the closest formal human settlement that will be affected by the project. At this 

stage Mainstream Renewable Power has a ‘clean slate’ in the area, but to maintain a trust 

relationship, residents need to feel that they receive some tangible benefits from the project, e.g. 

direct and/or indirect employment. The undertakings and mitigation/enhancement measures 

stipulated in the Environmental Management Plan (EMP) should be implemented effectively and 

with due diligence to show local residents and affected populations that their needs are important 

and catered for.  

 

A number of I&APs have indicated that they expect that any job opportunities would be primarily 

afforded to them. Although the risk for social mobilisation at this stage of the project is regarded 

as low, the situation can easily change if local residents are disregarded. If social mobilisation 

does occur, it could not only severely delay the construction process, but also lead to intense 

situations of conflict that ultimately affects social wellbeing.  

 

                                                 
11

 Suggested by members of the Loeriesfontein Ward Committee Meeting, 20 October 2011 
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o Health and Safety 

 

In this context health and safety impacts focus mainly on the spread of certain sexually 

transmitted infections (STI), including HIV/AIDS. It is not uncommon for construction workers who 

are separated from their families for a period of time to establish temporary sexual relationships 

with members of the local community. Disempowered and desperate local women often view 

construction workers as financially well-off. This can lead to an increase in prostitution. Other 

women just enter into normal (sexual) relationships with construction workers believing that they 

will be supported financially. These situations have the potential to lead to an increase in 

pregnancies within the local community and eventually single parent households without financial 

support. The spread of STIs and HIV then become matters of great concern, also in light of the 

fact that construction workers move out of the area into another areas where the spread of STIs 

and HIV may continue.  

 

The Northern Cape Provincial Government has set HIV/AIDS as a major point of concern and has 

indicated that one of their core aims is to reverse the HIV prevalence rate by 2014. The Social 

Development Unit in the Directorate: Community and Social Development Services deal with 

issues such as TB/STI/HIV/AIDS programmes and poverty alleviation and as such the Unit 

provides voluntary counselling and testing services and is also involved in the following activities: 

 

o Provision of responsive reaction to TB/STI/HIV/AIDS prevention and treatment 

through regular education. 

o Provision of support through Peer Educators and EAP members and support 

group. 

o Provision of Anti-Retro-Viral drugs (ARVs). 

o Provision of condoms at all times. 

o Commemoration of special events like TB Day; STI/ Condom Week; ‘Candle-

light’ & World Aids Day. 

o Monitoring and evaluation of the programme on an annual basis.  

 

In line with the municipality’s efforts in reducing the HIV prevalence rate, the project should ideally 

develop a comprehensive Health and Safety Plan that includes an HIV prevention plan. The HIV 

prevention plan should link up with the local municipality’s initiatives and should extend to local 

communities.  

 

Also included under health and safety is the quantity and quality of the water supply and 

sanitation services. If these services are inadequate and/or not managed properly, it could lead to 

waterborne diseases and unhygienic living conditions. These conditions will not only affect the 

construction workers, but can also spread to the local community, more so in the event of a 

construction village that is not managed properly.  
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A further consideration under health and safety is the perception amongst local communities 

(landowners) that the presence of construction workers leads to an increase in crime levels. 

However, it should be noted that it is most likely not the actual construction worker who engage in 

criminal activities but more likely job seekers who loiter in the area or at the construction site. 

 

10.9.3 Potential Impacts during Operations and Maintenance  

 

Geographical Change Processes  

 

The identification and assessment of social impacts arising from geographical change processes 

within a social context, focuses on how the proposed development might impinge on the 

behaviour and/or lives of landowners and/or land users in the affected area. The following 

geographical change processes and resultant impacts were assessed: 

 

i. Long term loss of land; and 

ii. Change in access to resources that sustain livelihoods. 

iii. Construction of roads and connection routes to the site 

 

o Long Term Loss of Land 

 

There will be a long term loss of land on the site for the operational lifetime of the project. Based 

on a review of maps and IDP documentation it does not appear that any institutional loss of land 

will occur due to this project (i.e. planned developments and/or currently existing 

municipal/institutional infrastructure). For this reason any indication thereof within the scoping 

report has been dismissed for this SEIA. Potential loss of private land is according to the section 

below. 

 

o Change in access to resources that sustain livelihoods 

 

Any effect on agricultural processes could hold negative outcomes for those employed in 

agriculture, those who hold ownership over the agricultural activities, and for food security locally. 

Mainstream have indicated that they are considering fencing off the find farm which would result 

in a loss of grazing land for the operational lifetime of the wind farm. It is however assumed that if 

this decision is taken forward, that it would form part of the lease agreement with the landowner.  

 

The nature of these impacts would largely be of an economic nature and as such have been 

assessed in the Economic section of this report. 

 

o Construction of roads and connection routes to the site 
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Mainstream have stated that they plan to construct roads on the site areas in order to connect 

turbines, administration buildings and other planned infrastructure. These roads will almost 

entirely be within the confines of the site area (as existing farm roads will be used as far as 

possible) which itself will be fenced off and will be home to an array of larger infrastructure. This 

means that further road infrastructure will be created but largely within an area in which major 

infrastructure is already planned and in an area that will not be accessed by the general public. 

Alterations to existing roads would include strengthening them, the creation of turning circles for 

large trucks, and the construction of culverts over gullies and rivers should this be required. 

 

Economic Change Processes 

 

o Direct employment and output 

 

According to figures provided by the developer, 36 permanent jobs is expected to be created in 

the operation of the wind farm mainly locally sourced jobs (29). The majority of these 29 local jobs 

will be unskilled (75%) or semi-skilled (18%).   

 

The operation of the plant is furthermore expected to contribute some R 1.35bn towards the value 

of final goods and services produced within the boundaries of the Hantam Local Municipality. 

However it should be mentioned that the major part of the value added by the operation of the 

wind farm (almost 98%) consists of profits that, while some percentage is expected to be 

ploughed back into the community through corporate social investments (discussed later on), a 

very small percentage could be expected to be spent in the local or even broader national 

economy given the foreign status of the investor.   

 

While land leased from local farmers is expected to increase income in the local community, in 

economic accounting terms this additional income/production is effectively cancelled out by rent 

paid by the wind farm hence lowering the value added of the wind farm. However in this case we 

might add the R6.4m lease income to local wages since it might most likely increase local 

incomes by “retaining” some of the profits expected to be expatriated.  We will keep this in mind 

when calculating the induced effect of local spending below.  

 

o Economic multiplier effects 

 

Linkages to suppliers during the operational phase are mainly restricted to repairs and 

maintenance of the plant that could add almost R3m to local production annually and some 6 

additional jobs. However it is expected that the larger part of maintenance and repair expertise 

would come from the rest of South Africa with an additional R27m added to national output and 

54 additional jobs created outside the local area. 

 

The induced effect relates to the multiplier effect of the income received by workers in operations 

and maintenance being spent on goods and services in the local economy.  As was mentioned 
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above with a large portion of the profits expected to be spent outside the South African economy, 

the salaries and wages of local workers, the lease income from local farmers and retained profits 

in the form of corporate social investment could be expected to be spend within the local 

economy. It is estimated that the induced effect could create an additional 28 jobs and contribute 

an additional R7.8m towards local production.  

 

In the broader economy the spending of earnings from workers employed by industries that 

benefit from maintenance and repairs spending of the Loeriesfontein wind farm could potentially 

contribute to an additional R 5.5m in output and 17 jobs.  

 

o The total impact on the local and national economy during the operational phase 

 

The total impact of the operation and maintenance of the Loeriesfontein wind farm on local and 

national employment and output levels is summarised below: 

 

Wind turbines: 

Type 

of 

impac

t 

Local 

employ

ment 

(nr of 

job 

years) 

Local 

output:  

Gross 

value 

added 

(Rm) 

% of 

local 

employ

ment 

(4 082 

jobs in 

2010) 

% of 

local 

output 

(R1 

053m 

in 

2010) 

Employ

ment 

SA 

(incl 

local)  

(nr of 

job 

years) 

Output 

SA 

(incl 

local) 

Gross 

value 

added 

(Rm) 

% of SA 

employ

ment 

(total=8.

2m 

formal 

jobs in 

2010) 

% of 

SA 

output 

(total = 

R2412

bn in 

2010) 

Direct 

impact 

36 (29 

locally 

sourced) 

1 328 

(23 

excluding 

profit) 

0.9 126 

(2.2% 

excl 

profit) 

36 1 328 - 0.06 

Indire

ct 

impact 

6 3 

0.01 0.3 

60 30 - - 

Induc

ed 

impact 

28 8 

0.7 0.8 

45 13 - - 

Total 

impact 

70 34 (excl 

profit) 

1.4 3.2% 

(excl 

profit) 

141 1 371 

(66m 

excludin

g 

profits) 

0.002 0.06 

Sources: Based on information supplied by developer, IHS Global Insight, 2012, Stats SA, 2007 

and 2011, DBSA, 2011 
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The total impact on the Hantam labour force: 

i. Number of jobs created for local people by the wind farm   = 121 jobs  

ii. Total number of formal jobs in local economy    = 4 082 in 2010 

iii. Total number of informal jobs      = 394 in 

2010 

iv. Total number of unemployed people in the local area   = 1 313 in 2010 

v. % unemployment       = 23% of the 

labour force 

vi. Locally created jobs as % of informal employment and unemployment = 7.0% 

 

o Diversification of the local economy 

 

The tress index shows the level of diversification of an economy with an index value of 100 

showing an economy relying on only one sector while an index value of 0 shows a perfectly 

diversifies sector where all sectors contribute equally to the total economy. In 2009 the Northern 

Cape economy had a tress index of 47.8, significantly higher than the 39.6 of the national 

economy (IHS Global Insight, 2012).  Underlying the relatively high tress index value of the 

Northern Cape is the high contributions made by the mining, finance and services sectors.  

 

The Hantam Local Municipality economy is mainly a regional agri-trade centre and is more 

concentrated than the Northern Cape economy in general with economic activity concentrated in 

agriculture (19%), trade (33%) and public services (18%) – a typical situation in many 

undeveloped rural economies. The development of the renewable energy industry could therefore 

play a significant role to diversify the economy away from the climate-dependent agricultural 

sector and the public service sector.  

 

o Social income 

 

i. Additional central government tax revenue 

 

With total tax revenue calculated as 26% of national value added in 2010, it follows that 26% of 

the total value added generated by the project could probably be added to central tax revenue, 

R356m (26% of R1.37bn value added). This includes revenue generated for central government 

through direct taxes (company and personal taxes) as well as indirect taxes (e.g. VAT).  This 

presents about 0.03% of the R 656 bn government tax revenue collected between 2010/11 

(SARB, 2012). 

 

ii. Net income to local government 

 

Municipal income from property tax will increase since the new structure would most probably be 

classified as public service infrastructure (not exempt) and not as plant and equipment (exempt) 

(Interview with DDP Valuers, 20120).  



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 198  

 

The municipal services that the wind farm needs from the local authorities is expected to be 

minimal, i.e. limited to 5kl fluids/ per month to be removed from a preservation tank and refuse 

removal equal to that produced by one household. If the local authority will provide the service we 

could furthermore assume that municipal costs will mainly be offset by charges to the wind farm.   

 

iii. Corporate social investment  

 

Actualising the total within a ten to fifteen year period after inception, R99.7m per annum or 7.6% 

of expected profits of R 1 351m will be retained for development in the form of an enterprise 

development fund (0.4% of profits) socio economic development fund (1.1%) and a community 

development funds (building up towards 6% of profits after debts has been paid by trust). This is 

a substantial percentage by any standard and especially high if compared to the Hantam Local 

Municipality economy, namely 9.4% of local production in 2010. The amount is more than thrice 

the value of the wages paid to workers in the operation of the wind farm (R23m per annum). 

Coming from a single project, the R99.7m social funds is more than 20% of the entire social 

development budget of the entire Northern Cape and almost 2% of the joint provincial budget for 

health and education budgeted for 2010/11 (Northern Cape Treasury, 2008).      

 

Given the size and the potentially large influence of corporate social investments planned for the 

project we have also focussed on approaches in terms of institutional arrangements towards 

social investment funds as well as potential corporate social investment (CSI) priority areas for 

the Northern Cape. 

 

- Corporate social investment structures and approaches 

 

The first question to answer is who are the communities that should participate, ultimately the 

beneficiaries? The communities need to be defined, communal structures established and 

representatives identified and/or elected. The leading approaches are based on:  

 

a. Firstly, gaining an understanding of the existing 

community structures, dynamics and identifying the key 

socio-economic initiatives, programmes being delivered 

through e.g. government, Civic organisations, LED 

forums, NGO’s and private initiatives.  

b. Secondly, identify community groupings for participation, 

such as key civic organisations, forums, societies and 

other role players. 

c. Thirdly, identify community groupings for participation 

and develop clear criteria for the selection of individual 

representatives. 
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In applying this process experience has shown that there are significant benefits to be derived 

from building on a variety of existing community structures and groupings.  Initiatives that strive to 

develop entirely new community body(s) often find they are undermined by existing structures, 

frustrated by gate keeping and/or become politicised. The community/beneficiaries would be 

typically represented by Board members or Trustees depending on the institutional models 

applied. 

 

It is critical that at the time of establishing the community representative bodies that clear purpose 

and criteria for the allocation of funds are developed and captured in the founding documentation 

(statues). These criteria should indicate the criteria on which the basis of funding amounts and 

allocations are to be made and detail the decision making process to be applied.  The criteria and 

process to be applied need to be openly and effectively communicated to all stakeholders.  The 

majority of problems experienced with community participation models revolve around conflicts 

pertaining to the allocation of funds, often resulting in the total collapse of the community 

representative body.  Most of these challenges can be address trough developing clearly defined 

purposes for fund allocation, criteria for funding decisions and defined and transparent decision 

making process. 

 

The challenge is to ensure that the revenues generated are effectively and efficiently applied in 

accordance with the community priorities.  The community and/or individuals in the community 

could potentially participate in the benefits of the social trust fund in a variety of ways, namely 

through: 

 

a. Local government structures 

i. Local Economic development Forums 

b. Direct community involvement 

ii. Entrepreneurial participation directly in the 

venture or provision of supporting services e.g. 

maintenance and transport 

iii. Community participation (Trusts and section 21 

companies), intern investing in or supporting 

community development initiatives 

iv. Community bodies (societies and associations) 

addressing a variety of community needs and 

interests 

c. Non-governmental organisations: 

v. Development programmes e.g. school feeding 

schemes, market gardening schemes, HIV Aids 

programmes etc. 

 

- Community development priorities 
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The Northern Cape Provincial Growth and Development Strategy (NCPGDS) states that poverty 

reduction is the most significant challenge faced by the provincial government and its growth and 

development partners. Furthermore, it emphasises the following priority areas have to be 

addressed:  

 

o Reducing the backlog in basic needs such as water, sanitation and housing 

o Improving basic services such as health, education and social services 

o Reducing the HIV/AIDS prevalence rate 

o Creating employment opportunities 

o Reducing the crime rate 

o Empowering vulnerable groups  

 

Taking a lead from the NCPGDS, drawing from the earlier socio-economic scoping work 

undertaken, coupled with a cursory review of the local municipal IDP’s, the following development 

priorities emerge. 

 

Priority areas Key priorities identified 

Provision of basic services 

Services: 

Sanitation 

Water (potable & agricultural) 

Housing 

Electricity 

Roads (gravel upgrades & tarring main roads) 

Facilities: 

Community centre 

Recreational /sports facilities 

Poverty alleviation 

 

Poverty relief schemes 

School feeding schemes 

Unemployment 

 

SME and farmer development promotion: 

Enterprise funding 

Training and mentorship 

Training and re-skilling: 

Adult education 

Skills training 

Expanded public works programmes 

Health programmes and Social 

Services (awareness and direct 

support) 

Supporting individual programmes and initiatives to 

address priority health challenges 

HIV/AIDS prevalence 

Alcohol abuse 

TB 

Education (enable access to 

opportunities – mobility) 

Investment in school infrastructure (physical facilities 

and staff) 
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Priority areas Key priorities identified 

Bursaries to performing students 

 

Increasingly emphasis in CSI programmes is being placed on supporting social investment to 

address basic needs through the following priority interventions: 

 

Provision of basic services: There is increasing focus in development initiatives on focusing 

scare resources on providing basic services. In this regard the key priorities are in addressing: 

o The backlogs in sanitation and housing through for example the continued roll out 

of access to flush toilets in line with the sated National Government priorities. 

o Improving the access to water, particularly potable drinking water and livestock 

drinking water. This could be through investing in community wells and boreholes 

following models applied successfully in other parts of Southern Africa. 

o The improvement of road infrastructure, particularly upgrading deteriorating 

gravel roads and tarring more major roads. In this regard to maximise community 

participation and also support poverty relief and employment consideration could 

be given to the Zibambele process applied successfully in KZN, where 

communities take responsibility for maintaining sections of road for a 

maintenance fee. 

Provision of improved education: There is an increasing acceptance that a key development 

intervention in depressed rural areas, characterised by limited job opportunities and high 

unemployment, is to improve education to enable job seekers to migrate and secure jobs in urban 

centres.  In this regard most community based development initiatives are placing significant 

priority on improving education standards through investing in educational infrastructure. 

Direct poverty and health interventions: The Northern Cape rural communities are 

characterised by significantly high levels of poverty, coupled with specific challenges pertaining to 

health, particularly in terms of AIDs, Alcohol abuse and TB. In this regard investment into feeding 

schemes and improvements in access to healthcare facilities and services are regarded as a 

priority. Integrated models successfully being applied in the Eastern Cape could be considered, 

where the feeding schemes are integrated with supporting market gardening initiatives, which in 

turn provide produce to support school feeding schemes. 

 

o Potential Opportunity Costs of the Development 

 

i. Development opportunities 

 

No alternative development projects are currently under review for the site. 

 

ii. Agricultural output 

 

Combining the total land area of the Northern Cape of 361,830 square km and 98% used for 

stock farming (Department of Agriculture, undated) with agricultural output and employment 
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figures of R3 938 m (IHS Global Insight, 2012) and 44 000 jobs respectively in 2010 (Department 

of Agriculture Forestry and Fisheries, 2010) it is deduced that the average agriculture output and 

employment for the province is R11 105 and 0.12 jobs per square kilometer respectively.  

 

Of the 546 square kilometres planned for the Loeriesfontein wind farm about 3% of agricultural 

land (16.9sq km) could be displaced assuming that cattle will be allowed to graze inside the 

facility that could indicated to an annual agricultural loss of about R 188 000 with two low-paid 

jobs per annum potentially forfeited by changing the land use of the area from agriculture to a 

wind farm. 

  

 

However it is more likely that excess farming stock will be shifted to adjacent areas with no 

economic implications but with potentially implications for bio-diversity resulting from over-

grazing.  

 

iii. Tourism 

 

The contribution of hotels and accommodation towards total output is relatively low (0.5%) in 

Hantam Local Municipality compared to the contribution of the sector of 1.4% in the tourism 

intensive economy of the Western Cape. This suggests the relative low importance of tourism 

activities in the area (HIS Global Insight, 2012).  

 

Determining how wind farms directly affect the tourist industry is problematic and many 

researchers believe the evidence is inconclusive. A large number of international surveys 

conducted among tourists show that most tourists (70 – 91%) are not bothered by the presence 

of wind farms, and an increase of wind farms in the area would not deter them from visiting again 

(in EEU, 2011). 

 

It is furthermore suggested that the type of tourism to the area consist of stay-overs, visiting 

family and business tourism, i.e. tourism categories that will not be affected negatively by the 

wind farm. 

 

o Impact on Rural/Agricultural Property Prices 

 

International studies reveal conflicting results related to the effect of wind farms on property 

values. Arguments can go both ways (EEU, 2011).  

 

In a local survey of estate agents with experience of in the Darling and Yzerfontein property 

markets in the vicinity of the Darling wind farm that has been in operation since 2008, estate 

agents are unanimous in their opinion that the wind farm had no impact on property prices in the 

area. The single opinion was also that the wind farm would not deter future investors nor cause 

people to move out of the area. In an area like Loeriesfontein with vast spaces of open 
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agricultural land and where land uses are predominantly agricultural, it is not likely that the 

proposed wind farm would impact property values since it will not in any way affect the 

agricultural activities or productivity on these properties (EEU, 2011). 

 

 Socio-Cultural Change Processes 

 

The most important socio-cultural change during the operation and maintenance phase relates to 

a change in sense of place.  

 

Much of what is valuable in a culture is embedded in place, which cannot be measured in 

monetary terms. It is because of a sense of place and belonging that some people loath to be 

moved from their dwelling place, despite the fact that they will be compensated for the 

inconvenience and impact on their lives.  

 

Place attachment is a construct that is used to determine and/or explain sense of place. Kyle et 

al. (2003b page 250) stated that place attachment “is the extent to which the individual values or 

identifies with a particular environmental setting.” It has to with meaning and value, an intimate 

connection with an environment. 

 

Place attachment is generally recognised as having two components: Place Identity and Place 

Dependence. According to Proshansky et al. (1983) place identity refers to the way in which a 

person views the self in relation to the environment. It refers to the way in which a person uses a 

place to construct or maintain self-identity (e.g. a conservationist). In contrast, place dependence 

refers to the way in which the environment is able to fulfil the intentions of the user (e.g. hunt, 

farm, relax). 

 

Stedman (2003b) presented research that has found that repeated experience led to 

strengthening of attachment, including developing emotional ties and self-identity. The familiarity 

with an area may therefore differ between visitors and local people, leading to differences in 

attachment. However, research findings indicate that direct contact with a place is not necessary 

for place attachment to develop. Proponents of the socio-cultural perspective on sense of place 

support this research. Blake (2002) argued that places could have symbolic and cultural meaning 

for groups of people, which leads to place attachment even though they have never been there. 

 

Stedman (2003a) uses the term place meanings to describe the dimension of sense of place 

which is more cognitive than emotional (place attachment is more emotional). It has to do with 

evaluative and symbolic beliefs. For example: “The bushveld is a place favoured by hunters” 

refers to place meaning, whereas place attachment is communicated by: “My favourite place is 

the bushveld.” According to Stedman, place meaning can change over time, independently of 

place attachment. Levels of attachment may not change despite the presence of a wind farm but 

the meanings that people attach to it may change. Levels of attachment might not change 
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because place attachment may be based on social relationships, rather than the physical 

appearance of a landscape.  

 

Research on the psychological experience of sense of place suggests that people rapidly 

discount a landscape as soon as the first scar occurs, rather like a stain ruining a favourite 

garment (Petrich 1993). Thereafter, any additional impacts on the landscape have a 

correspondingly smaller effect. Hence, the aesthetic impact of placing any form of development in 

a landscape that already bears the marks of development would be less than that of placing it in a 

relatively unspoilt environment. In discussing the diverse research showing that people 

overwhelmingly prefer “nature scenes” to urban and built environments, Zadik (1985) explains 

"people seem to respond to environments as natural if the areas are predominantly vegetation 

and do not contain human artefacts such as roads or buildings." 

 

Finally for this section it must be pointed out that the potential impact on socio-cultural behaviour 

and the related perception of environmental changes can have either a positive or a negative 

impact on sense of place (e.g. peace of mind vs. frustration/anger).  The introduction of a new 

project to the area can be viewed as a positive impact if people perceive the project as 

infrastructural and/or economic development that is not intrusive on their lives and does not 

cause them immediate danger. Potential negative impacts include the visual impact (to be 

assessed in the visual specialist’s report) and the resultant intrusion on sense of place. 

Furthermore, much of the possible negative impact rests upon the sentiments of the individual 

perceiver. Some may find the wind farm to be an unwelcome intrusion which degrade the natural 

beauty of the landscape and reduce the natural qualities to which they are accustomed. Others 

may find such it to be a welcome sign of progress and infrastructure development, as well as a 

conservation effort towards ‘green energy’. 

 

In addition to considering the psychosocial and emotional aspects, an assessment of sense of 

place also has to consider the physical placement of the infrastructure associated with the wind 

farm within a demarcated site area that would affect as few people as possible. Problem areas in 

this regard were highlighted as part of geographical change processes during pre-construction 

impacts.  

http://www.hort.vt.edu/human/Abstract%20Links/zadik85.htm
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11.1 Methodology for Impact Assessment 

 

The EIA Methodology assists in evaluating the overall effect of a proposed activity on the 

environment. The determination of the effect of an environmental impact on an environmental 

parameter is determined through a systematic analysis of the various components of the impact. 

This is undertaken using information that is available to the environmental practitioner through the 

process of the environmental impact assessment. The impact evaluation of predicted impacts 

was undertaken through an assessment of the significance of the impacts. 

 

11.1.1 Determination of Significance of Impacts 

 

Significance is determined through a synthesis of impact characteristics which include context 

and intensity of an impact. Context refers to the geographical scale i.e. site, local, national or 

global whereas Intensity is defined by the severity of the impact e.g. the magnitude of deviation 

from background conditions, the size of the area affected, the duration of the impact and the 

overall probability of occurrence. Significance is calculated as shown in Table 40. 

 

Significance is an indication of the importance of the impact in terms of both physical extent and 

time scale, and therefore indicates the level of mitigation required. The total number of points 

scored for each impact indicates the level of significance of the impact. 

 

11.1.2 Impact Rating System 

 

Impact assessment must take account of the nature, scale and duration of effects on the 

environment whether such effects are positive (beneficial) or negative (detrimental). Each issue / 

impact is also assessed according to the project stages: 

 

 planning 

 construction  

 operation  

 decommissioning  
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Where necessary, the proposal for mitigation or optimisation of an impact should be detailed. A 

brief discussion of the impact and the rationale behind the assessment of its significance has also 

been included. 

 

Rating System Used To Classify Impacts 

 

The rating system is applied to the potential impact on the receiving environment and includes an 

objective evaluation of the mitigation of the impact. Impacts have been consolidated into one 

rating. In assessing the significance of each issue the following criteria (including an allocated 

point system) is used: 

 

Table 39: Description 

NATURE 

Include a brief description of the impact of environmental parameter being assessed in the 

context of the project. This criterion includes a brief written statement of the environmental 

aspect being impacted upon by a particular action or activity. 

  

GEOGRAPHICAL EXTENT 

This is defined as the area over which the impact will be expressed. Typically, the severity and 

significance of an impact have different scales and as such bracketing ranges are often 

required. This is often useful during the detailed assessment of a project in terms of further 

defining the determined. 

1 Site The impact will only affect the site 

2 Local/district Will affect the local area or district 

3 Province/region Will affect the entire province or region 

4 International and National Will affect the entire country 

      

PROBABILITY 

This describes the chance of occurrence of an impact 

1 Unlikely 

The chance of the impact occurring is extremely 

low (Less than a 25% chance of occurrence).  

2 Possible 

The impact may occur (Between a 25% to 50% 

chance of occurrence). 

3 Probable 

The impact will likely occur (Between a 50% to 

75% chance of occurrence). 

4 Definite 

Impact will certainly occur (Greater than a 75% 

chance of occurrence). 

      

REVERSIBILITY 

This describes the degree to which an impact on an environmental parameter can be 

successfully reversed upon completion of the proposed activity.  
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1 Completely reversible 

The impact is reversible with implementation of 

minor mitigation measures 

2 Partly reversible 

The impact is partly reversible but more intense 

mitigation measures are required. 

3 Barely reversible 

The impact is unlikely to be reversed even with 

intense mitigation measures. 

4 Irreversible 

The impact is irreversible and no mitigation 

measures exist. 

      

IRREPLACEABLE LOSS OF RESOURCES 

This describes the degree to which resources will be irreplaceably lost as a result of a 

proposed activity. 

1 No loss of resource. 

The impact will not result in the loss of any 

resources. 

2 Marginal loss of resource 

The impact will result in marginal loss of 

resources. 

3 Significant loss of resources 

The impact will result in significant loss of 

resources. 

4 Complete loss of resources 

The impact is result in a complete loss of all 

resources. 

      

DURATION 

This describes the duration of the impacts on the environmental parameter. Duration indicates 

the lifetime of the impact as a result of the proposed activity 

1 Short term 

The impact and its effects will either disappear 

with mitigation or will be mitigated through natural 

process in a span shorter than the construction 

phase (0 – 1 years), or the impact and its effects 

will last for the period of a relatively short 

construction period and a limited recovery time 

after construction, thereafter it will be entirely 

negated (0 – 2 years). 

2 Medium term 

The impact and its effects will continue or last for 

some time after the construction phase but will be 

mitigated by direct human action or by natural 

processes thereafter (2 – 10 years). 

3 Long term 

The impact and its effects will continue or last for 

the entire operational life of the development, but 

will be mitigated by direct human action or by 

natural processes thereafter (10 – 50 years). 
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4 Permanent 

The only class of impact that will be non-transitory. 

Mitigation either by man or natural process will not 

occur in such a way or such a time span that the 

impact can be considered transient (Indefinite).  

      

CUMULATIVE EFFECT 

This describes the cumulative effect of the impacts on the environmental parameter. A 

cumulative effect/impact is an effect which in itself may not be significant but may become 

significant if added to other existing or potential impacts emanating from other similar or diverse 

activities as a result of the project activity in question. 

1 Negligible Cumulative Impact 

The impact would result in negligible to no 

cumulative effects 

2 Low Cumulative Impact 

The impact would result in insignificant cumulative 

effects 

3 Medium Cumulative impact 

The impact would result in minor cumulative 

effects 

4 High Cumulative Impact 

The impact would result in significant cumulative 

effects 

  

INTENSITY/ MAGNITUDE 

Describes the severity of an impact 

1 Low 

Impact affects the quality, use and integrity of the 

system/component in a way that is barely 

perceptible. 

2 Medium 

Impact alters the quality, use and integrity of the 

system/component but system/ component still 

continues to function in a moderately modified way 

and maintains general integrity (some impact on 

integrity). 

3 High 

Impact affects the continued viability of the 

system/ component and the quality, use, integrity 

and functionality of the system or component is 

severely impaired and may temporarily cease. 

High costs of rehabilitation and remediation. 

4 Very high 

Impact affects the continued viability of the 

system/component and the quality, use, integrity 

and functionality of the system or component 

permanently ceases and is irreversibly impaired 

(system collapse). Rehabilitation and remediation 

often impossible. If possible rehabilitation and 

remediation often unfeasible due to extremely high 

costs of rehabilitation and remediation. 
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 SIGNIFICANCE 

Significance is determined through a synthesis of impact characteristics. Significance is an 

indication of the importance of the impact in terms of both physical extent and time scale, and 

therefore indicates the level of mitigation required. This describes the significance of the impact 

on the environmental parameter. The calculation of the significance of an impact uses the 

following formula: 

 

(Extent + probability + reversibility + irreplaceability + duration + cumulative effect) x 

magnitude/intensity. 

 

The summation of the different criteria will produce a non weighted value. By multiplying this 

value with the magnitude/intensity, the resultant value acquires a weighted characteristic which 

can be measured and assigned a significance rating. 

Points Impact Significance Rating Description 

    

 

  

6 to 28 Negative Low impact  The anticipated impact will have negligible 

negative effects and will require little to no 

mitigation. 

6 to 28 Positive Low impact  The anticipated impact will have minor positive 

effects. 

29 to 50 Negative Medium impact  The anticipated impact will have moderate 

negative effects and will require moderate 

mitigation measures. 

29 to 50 Positive Medium impact  The anticipated impact will have moderate positive 

effects. 

51 to 73 Negative High impact  The anticipated impact will have significant effects 

and will require significant mitigation measures to 

achieve an acceptable level of impact. 

51 to 73 Positive High impact  The anticipated impact will have significant 

positive effects. 

74 to 96 Negative Very high impact  The anticipated impact will have highly significant 

effects and are unlikely to be able to be mitigated 

adequately.  These impacts could be considered 

"fatal flaws".  

74 to 96 Positive Very high impact  The anticipated impact will have highly significant 

positive effects.    
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Table 40: Rating of impacts 

IMPACT TABLE FORMAT 

Environmental Parameter A brief description of the environmental aspect likely to 

be affected by the proposed activity e.g. Surface water 

Issue/Impact/Environmental 

Effect/Nature  

A brief description of the nature of the impact that is 

likely to affect the environmental aspect as a result of 

the proposed activity  e.g. alteration of aquatic biota The 

environmental impact that is likely to positively or 

negatively affect the environment as a result of the 

proposed activity e.g. oil spill in surface water 

     Extent A brief description indicating the chances of the impact 

occurring 

     Probability A brief description of the ability of  the environmental 

components recovery after a disturbance as a result of 

the proposed activity 

     Reversibility A brief description of the environmental aspect likely to 

be affected by the proposed activity e.g. Surface water 

     Irreplaceable loss of resources A brief description of the degree in which irreplaceable 

resources are likely to be lost 

     Duration A brief description of the amount of time the proposed 

activity is likely to take to its completion 

     Cumulative effect A brief description of whether the impact will be 

exacerbated as a result of the proposed activity 

     Intensity/magnitude A brief description of whether the impact has the ability 

to alter the functionality or quality of a system 

permanently or temporarily 

     Significance Rating A brief description of the importance of an impact which 

in turn dictates the level of mitigation required 

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent 4 1 

Probability 4 1 

Reversibility 4 1 

Irreplaceable loss 4 1 

Duration 4 1 

Cumulative effect 4 1 

Intensity/magnitude 4 1 

Significance rating -96 (high negative) -6 (low negative) 
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IMPACT TABLE FORMAT 

Mitigation measures 

Outline/explain the mitigation measures to be 

undertaken to ameliorate the impacts that are likely to 

arise from the proposed activity. Describe how the 

mitigation measures have reduced/enhanced the impact 

with relevance to the impact criteria used in analyzing 

the significance. These measures will be detailed in the 

EMPr. 

 

The 2010 regulations also specify that alternatives must be compared in terms of impact 

assessment. 

 

 

11.2 Environmental Impact Assessment 

 

11.2.1 Construction Phase - Biodiversity (flora and fauna) Assessment  

 

Loss of habitat for red data / general species 

 

Table 41: Rating of impacts related to loss of habitat for red data / general species  

IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Loss of habitat for red data / general species 

     Extent The impact is only expected to affect the site. 

 

     Probability The impact may occur (Between a 25% to 50% chance of 

occurrence). 

 

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 

 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will continue or last for some time 

after the construction phase but will be mitigated by direct 

human action or by natural processes thereafter (2 – 10 years). 
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IMPACT TABLE FORMAT 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact alters the quality, use and integrity of the 

system/component but system/ component still continues to 

function in a moderately modified way and maintains general 

integrity (some impact on integrity). 

 

     Significance Rating Prior to mitigation measures: 

There will be a negative Low impact i.e. the anticipated impact 

will have negligible negative effects however mitigation 

measures must be implemented.  

 

After mitigation measures: 

After mitigation measures, the negative low impact persists.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 2 1 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 2 1 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating -24 (low negative) -6(low negative) 

Mitigation measures 

Maintain footprint strictly during construction 

Appoint Environmental Control Officer (ECO) for the duration of 

construction. 

Conduct construction walk down prior to construction to conduct 

a search and rescue exercise. 

Existing indigenous vegetation must be retained where possible. 

Remove and relocate any plants of botanical or ecological 

significance (these must be indicated by the ECO) 

Vegetation to be removed as it becomes necessary 

No vegetation to be used for firewood. 

Demarcation of sensitive areas prior to construction activities 

starting. 

 

Edge effect 

 

Table 42: Rating of impacts related to edge effect 
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IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Edge effect 

     Extent The impact is only expected to affect the site. 

 

     Probability Impact will certainly occur (Greater than a 75% chance of 

occurrence). 

 

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 

 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will continue or last for some time 

after the construction phase but will be mitigated by direct 

human action or by natural processes thereafter (2 – 10 years). 

 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact alters the quality, use and integrity of the 

system/component but system/ component still continues to 

function in a moderately modified way and maintains general 

integrity (some impact on integrity). 

 

     Significance Rating Prior to mitigation measures: 

There will be a negative Low impact i.e. the anticipated impact 

will have negligible negative effects however mitigation 

measures must be implemented.  

 

After mitigation measures: 

After mitigation measures, the negative low impact persists 

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 4 2 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 2 1 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 214  

IMPACT TABLE FORMAT 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating -28 (low negative) -7(low negative) 

Mitigation measures 

The contractor should be responsible for implementing a 

programme of weed control (particularly in areas where soil has 

been disturbed); and grassing of any remaining stockpiles to 

prevent weed invasion. 

The spread of exotic species occurring throughout the site 

should be controlled. 

All exotic vegetation must be removed from the site (if present). 

 

11.2.2 Construction Phase - Avifauna Assessment  

 

Displacement of priority species due to disturbance 

 

Table 43: Displacement of priority species due to disturbance during construction phase 

IMPACT TABLE 1 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Displacement of priority species due to disturbance 

during construction phase. 

     Extent The impact will only affect the site.  

     Probability Impact will certainly occur (greater than a 75% chance of 

occurrence) for some species, particularly the larger 

ones. With appropriate mitigation measures (e.g. buffer 

zone for breeding Greater Kestrel) the impacts can be 

partially avoided. 

     Reversibility Completely reversible. The construction activities will 

inevitably cause temporary displacement of some priority 

species. Once the source of the disturbance has been 

removed, i.e. the noise and movement associated with 

the construction activities, most species should re-

colonise the areas which have not been transformed by 

the footprint.  

     Irreplaceable loss of resources Marginal loss of resources. The displacement is likely to 

be temporary.  

     Duration Short term. Once the source of the disturbance has been 

removed, i.e. the noise and movement associated with 

the construction activities, most species should re-
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IMPACT TABLE 1 

colonise the areas which have not been transformed by 

the footprint. 

     Cumulative effect Low cumulative impact. The priority species that occur (or 

are likely to occur) at the proposed site all have large 

distribution ranges (except Red Lark and Sclater’s Lark 

which are more range restricted), the cumulative impact 

of displacement would therefore be locally significant, 

rather than regional or national. 

     Intensity/magnitude High. Impact affects the continued viability of the 

system/component and the quality, use, integrity and 

functionality of the system or component is severely 

impaired and may temporarily cease.   

     Significance Rating Medium significance. Once the source of the disturbance 

has been removed, i.e. the noise and movement 

associated with the construction activities, most species 

should re-colonise the areas which have not been 

transformed by the footprint. 

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 3 2 

Reversibility 1 1 

Irreplaceable loss 3 2 

Duration 1 1 

Cumulative effect 3 2 

Intensity/magnitude 3 2 

Significance rating -30 (Medium negative) -22 (low negative) 

Mitigation measures 

Restrict the construction activities to the construction 

footprint area. Do not allow any access to the remainder 

of the property during the construction period. A 250m 

exclusion zone should be implemented around the 

existing Greater Kestrel breeding pair where no 

construction activity should take place.  

 

Displacement of priority species due to habitat destruction 

 

Table 44: Displacement of priority species due to habitat destruction during construction phase 

IMPACT TABLE 2 
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IMPACT TABLE 2 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Displacement of priority species due to habitat 

destruction during construction phase 

     Extent The impact will only affect the site.  

     Probability Impact will certainly occur (greater than a 75% chance of 

occurrence)  

     Reversibility Irreversible. The footprint of the wind farm is an inevitable 

result of the development.   

     Irreplaceable loss of resources Marginal loss of resources. The overall physical footprint 

is likely to amount to less than 5% of the development 

area. 

     Duration Long term. The habitat transformation will be permanent 

     Cumulative effect Low cumulative impact. The overall physical footprint is 

likely to amount to less than 5% of the development area. 

     Intensity/magnitude Low. The overall physical footprint is likely to amount to 

less than 5% of the development area. 

     Significance Rating Low significance. The overall physical footprint is likely to 

amount to less than 5% of the development area. 

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 4 4 

Reversibility 4 4 

Irreplaceable loss 2 2 

Duration 4 4 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -16 (low negative) -16 (low negative) 

Mitigation measures 

No mitigation is possible to prevent the permanent habitat 

transformation caused by the construction of the wind 

farm infrastructure. To prevent unnecessary habitat 

destruction (i.e. more than is inevitable), the 

recommendations of the specialist ecological study must 

be strictly adhered to. 
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11.2.3 Construction Phase - Bat Assessment  

 

In this case, the original impact rating procedure has been slightly altered as applying it results in 

higher significance ratings for some impacts compared to others. With impacts like bat mortality 

during migration, there are major concerns should the impact occur however the probability of 

occurrence are usually quite low. But if all factors are multiplied by ‘intensity’ the significance 

rating would be higher than that of foraging mortality. Moreover in reality for a site like 

Loeriesfontein foraging mortality impact is a much more significant problem that probably needs 

to be mitigated (depending on results of monitoring). Therefore it’s more suitable to multiply all 

the factors with ‘probability’ to achieve a reasonable significance rating. This is because if it’s 

highly unlikely for an impact to occur, it deserves less attention than one that is definite to 

happen. 

 

Table 45: Destruction of foraging habitat 

Environmental Parameter Destruction of foraging habitat (construction phase). 

Issue/Impact/Environmental 

Effect/Nature 

All major bat foraging habitats on this site are already included 

within the clients proposed buffer zones and will therefore not 

be destroyed by construction. 

Geographical extent Site. 

Probability Unlikely  

Reversibility The impact is barely reversible should the turbines be placed in 

an area of high bat sensitivity. 

Irreplaceable loss of resources Marginal without mitigation. 

Duration For the duration of the operating wind farm with or without 

mitigation. 

Cumulative effect Negligible  

Intensity/magnitude Considered low without mitigation. 

Significance Rating Low without mitigation 

   

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 1 1 

Reversibility 3 1 

Irreplaceable loss of resources 2 1 

Duration 3 3 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Probability 1 1 

Significance Rating 11 (Negative Low) 8 (Negative low) 

Mitigation None required 
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11.2.4 Construction Phase - Surface Water Impact Assessment  

 

Table 46: Construction activities taking place in, near or through watercourses and associated 

buffer zone areas 

IMPACT TABLE 

Environmental Parameter Watercourses and associated buffer zones 

Issue/Impact/Environmental Effect/Nature  Construction activities taking place in, near or 

through watercourse areas and associated buffer 

zones 

     Extent Site 

     Probability Definite 

     Reversibility Irreversible 

     Irreplaceable loss of resources Marginal to significant loss of resources 

     Duration Short term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is medium and 

negative. With appropriate mitigation measures, the 

impact is likely to be negligible. 

  Pre-mitigation impact rating 

Post mitigation 

impact rating 

Extent 1 1 

Probability 4 4 

Reversibility 4 4 

Irreplaceable loss 2-3 2 

Duration 1 1 

Cumulative effect 3 2 

Intensity/magnitude 2 1 

Significance rating - 30 to - 32 (medium negative) - 14 (low negative) 

Mitigation measures Refer to mitigation measures section below 

 

Table 47 Construction phase stormwater run-off impacts  

IMPACT TABLE 

Environmental Parameter Watercourses and associated buffer zones 

Issue/Impact/Environmental Effect/Nature  Stormwater run-off and consequent erosion impacts 

to watercourses and associated buffer zones to 

exposed bare construction areas  
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     Extent Site 

     Probability Possible 

     Reversibility Completely Reversible 

     Irreplaceable loss of resources Marginal loss of resources 

     Duration Short term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is low and 

negative. With appropriate mitigation measures, the 

impact is likely to be significantly reduced. 

  Pre-mitigation impact rating 

Post mitigation 

impact rating 

Extent 1 1 

Probability 2 1 

Reversibility 1 1 

Irreplaceable loss 2 1 

Duration 1 1 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating - 20 (low negative) - 6 (low negative) 

Mitigation measures Refer to mitigation measures section below 

 

11.2.5 Construction Phase - Agricultural Potential  

 

Table 48: Contamination of local soil and land use resources 

IMPACT TABLE 

Environmental Parameter Soil and Land Use Resources 

Issue/Impact/Environmental 

Effect/Nature  

Loss of agricultural land and / or production as a result of 

the proposed activities 

     Extent Impacts will be restricted to the site. 

     Probability A marginal loss of grazing land will definitely occur. 

     Reversibility The land can be returned to grazing after construction has 

been completed. 

     Irreplaceable loss of 

resources 

The construction of the turbines and associated 

infrastructure will result in a very marginal loss of 

agricultural land and production. 
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     Duration The impact and its effects will continue or last for the entire 

operational life of the development. The life span of the 

development is greater than 20 years. 

     Cumulative effect Negligible Cumulative Impact 

     Intensity/magnitude Low 

     Significance Rating The anticipated impact will have negligible negative effects 

and will require little to no mitigation. 

 

 

Pre-mitigation impact rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 4 4 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -12 (low negative) -12 (low negative) 

Mitigation measures Refer to the mitigation measures section below for a list 

of mitigation measures. 

 

 

11.2.6 Construction Phase - Noise Impact Assessment  

 

Table 49: Impact Assessment: Construction Activities without Mitigation 

Nature:  
Numerous simultaneous construction activities that could impact 

on NSDs. 

Acceptable Rating Level 

Rural district with little road traffic: 45 dBA outside during day  

(refer section 5 of the main Noise report) 

Use of LReq,d of 45 dBA for rural areas. 

Extent (LAeq > LReq,d) 
Local – Noise impact does not extend further than 1,000 meters 

from activity (2). 

Duration 

Temporary – Noisy activities in the vicinity of the receptors 

would last only a fraction of the construction period (few 

months) (1). 

Magnitude 

Ambient noise levels > Zone Sound Level  

Change in ambient sound levels > 7dBA (NSD01) 

High (10) 
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Probability 

The construction noises will significantly change the existing 

ambient sound levels in the area, especially at NSD01, yet the 

projected noise levels are still less than the rating level. It is 

highly likely that the noise levels will be less than typical 

ambient sound levels associated with a farm dwelling. This is 

because the noises created by normal daily activities would 

mask all construction related noises.  

Improbable (1). 

Significance Low (7 - 13). 

Status  Negative. 

Reversibility High. 

Irreplaceable loss of 

resources? 
Not relevant. 

Comments - 

Can impacts be mitigated? Yes, though mitigation not required. 

Mitigation:  Presented in the mitigation section below 

Cumulative impacts:  

This impact is cumulative with existing ambient background 

noises as well as other noisy activities conducted in the same 

area. 

Residual Impacts:  
This impact will only disappear once construction activities 

cease.  

 

11.2.7 Construction Phase - Visual Impact Assessment  

 

Table 50: Rating of day-time visual impacts of the wind farm during construction 

IMPACT OF THE WIND FARM  

Environmental Parameter Visual environment: The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 

Issue/Impact/Environmental 

Effect/Nature  

Day-time visual impact during construction: Large 

construction vehicles and equipment during the construction 

phase will alter the natural character of the study area and 

expose visual receptors to visual impacts associated with the 

construction phase. 

     Extent Local / District (2) 

     Probability Probable (3) 

     Reversibility Completely reversible (1) 
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IMPACT OF THE WIND FARM  

     Irreplaceable loss of 

resources * 

No loss (1) 

     Duration Short term (1) 

     Cumulative effect Low cumulative effects (2) 

     Intensity/magnitude Medium (2) 

     Significance Rating Prior to mitigation measures: 

There will be a negative low impact i.e. the anticipated impact 

will have negligible negative effects and will require little to no 

mitigation. 

After mitigation measures: 

The negative low impact will persist after mitigation.  

  

  

Pre-mitigation impact  

rating Post mitigation impact rating 

Extent 2 2 

Probability 3 3 

Reversibility 1 1 

Irreplaceable loss 1 1 

Duration 1 1 

Cumulative effect 2 2 

Intensity/magnitude 2 1 

Significance rating -20 (negative low) -10 (negative low) 

Mitigation measures 

Carefully plan to reduce the construction period. 

Minimise vegetation clearing and rehabilitate cleared areas as 

soon as possible. 

Maintain a neat construction site by removing rubble and waste 

materials regularly. 

Make use of existing gravel access roads where possible. 

Ensure that dust suppression techniques are implemented on all 

access roads. 

 

Table 51: Rating of night-time visual impacts of the wind farm during construction 

IMPACT OF THE WIND FARM  

Environmental Parameter Visual environment: The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 
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IMPACT OF THE WIND FARM  

Issue/Impact/Environmental 

Effect/Nature  

Night-time visual impact during construction: The night 

scene is characterised by a dark night environment with very few 

light sources visible. Most construction activities are likely to take 

place during day-time business hours and therefore the 

construction phase of the development is unlikely to have a 

significant impact on the visual quality of the area at night. 

     Extent Local/district (2) 

     Probability Unlikely (1) 

     Reversibility Completely reversible (1) 

     Irreplaceable loss of 

resources ** 

No loss (1) 

     Duration Short term (1) 

     Cumulative effect Negligible cumulative effects (1) 

     Intensity/magnitude Low (1) 

     Significance Rating Prior to mitigation measures: 

There will be a negative low impact i.e. the anticipated impact 

will have negligible negative effects and will require little to no 

mitigation. 

After mitigation measures: 

The negative low impact will persist after mitigation. 

  

  

Pre-mitigation impact  

rating Post mitigation impact rating 

Extent 1 1 

Probability 1 1 

Reversibility 1 1 

Irreplaceable loss 1 1 

Duration 1 1 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -7 (negative low) -6 (negative low) 

Mitigation measures 

Limit construction activities to day-time hours in order to prevent 

night lighting during construction. 
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11.2.8 Construction Phase - Heritage Assessment  

 

Table 52: Impacts on Stone Age sites 

Environmental Parameter Pre-colonial: Stone Age sites  

Issue/Impact/Environmental     

Effect/Nature 

Many sites are still unknown. Their potential and significance 

therefore unknown. The impact will be the physical 

disturbance of the material and its context. Impact will be 

focused on a particular node, i.e. tower positions or access/ 

inspection roads. 

     Extent Local 

     Probability    Can occur 

     Reversibility Irreversible 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a low significance on a region level – viewed as 

NHRA Grade III sites. Distinguish from find spots, which have 

low significance 

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 3 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Once sites are identified, if the location is to be used for 

development purposes, then mitigation of the site will be 

necessary. This could require excavation, or at least mapping 

and collection of surface material 

 

Table 53: Impacts on Farmsteads 

Environmental Parameter Colonial Period: Farmsteads  

Issue/Impact/Environmental     

Effect/Nature 

The various features are subject to damage. Easier to identify 

and therefore easier to avoid. Variety of interconnected 

elements makes up the whole. Impact on part therefore 

implies an impact on the whole.  
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     Extent Local 

     Probability    Can occur 

     Reversibility Reversible with human intervention 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a high significance on a region level – viewed as 

NHRA Grade III sites.  

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 3 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Mitigation should take the form of isolating known sites and 

declare them as no-go zones with sufficient large buffer 

zones around them for protection. In exceptional cases 

mitigation can be implemented after required procedures 

have been followed. 

 

Table 54: Impacts on Cemeteries 

Environmental Parameter Colonial Period: Cemeteries  

Issue/Impact/Environmental     

Effect/Nature 

The various features are subject to damage. Easier to identify 

and therefore easier to avoid. Variety of interconnected 

elements makes up the whole. Impact on part therefore 

implies an impact on the whole.    

     Extent Local 

     Probability    Can occur 

     Reversibility Irreversible 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a high significance on a local level – viewed as 

NHRA Grade III sites 

  

 Pre-mitigation impact rating Post mitigation impact rating 
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Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 3 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Mitigation should take the form of isolating known sites and 

declare them as no-go area with sufficient large buffer zones 

around them for protection. In exceptional cases mitigation 

can be implemented after required procedures have been 

followed. 

 

Table 55: Impacts on farming related features 

Environmental Parameter Colonial Period: Farming related features  

Issue/Impact/Environmental     

Effect/Nature 

The various features are subject to damage. Easier to identify 

and therefore easier to avoid. Variety of interconnected 

elements makes up the whole. Impact on part therefore 

implies an impact on the whole.  

     Extent Local 

     Probability    Can occur 

     Reversibility Reversible with human intervention 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a low significance on a region level – viewed as 

NHRA Grade III sites.  

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 1 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Mitigation should take the form of isolating known sites and 
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declare them as no-go areas with sufficient large buffer zones 

around them for protection. Mitigation can be implemented 

after required procedures have been followed. 

 

11.2.9 Construction Phase - Socio-economic Impact Assessment  

 

Employment and output Creation 

 

Table 56: Employment and output Creation during construction 

EMPLOYMENT AND OUTPUT CREATION 

Environmental Parameter Employment and output creation in the construction phase 

Issue/Impact/Environmental 

Effect/Nature 

The creation of local jobs and income during the construction of 

the wind farm  

Extent Wind farm: 313 local jobs and R 220 towards local production 

per annum for 24 months; i.e. 7.7% of local employment and 

21%of local output. 

 

 

Probability High 

Reversibility N/A 

Irreplaceable loss of resources N/A 

Duration 2 years 

Cumulative effect Wind farm: An additional 178 jobs and R 42m in local production 

per annum due to economic multiplier effects during the 

construction phase. Total impact = 12% of local employment (for 

the locals) and 25% of local output. 

 

 

Intensity/magnitude High 

Significance Rating High  

 

 PRE-MITIGATION POST-MITIGATION 

Extent Province/region 3 National 4 

Probability Definite 4 Definite 4 

Reversibility Not required 0 Not required 0 

Irreplaceable loss None 0 None 0 
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Duration Short term 1 Short term 1 

Cumulative effect Negligible  1 Negligible 1 

Intensity / magnitude Medium 2 High 3 

Significance rating Positive Low 18 Positive Medium  30 

Mitigation measures Ensure that the unskilled local jobs created are linked to a skills 

development programme for permanent employment 

 

Social mobilisation 

 

Table 57: Social mobilisation during construction 

SOCIAL MOBILISATION 

Environmental Parameter Note: As it would be difficult for the contractor to control conflict 

situations where they occur when construction workers spend 

their free time in the local community, this assessment focuses 

on conflict situations that the contractor can control.  

Conflict between Mainstream (or its contractors) and 

landowners should be avoided by abiding to terms and 

conditions set out during negotiation process, especially in 

terms of potential problem areas such as access to properties, 

fencing and security.  

Issue/Impact/Environmental 

Effect/Nature 

Conflict situations that can delay the project and prolong the 

duration of impacts, which in turn would affect local residents’ 

quality of life and result in economic impacts.  

Extent Where conflict occurs with regard to the issues mentioned 

above, Mainstream (or its contractors) should aim to restrict it to 

the landowner in question to prevent problems from extending 

to other areas. 

Probability The chance of occurrence is dependent on how the construction 

process is managed, which is difficult to predict – it might 

therefore be possible that the impact will occur, just as it might 

be possible that it will not occur.  

Reversibility Conflict situations are for the most part completely reversible if 

problems are rectified.  

Irreplaceable loss of resources A loss of resources might be the cause for conflict (e.g. a gate 

left open lead to missing cattle) – again this will be difficult to 

gauge at this stage and therefore the safest option would be to 

say that there might be a marginal loss of resources.  

Duration Conflict situations for the most part will be limited to the 

construction phase. 
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Cumulative effect One conflict situation with a particular landowner can spread to 

other landowners so that they are antagonistic against the 

contractor even before they arrive on site.  

 

Other conflict situations can also arise in other areas as outlined 

in the body of the report, i.e. between jobseekers and 

construction workers, between construction workers and the 

local community and between the local community and 

Mainstream. Although all of these conflict situations might have 

small centralised points, collectively the local community as a 

whole can start resenting the presence of the construction team. 

Intensity/magnitude Conflict can range from barely perceptible (e.g. a contained 

conflict situation with one landowner that gets resolved quickly) 

to dispersed conflict situations that lead to high costs of 

remediation (e.g. community members protesting against the 

project).  

Significance Rating Negative Low 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Site 1 Site 1 

Probability Possible 2 Unlikely 1 

Reversibility Partly reversible 2 Completely reversible 1 

Irreplaceable loss Marginal 2 None 1 

Duration Short term 1 Short term 1 

Cumulative effect Low 2 Low 2 

Intensity / magnitude Medium 2 Low 1 

Significance rating Negative Low -20 Negative Low -7 

Mitigation measures Problem areas that are brought under the attention of the 

contractor should be rectified immediately. If the contractor is 

unable to so, this should be communicated to the landowner 

along with a plan on how and when the problem will be 

addressed. The landowner should be given regular feedback on 

the matter.  

All mitigation measures contained in the EMP should be 

implemented and monitored by an ECO. Remedial action 

should be taken where the contractor fails to comply with the 

EMP.  

 

Health and safety impacts 

 

Table 58: Health and safety impacts during construction 
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HEALTH AND SAFETY IMPACTS 

Environmental Parameter Reduce the risk spreading Sexually Transmitted Infections 

including HIV.  

Issue/Impact/Environmental 

Effect/Nature 

HIV/AIDS has numerous impacts ranging from the obvious 

health impacts to the less obvious economic impacts as result of 

a reduced workforce, loss of breadwinners resulting an 

alteration in family structures.  

Extent For the duration of the project the impact of HIV infections might 

be restricted to the local area, but as people move to other 

areas, so too does the virus. 

Probability The probability that construction workers will engage in sexual 

relationships with locals is quite high. This is beyond the control 

of the contractor, but the contractor can supply condoms and 

information material to reduce the probability of HIV and other 

STI infections.  

Reversibility Once infection has occurred, the impact is irreversible. It is 

therefore important to develop and implement a Health and 

Safety Plan, including a HIV/AIDS prevention plan during the 

construction phase.  

Irreplaceable loss of resources HIV/AIDS will eventually lead to the loss of human resources, 

which would have an economic impact on the contractor who 

would have to spend time and money on training new 

employees  

Duration Until such time that a cure is found, HIV infection is permanent 

Cumulative effect Humans are transportable; therefore these infections can be 

spread when the construction worker migrates to a new area 

and perpetuates old behaviour (i.e. engage in a new casual 

sexual relationship).  

The death of parents and breadwinners alters family structures 

so that children become heads of households, restricting them 

from completing their education, holding them in downward 

poverty cycles. 

Intensity/magnitude HIV infections can severely impair the functionality of the 

construction process due to illness and absenteeism.  

Significance Rating Negative High impact (pre-mitigation) to Negative Low impact 

(post-mitigation)  

The health and economic impacts as result of STI and HIV infection is a category 1 impact, as 

these impacts will occur regardless of the alternative chosen. The impact table below therefore 

reflects the same numerical value for each of the impact variables as no distinction was made 

between alternatives. 

 PRE-MITIGATION POST-MITIGATION 
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Extent National 4 Local 2 

Probability Probable 3 Possible 2 

Reversibility Irreversible 4 Barely reversible 3 

Irreplaceable loss Significant 3 Marginal 2 

Duration Medium 2 Medium 2 

Cumulative effect High 4 Medium 3 

Intensity / magnitude High 3 Medium 2 

Significance rating Negative High -60 Negative Low  -28 

Mitigation measures Mainstream or its contractor should appoint a service provider 

or local NGO to develop, implement and manage an HIV/AIDS 

prevention programme. The service provider or NGO should 

specialise in the field of HIV/AIDS. 

The HIV/AIDS prevention programme should extend to the local 

community and should pay special attention to vulnerable 

groups such as women and youth. 

 

It should be noted that, due to the standard format of the impact rating system, it is not possible to 

accurately reflect the irreversibility of infection (negative impact) once it has occurred alongside 

the implementation of an effective HIV/AIDS prevention plan (positive impact) in the table above. 

Overall the impact therefore appears negative, but the reader should bear in mind that there are 

positive components in terms of advocating healthier and safer sexual practices that can bear 

positive impacts within communities.  

 

11.2.10 Operation Phase - Biodiversity (flora and fauna) Assessment  

 

Loss of habitat for red data / general species 

 

Table 59: Rating of impacts related to loss of habitat for red data / general species  

IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Loss of habitat for red data / general species 

     Extent The impact is only expected to affect the site. 

 

     Probability The chance of the impact occurring is extremely low (Less than 

a 25% chance of occurrence).  

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 
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IMPACT TABLE FORMAT 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will continue or last for the entire 

operational life of the development, but will be mitigated by direct 

human action or by natural processes thereafter (10 – 50 years) 

 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact alters the quality, use and integrity of the 

system/component but system/ component still continues to 

function in a moderately modified way and maintains general 

integrity (some impact on integrity). 

 

     Significance Rating Prior to mitigation measures: 

There will be a negative Low impact i.e. the anticipated impact 

will have negligible negative effects however mitigation 

measures must be implemented.  

 

After mitigation measures: 

After mitigation measures, the negative low impact persists.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 1 1 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 3 1 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -10 (low negative) -6(low negative) 

Mitigation measures 

Maintain footprint strictly during operation 

Constant removal of alien invasive species in and around site. 

 

Edge effect 

 

Table 60: Rating of impacts related to edge effect 

IMPACT TABLE FORMAT 
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IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Edge effect 

     Extent The impact is only expected to affect the site. 

 

     Probability The impact may occur (Between a 25% to 50% chance of 

occurrence). 

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 

 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will continue or last for the entire 

operational life of the development, but will be mitigated by direct 

human action or by natural processes thereafter (10 – 50 years) 

 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact alters the quality, use and integrity of the 

system/component but system/ component still continues to 

function in a moderately modified way and maintains general 

integrity (some impact on integrity). 

 

     Significance Rating Prior to mitigation measures: 

There will be a negative low impact i.e. the anticipated impact 

will have moderate negative effects and will require moderate 

mitigation measures  

 

After mitigation measures: 

After mitigation measures, a negative low impact will be 

achieved.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 2 2 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 3 1 
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IMPACT TABLE FORMAT 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating -26 (low negative) -7(low negative) 

Mitigation measures 

The client should be responsible for implementing a programme 

of weed control  

The spread of exotic species occurring throughout the site 

should be controlled. 

All exotic vegetation must be removed from the site (if present). 

 

11.2.11 Operation Phase - Avifauna Assessment  

 

Displacement of priority species due to disturbance 

 

Table 61: Displacement of priority species due to disturbance during operational phase 

IMPACT TABLE 3 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Displacement of priority species due to disturbance 

during operational phase 

     Extent The impact will only affect the site.  

     Probability Possible. The impact may occur (between a 25% to 50% 

chance of occurrence). 

     Reversibility Completely reversible. The operational activities could 

cause displacement of some priority species. Once the 

operation of the wind farm ceases, the birds would re-

colonise the area.   

     Irreplaceable loss of resources Marginal loss of resources. Once the operation of the 

wind farm ceases, the birds would most likely re-colonise 

the area.   

     Duration Long term. Although habituation may happen in some 

instances, it must be assumed that in some instances the 

impact may be long term i.e. for the life-time of the 

activity.  

     Cumulative effect Medium to high cumulative impact. The priority species 

that occur (or are likely to occur) at the proposed site all 

have large distribution ranges (except Red Lark and 

Sclater’s Lark which are more range restricted), the 

cumulative impact of displacement would therefore be 

locally significant, but for Red Lark it could be regional or 
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IMPACT TABLE 3 

national. 

     Intensity/magnitude Medium. Although habituation may happen in some 

instances, it must be assumed that in some instances the 

impact may be long term i.e. for the life-time of the 

activity.  

     Significance Rating Low significance. Once the source of the disturbance has 

been removed, i.e. the noise and movement associated 

with the construction activities, most species should re-

colonise the areas which have not been transformed by 

the footprint. 

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 2 2 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 3 - 4 2 

Intensity/magnitude 2 2 

Significance rating -24  to -26 (low negative) -22 (low negative) 

Mitigation measures 

Post-construction monitoring should be implemented to 

make comparisons with baseline conditions possible. 

Operational activities should be restricted to the plant 

area. Maintenance staff should not be allowed to access 

other parts of the property unless it is necessary for wind 

farm related work. If actual displacement levels of priority 

species prove to be high, particularly Red Lark, 

appropriate off-sets should be considered. 

 

Collisions of priority species with the turbines 

 

Table 62: Collisions of priority species with the turbines in the operational phase 

IMPACT TABLE 4 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Collisions of priority species with the turbines in the 

operational phase. 

     Extent The impact will only affect the site.  
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IMPACT TABLE 4 

     Probability Probable. The impact will likely occur (between a 50% to 

75% chance of occurrence). 

     Reversibility Completely reversible. The operational activities could 

cause collision mortality of some priority species. Once 

the operation of the wind farm ceases, the mortality 

would cease as well.   

     Irreplaceable loss of resources Marginal loss of resources. Collision mortality should not 

lead to the local extinction of any of the priority species, 

as the site will most likely be re-colonised after the 

activity ceases.  

     Duration Long term. The risk of collision will be present for the life-

time of the development.   

     Cumulative effect Medium to high cumulative impact. The cumulative 

impact will depend largely on which species are killed. 

Bustards and flamingos suffer high mortality on power 

lines, for these species the cumulative impacts may be 

high. If Red Larks are killed, the cumulative impacts may 

likewise be high.     

     Intensity/magnitude Medium. The operational activities could cause mortality 

of some priority species, but the system should continue 

to function in a modified way. 

     Significance Rating Medium significance. The anticipated impact will have 

moderate negative effects and will require moderate 

mitigation measures.  

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent 2 2 

Probability 3 2 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 3 - 4 2 - 3 

Intensity/magnitude 2 2 

Significance rating 

-28 to -30 (medium 

negative) -26 to -28 (low negative) 

Mitigation measures 

Development of the northern part of the site should be 

delayed until better information is available on actual bird 

traffic over the site.  Pre-construction monitoring should 

be implemented to guide the micro-siting of the turbines 
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IMPACT TABLE 4 

and to make post-construction comparisons possible. 

Once the turbines have been constructed, post-

construction monitoring should be implemented to 

compare actual collision rates with predicted collision 

rates. If actual collision rates indicate high mortality 

levels, the following mitigation measures will have to be 

considered: 

 

Negotiating appropriate off-set compensation for turbine 

related collision mortality; 

As a last resort, halting operation of specific turbines 

during peak flight periods, or reducing rotor speed, to 

reduce the risk of collision mortality. 

A 250m no-turbine zone should be implemented around 

the existing Greater Kestrel nest. This should reduce the 

risk of the fledglings flying into the turbines when they 

start to fly.   

 

 

Mortality of priority species with the power line 

 

Table 63: Mortality of priority species with the power line in the operational phase 

IMPACT TABLE 5 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Mortality of priority species with the power line in the 

operational phase 

     Extent Local if Ludwig’s Bustard are killed. The impact will be 

local if a Martial Eagle gets electrocuted, especially if it is 

one of a breeding pair.   

     Probability Probable. The impact will likely occur (between a 50% to 

75% chance of occurrence), Ludwig’s Bustard are 

particularly at risk. Electrocution is possible for large 

raptors.  

     Reversibility Completely reversible. If the power line is dismantled at 

the end of the life-time of the wind farm, the mortality will 

cease.   

     Irreplaceable loss of resources Marginal loss of resources. The loss of several Ludwig’s 

Bustards or a pair of Martial Eagles (and/or their off-

spring) should not lead to the local extinction of the 
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IMPACT TABLE 5 

species, as the site may be re-colonised by other 

individuals.  

     Duration Long term. The risk of collision will be present for the life-

time of the development and may even continue after that 

if the line is not dismantled. 

     Cumulative effect Medium to high cumulative impact. The cumulative 

impact will depend largely on which species are killed. 

Bustards, cranes and large eagles suffer high mortality 

on power lines, for these species the cumulative impacts 

may well be high. 

     Intensity/magnitude Medium. The power line could cause mortality of some 

priority species, but the system will continue to function in 

a modified way. 

     Significance Rating Medium significance. The anticipated impact will have 

moderate negative effects and will require moderate 

mitigation measures.  

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent 2 2 

Probability 3 2 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 3 - 4 2 - 3 

Intensity/magnitude 2 2 

Significance rating 

-30 to -32 (medium 

negative) -26 to -28 (low negative) 

Mitigation measures 

The proposed power line should be routed as far as 

possible from high risk areas, specifically from the pan 

that borders on the north-western part of the study area.  

 

In addition, the entire line should be marked with Bird 

Flight Diverters, to reduce the risk of collisions of 

specifically Ludwig’s Bustard. 

 

The proposed pole design must be assessed to ensure 

that the power line design poses no potential 

electrocution risk of large raptors, particularly Martial 

Eagle, which may use the poles as hunting perches.  
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IMPACT TABLE 5 

 

 

11.2.12 Operation Phase - Bat Assessment  

 

Bat mortalities due to blade collisions and barotrauma during foraging 

 

Table 64: Bat mortalities due to blade collisions and barotrauma during foraging 

Environmental Parameter Bat mortalities due to blade collisions and barotrauma during 

foraging (operational phase). 

Issue/Impact/Environmental 

Effect/Nature 

Concern of bats and possible wind turbine blade collisions/ 

barotrauma have been discussed, however international 

research has been unable to propose sustainable large scale 

mitigation measures that can downgrade this threat to a 

category of very low concern. 

 

Geographical extent Only on the site. 

Probability Should mitigation not be implemented the chances of the impact 

occurring is possible. 

Reversibility Without mitigation it is partly reversible. 

Irreplaceable loss of resources Marginal. 

Duration For the duration of the operating wind farm with or without 

mitigation. 

Cumulative effect Over time the mortalities on bats will have a high cumulative effect 

without mitigation, since bat populations will not be able to recover 

faster than mortalities. 

Intensity/magnitude Considered medium without mitigation  

Significance Rating Low without mitigation 

   

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 1 1 

Reversibility 2 1 

Irreplaceable loss of resources 2 1 

Duration 3 3 

Cumulative effect 4 3 

Intensity/magnitude 2 1 

Probability 2 1 

Significance Rating 28 (Negative low) 10 (Negative low) 
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Mitigation Presented in the Mitigation Measures section below 

 

Bat mortalities due to blade collisions and barotrauma during migration 

 

Table 65: Bat mortalities due to blade collisions and barotrauma during migration 

Environmental Parameter Bat mortalities due to blade collisions and barotrauma during 

migration (operational phase). 

Issue/Impact/Environmental 

Effect/Nature 

The migration paths of South African bats in the Northern Cape 

Province are not well studied and are virtually unknown. Cave 

dwelling species such Miniopterus natalensis and Myotis tricolor 

undertake annual migrations between caves. However, no caves 

are known to be in close proximity to the study area, and it is not 

located within any known direct line of path between major caves 

such that the threat to migrating bats becomes nominal. 

 

Geographical extent Regional  

Probability Although unlikely the impact is still possible to occur without 

mitigation 

Reversibility Due to the potential large numbers of bats that can be killed if this 

impact should occur, the reversibility of populations is partly 

reversible 

Irreplaceable loss of resources Marginal. 

Duration For the duration of the operating wind farm with or without 

mitigation. 

Cumulative effect Over time the mortalities on bats will have a high cumulative effect 

without mitigation, since bat populations will not be able to recover 

faster than mortalities. 

Intensity/magnitude Considered high without mitigation  

Significance Rating Medium without mitigation 

   

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 3 3 

Reversibility 2 1 

Irreplaceable loss of resources 2 1 

Duration 3 3 

Cumulative effect 4 3 

Intensity/magnitude 3 2 

Probability 2 1 

Significance Rating 34 (Negative medium) 13 (Negative low) 

Mitigation Presented in the mitigation measure section below  

 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 241  

11.2.13 Operation Phase - Surface Water Impact Assessment  

 

Table 66: Vehicle damage to watercourses and buffer zones during maintenance 

IMPACT TABLE 

Environmental Parameter Wetlands and Buffer Zones 

Issue/Impact/Environmental Effect/Nature  Vehicle damage to watercourses and buffer zones 

during maintenance 

     Extent Site 

     Probability Possible 

     Reversibility Partly reversible 

     Irreplaceable loss of resources Marginal loss of resource 

     Duration Long term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is low but negative. 

With appropriate mitigation measures, the post 

mitigation impact rating can be limited. 

  Pre-mitigation impact rating 

Post mitigation 

impact rating 

Extent 1 1 

Probability 2 1 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 4 1 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating - 28 (low negative) - 6 (low negative) 

Mitigation measures Refer to mitigation measures section below 

 

Table 67: Stormwater run-off impacts to watercourses and associated buffer zone areas 

IMPACT TABLE 

Environmental Parameter Watercourses and Buffer Zones 

Issue/Impact/Environmental Effect/Nature  Stormwater and consequent erosion impacts to 

watercourses and associated buffer zones 

     Extent Site 

     Probability Probable 
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     Reversibility Completely reversible 

     Irreplaceable loss of resources Marginal loss of resource 

     Duration Long term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is low but negative. 

With appropriate mitigation measures, the post 

mitigation impact rating can be limited to a large 

extent. 

  Pre-mitigation impact rating 

Post mitigation 

impact rating 

Extent 1 1 

Probability 2 1 

Reversibility 1 1 

Irreplaceable loss 2 1 

Duration 3 3 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating - 28 (low negative) - 8 (low negative) 

Mitigation measures Refer to mitigation measures section below 

 

11.2.14 Operation Phase - Agricultural Potential  

 

Table 68: Contamination of local soil and land use resources 

IMPACT TABLE 

Environmental Parameter Soil and Land Use Resources 

Issue/Impact/Environmental 

Effect/Nature  

Loss of agricultural land and / or production as a result of 

the proposed activities 

     Extent Impacts will be restricted to the site. 

     Probability A marginal loss of grazing land will definitely occur. 

     Reversibility The land can be returned to grazing after the operation 

phase. 

     Irreplaceable loss of 

resources 

Very marginal loss of agricultural land and production. 

     Duration The impact and its effects will continue or last for the entire 

operational life of the development. The life span of the 

development is greater than 20 years. 
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     Cumulative effect Negligible Cumulative Impact 

     Intensity/magnitude Low 

     Significance Rating The anticipated impact will have negligible negative effects 

and will require little to no mitigation. 

 

 

Pre-mitigation impact rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 4 4 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -12 (low negative) -12 (low negative) 

Mitigation measures Refer to the mitigation measures section below for a list of 

mitigation measures. 

 

 

11.2.15 Operation Phase - Noise Impact Assessment  

 

Table 69: Impact Assessment: Operational phase without mitigation 

Nature: 
Numerous turbines operating simultaneously during a period 

when a quiet environment is desirable. 

Acceptable Rating Level 

Rural district with little road traffic. Refer to refer to section 5 of 

the main Noise report for the proposed Night Rating Level that 

varies with wind speed. 

Extent  

(ΔLAeq,n>7dBA) 

LAeq,n > LReq,n 

Local – Noise Impact will not extend further than 1,000 meters 

from the activity (2). 

Duration Long – Facility will operate for a number of years (4) 

Magnitude Low (2 – NSD02) to Medium-high (8 – NSD01)  

Probability Improbable (1 – NSD02) – Highly-likely (4 – NSD01) 

Significance 8 (Low) for NSD02 using the Nordex H90 2500HS WTG. 

Significance 56 (Medium) for NSD01 using the Nordex H90 2500HS WTG. 

Status  Negative. 

Reversibility High. 

Irreplaceable loss of Not relevant. 
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resources? 

Comments - 

Can impacts be mitigated? Yes. 

Mitigation:  Presented in mitigation section below 

Cumulative impacts:  
This impact is cumulative with existing ambient background 

sounds and other noise in the area. 

Residual Impacts:  
This impact will only disappear once the operation of the facility 

stops, or the sensitive receptor no longer exists.  

 

11.2.16 Operation Phase - Visual Impact Assessment  

 

Table 70: Rating of day-time visual impacts of the wind farm during operation 

IMPACT OF THE WIND FARM 

Environmental Parameter Visual environment: The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 

Issue/Impact/Environmental 

Effect/Nature  

Day-time visual impact during operation: The wind farm and 

associated infrastructure will alter the natural character of the 

study area and expose receptors to visual impacts associated 

with the proposed development during operation. 

     Extent Local/district (2) 

     Probability Definite (4) 

     Reversibility Irreversible (4) 

     Irreplaceable loss of 

resources * 

Significant (3) 

     Duration Long term (3) 

     Cumulative effect Medium cumulative effects (3) 

     Intensity/magnitude Medium (2) 

     Significance Rating Prior to mitigation measures: 

There will be a negative medium impact i.e. the anticipated 

impact will have moderate negative effects and will require 

moderate mitigation measures. 

After mitigation measures: 

The negative medium impact will persist. 
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IMPACT OF THE WIND FARM 

  

Pre-mitigation impact  

rating 

Pre-mitigation impact  

rating 

Extent 2 2 

Probability 4 4 

Reversibility 4 4 

Irreplaceable loss 3 2 

Duration 3 3 

Cumulative effect 3 3 

Intensity/magnitude 2 2 

Significance rating -38 (negative medium impact) -36 (negative medium impact) 

Mitigation measures 

Select the alternative for the substation and operation and 

maintenance building that will have the least impact on visual 

receptors. 

Do not locate any turbines within 500m from an existing 

dwelling. 

Bury cables under the ground where possible. 

New overhead power lines should be aligned to follow exiting 

power lines or other infrastructure, such as roads. 

Buildings should be painted with natural tones that fit with the 

surrounding environment. 

 

Table 71: Rating of night-time visual impacts of the wind farm during operation 

IMPACT OF THE WIND FARM 

Environmental Parameter Visual environment: The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 

Issue/Impact/Environmental 

Effect/Nature  

Night-time visual impact during operation: The night scene is 

characterised by a dark night environment with very few light 

sources visible. The proposed wind farm will therefore alter the 

visual quality of the area at night by introducing an additional 

light sources in the form of security lighting and a red flashing 

light placed on the top of each wind turbine. 

     Extent Local/district (2) 

     Probability Definite (4) 

     Reversibility Partly reversible (2) 

     Irreplaceable loss of 

resources ** 

Significant (3) 

     Duration Long term (3) 
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IMPACT OF THE WIND FARM 

     Cumulative effect Low (2) 

     Intensity/magnitude Medium (2) 

     Significance Rating Prior to mitigation measures: 

There will be a negative medium impact i.e. the anticipated 

impact will have moderate negative effects and will require 

moderate mitigation measures. 

After mitigation measures: 

The negative medium impact will persist after mitigation. 

  

  

Pre-mitigation impact  

rating Post mitigation impact rating 

Extent 2 2 

Probability 4 4 

Reversibility 2 2 

Irreplaceable loss 3 2 

Duration 3 3 

Cumulative effect 2 2 

Intensity/magnitude 2 2 

Significance rating -32 (negative medium) -30 (negative medium) 

Mitigation measures 

Make use of fittings that focus the light and prevent light spill. 

Direct perimeter lighting in a downward direction toward the site. 

Limit the use of flood lighting where possible. 

 

 

11.2.17 Operation Phase - Heritage Assessment  

 

Table 72: Impacts on Stone Age sites 

Environmental Parameter Pre-colonial: Stone Age sites  

Issue/Impact/Environmental     

Effect/Nature 

Many sites are still unknown. Their potential and significance 

therefore unknown. The impact will be the physical 

disturbance of the material and its context. Impact will be 

focused on a particular node, i.e. tower positions or access/ 

inspection roads. 

     Extent Local 

     Probability    Can occur 

     Reversibility Irreversible 

     Duration Permanent 
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     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a low significance on a region level – viewed as 

NHRA Grade III sites. Distinguish from find spots, which have 

low significance 

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 3 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Once sites are identified, if the location is to be used for 

development purposes, then mitigation of the site will be 

necessary. This could require excavation, or at least mapping 

and collection of surface material 

 

Table 73: Impacts on Farmsteads 

Environmental Parameter Colonial Period: Farmsteads  

Issue/Impact/Environmental     

Effect/Nature 

The various features are subject to damage. Easier to identify 

and therefore easier to avoid. Variety of interconnected 

elements makes up the whole. Impact on part therefore 

implies an impact on the whole.  

     Extent Local 

     Probability    Can occur 

     Reversibility Reversible with human intervention 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a high significance on a region level – viewed as 

NHRA Grade III sites.  

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 
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Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 3 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Mitigation should take the form of isolating known sites and 

declare them as no-go zones with sufficient large buffer 

zones around them for protection. In exceptional cases 

mitigation can be implemented after required procedures 

have been followed. 

 

Table 74: Impacts on Cemeteries 

Environmental Parameter Colonial Period: Cemeteries  

Issue/Impact/Environmental     

Effect/Nature 

The various features are subject to damage. Easier to identify 

and therefore easier to avoid. Variety of interconnected 

elements makes up the whole. Impact on part therefore 

implies an impact on the whole.    

     Extent Local 

     Probability    Can occur 

     Reversibility Irreversible 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a high significance on a local level – viewed as 

NHRA Grade III sites 

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 3 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Mitigation should take the form of isolating known sites and 

declare them as no-go area with sufficient large buffer zones 

around them for protection. In exceptional cases mitigation 

can be implemented after required procedures have been 

followed. 
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Table 75: Impacts on farming related features 

Environmental Parameter Colonial Period: Farming related features  

Issue/Impact/Environmental     

Effect/Nature 

The various features are subject to damage. Easier to identify 

and therefore easier to avoid. Variety of interconnected 

elements makes up the whole. Impact on part therefore 

implies an impact on the whole.  

     Extent Local 

     Probability    Can occur 

     Reversibility Reversible with human intervention 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a low significance on a region level – viewed as 

NHRA Grade III sites.  

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 1 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Mitigation should take the form of isolating known sites and 

declare them as no-go areas with sufficient large buffer zones 

around them for protection. Mitigation can be implemented 

after required procedures have been followed. 

 

11.2.18 Operation Phase - Socio-economic Impact Assessment  

 

Employment and output creation 

 

Table 76: Employment and output creation during the operation phase 

EMPLOYMENT AND OUTPUT CREATION 

Environmental Parameter Employment and output creation in the operational phase 
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Issue/Impact/Environmental 

Effect/Nature 

The creation of local jobs and income during the operation of the 

wind farm  

Extent Wind farm: 29 local jobs and R 1 328m towards local domestic  

production (R23m excluding profits), 0.7% of local employment 

and  2.2% of local production (excluding profits) 

 

Probability High 

Reversibility NA 

Irreplaceable loss of resources NA 

Duration average design life of wind farms of (around 25 years) 

Cumulative effect Wind farm: 

An additional 34 jobs and R 11m in local production due to 

economic multiplier effects during the operational phase. Total 

impact = 1.4% of local employment and 3.2% of local production 

(excl profits) 

 

Intensity/magnitude Medium 

Significance Rating Medium  

 

 PRE-MITIGATION POST-MITIGATION 

Extent Local  2 Province/region 3 

Probability Definite 4 Definite 4 

Reversibility Not required 0 Not required 0 

Irreplaceable loss None 0 None 0 

Duration Long term 3 Long term 3 

Cumulative effect Negligible  1 Low  2 

Intensity / magnitude Medium 2 High 3 

Significance rating Low Positive 20 Medium Positive  36 

Mitigation measures Linking new and existing local businesses to the supply chain of 

the wind farm 

 

Tax income 

 

Table 77: Tax income during the operation phase 

TAX INCOME 

Environmental Parameter Tax income during the operational phase 
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Issue/Impact/Environmental 

Effect/Nature 

Increase in central and local tax income during operations  

Extent Revenue generated for central government through direct taxes 

(company and personal taxes) as well as indirect taxes (e.g. 

VAT) an estimated R179m; 

Net increase in local government income due to increase in 

property taxes 

Probability High 

Reversibility NA 

Irreplaceable loss of resources NA 

Duration As long as the wind farm is in operation (average design life of 

wind farms of around 25 years) 

Cumulative effect None 

Intensity/magnitude Small 

Significance Rating Small in terms of national and local tax revenue 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Local 2 Local 2 

Probability Definite 4 Definite 4 

Reversibility Not required 0 Not required 0 

Irreplaceable loss None 0 None 0 

Duration Long term 3 Long term 3 

Cumulative effect High 4 High 4 

Intensity / magnitude Low 1 Low 1 

Significance rating Low Positive 14 Low Positive 14 

Mitigation measures None 

 

Corporate social investment 

 

Table 78: Corporate social investment during the operation phase 

CORPORATE SOCIAL INVESTMENT 

Environmental Parameter Corporate social investment 
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Issue/Impact/Environmental 

Effect/Nature 

7.6% of expected profits of R 1352m will be retained for 

development in the form of an enterprise development fund 

(0.4% of profits) socio economic development fund (1.1%) and a 

community development funds (building up towards 6% of 

profits after debts has been paid by trust) over ten to fifteen 

years  

Extent R 99.7 per annum, 9.4% of local production 

 

Probability Medium 

Reversibility NA 

Irreplaceable loss of resources NA 

Duration As long as the wind farm is in operation (average design life of 

wind farms of around 25 years) 

Cumulative effect Development impacts 

Intensity/magnitude High 

Significance Rating High 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Province 3 National 4 

Probability Possible 2 Possible 2 

Reversibility Not required 0 Not required 0 

Irreplaceable loss None 0 None 0 

Duration Long term 3 Long term 3 

Cumulative effect Negligible 1 Medium 3 

Intensity / magnitude High 3 Very high 4 

Significance rating Low Positive 27 Medium Positive 48 

Mitigation measures Using the most effective community structures for the trust fund, 

inclusion of existing structures, transparent rules in allocating 

funds, prioritisation according to community needs and building 

on existing regional synergies 

 

Agricultural output 

 

Table 79: Agricultural output during the operation phase 

AGRICULTURAL OUTPUT 

Environmental Parameter Agricultural output  
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Issue/Impact/Environmental 

Effect/Nature 

Displacing existing agricultural production  

Extent Maximum loss of R188 000 in output and 2 jobs per annum due 

to the wind farm.  

Probability Low 

Reversibility High 

Irreplaceable loss of resources Low 

Duration As long as the wind farm is in operation (average design life of 

wind farms of around 25 years) 

Cumulative effect Low 

Intensity/magnitude Low 

Significance Rating Low 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Site 1 Site 1 

Probability Possible 2 Possible 2 

Reversibility Barely reversible 3 Barely reversible 3 

Irreplaceable loss None 1 None 1 

Duration Long term 3 Long term 3 

Cumulative effect Negligible 1 Negligible 1 

Intensity / magnitude Low 1 Low 1 

Significance rating Low negative -11 Low negative -11 

Mitigation measures None 

 

Tourism 

 

Table 80: Tourism impacts during the operation phase 

TOURISM 

Environmental Parameter Local tourism to the area 

Issue/Impact/Environmental 

Effect/Nature 

Diverting/Attracting tourism from or to area 

Extent None (the effect could be positive instead of negative) 

Probability Low 

Reversibility High 

Irreplaceable loss of resources Low 
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Duration As long as the wind farm is in operation (average design life of 

wind farms of around 25 years) 

Cumulative effect Low 

Intensity/magnitude Low 

Significance Rating Low 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Site 1 Site 1 

Probability Unlikely 1 Unlikely 1 

Reversibility Partly reversible 2 Partly reversible 2 

Irreplaceable loss No loss 1 No loss 1 

Duration Long term 3 Long term 3 

Cumulative effect Negligible 1 Negligible 1 

Intensity / magnitude Low 1 Low 1 

Significance rating Negative Low -10 Negative Low -10 

Mitigation measures None  

 

Property prices 

 

Table 81: Property prices during the operation phase 

PROPERTY PRICES 

Environmental Parameter Property prices 

Issue/Impact/Environmental 

Effect/Nature 

Change in property prices adjacent to the new development 

(positive or negative) 

Extent Unknown.  

Probability Low 

Reversibility High 

Irreplaceable loss of resources Low 

Duration As long as the wind farm is in operation (average design life of 

wind farms of around 25) 

Cumulative effect Low 

Intensity/magnitude Low 

Significance Rating Low 

 

 PRE-MITIGATION POST-MITIGATION 
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Extent Site 1 Site 1 

Probability Unlikely 1 Unlikely 1 

Reversibility Partly reversible 2 Partly reversible 2 

Irreplaceable loss No loss 1 No loss 1 

Duration Long term 3 Long term 3 

Cumulative effect Negligible 1 Negligible 1 

Intensity / magnitude Low 1 Low 1 

Significance rating Low Negative -10 Low Negative -10 

Mitigation measures None  

 

Sense of place 

 

Table 82: Sense of place during the operation phase 

SENSE OF PLACE 

Environmental Parameter Much of what is valuable in a culture is embedded in place, 

which cannot be measured in monetary terms. 

Issue/Impact/Environmental 

Effect/Nature 

The presence of wind farm and associated infrastructure such 

as the substation and the power lines would change the 

landscape of the area from open spaces to ‘spoilt’ which could 

affect the way in which people related to the land and the sense 

of connectedness they have with the area, in short, their sense 

of place.  

Extent The impact on sense of place should be considered in the 

context of the study area as a whole, as the impact on sense of 

place per farm portion will depend on a number of variables, 

such as the visual impact, the biodiversity impact, the placement 

of turbines in relation to dwellings, the activities on the land, the 

attachment of the landowner to the land, etc. 

Probability Most of the study area is currently ‘unspoiled’ with vast open 

spaces; the negative impact on sense of place is highly 

probable. 

Reversibility The impact on sense of place can be reversed after 

decommissioning, provided that rehabilitation is done to a 

satisfactory level.  

Irreplaceable loss of resources It is not foreseen that an impact on sense of place would lead to 

any loss of resources.  

Duration The impact will be experienced during the lifetime of the project, 

but it can be expected that the wind farm will eventually become 

part of the landscape and absorbed as part of the cultural 

landscape. 
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Cumulative effect The presence of such infrastructure can also set an unintended 

precedent for further land use change in future, which could 

further alter people’s sense of place. 

Intensity/magnitude The impact on sense of place will be different for different 

people and will also depend on the way the land is utilised. 

Significance Rating Negative Low  

 PRE-MITIGATION POST-MITIGATION 

Extent Local 2 Site 1 

Probability Possible 2 Unlikely 1 

Reversibility Barely reversible 3 Partly reversible 2 

Irreplaceable loss Marginal 2 Marginal 2 

Duration Long term 3 Long term 3 

Cumulative effect Low 2 Negligible 1 

Intensity / magnitude Medium 2 Medium 2 

Significance rating Negative Low -24 Negative Low -20 

Mitigation measures Implement mitigation measures detailed in the Visual Impact 

Assessment  

 

The impact on livelihoods should be monitored and evaluated 

before and after the construction of the wind farm. 

 

11.2.19 Decommissioning Phase - Biodiversity (flora and fauna) Assessment  

 

Loss of habitat for red data / general species 

 

Table 83: Rating of impacts related to loss of habitat for red data / general species  

IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Loss of habitat for red data / general species 

     Extent The impact is only expected to affect the site. 

 

     Probability The chance of the impact occurring is extremely low (Less than 

a 25% chance of occurrence).  

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  
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IMPACT TABLE FORMAT 

     Duration The impact and its effects will either disappear with mitigation or 

will be mitigated through natural process in a span shorter than 

the construction phase (0 – 1 years), or the impact and its 

effects will last for the period of a relatively short construction 

period and a limited recovery time after construction, thereafter it 

will be entirely negated (0 – 2 years). 

     Cumulative effect The impact would result in negligible to no cumulative effects  

     Intensity/magnitude Impact affects the quality, use and integrity of the 

system/component in a way that is barely perceptible. 

     Significance Rating Prior to mitigation measures: 

There will be a positive Low impact i.e. the anticipated impact 

will have negligible negative effects however mitigation 

measures must be implemented.  

 

After mitigation measures: 

After mitigation measures, the positive low impact persists.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 1 1 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 1 1 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating +8 (low positive) +6(low positive) 

Mitigation measures 

Maintain footprint strictly during decommissioning 

All infrastructure must be removed from the site. 

A rehabilitation plan must be compiled by a qualified ecologist. 

Re-vegetation of affected areas must be made a priority to avoid 

erosion.  

Suitable stormwater / wind controls must be put in place until 

rehabilitation is complete 

Constant removal of alien invasive species in and around plant. 

 

Edge effect 

 

Table 84: Rating of impacts related to edge effect 

IMPACT TABLE FORMAT 
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IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Edge effect 

     Extent The impact is only expected to affect the site. 

 

     Probability The impact may occur (Between a 25% to 50% chance of 

occurrence). 

     Reversibility The impact is reversible with implementation of minor mitigation 

measures  

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will either disappear with mitigation or 

will be mitigated through natural process in a span shorter than 

the construction phase (0 – 1 years), or the impact and its 

effects will last for the period of a relatively short construction 

period and a limited recovery time after construction, thereafter it 

will be entirely negated (0 – 2 years). 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact affects the quality, use and integrity of the 

system/component in a way that is barely perceptible. 

     Significance Rating Prior to mitigation measures: 

There will be a positive low impact i.e. the anticipated impact will 

have moderate negative effects and will require moderate 

mitigation measures  

 

After mitigation measures: 

After mitigation measures, a positive low impact will be 

achieved.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 2 2 

Reversibility 1 1 

Irreplaceable loss 2 1 

Duration 1 1 

Cumulative effect 3 1 
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IMPACT TABLE FORMAT 

Intensity/magnitude 1 1 

Significance rating +10 (low positive) +7(low positive) 

Mitigation measures 

The contractor should be responsible for implementing a 

programme of weed control  

The spread of exotic species occurring throughout the site 

should be controlled. 

All exotic vegetation must be removed from the site (if present). 

 

11.2.20 Decommissioning Phase - Avifauna Assessment  

 

The same impacts experienced during construction would be relevant here 

 

11.2.21 Decommissioning Phase - Bat Assessment  

 

The same impacts experienced during construction would be relevant here 

 

11.2.22 Decommissioning Phase - Surface Water Impact Assessment  

 

Table 85: Removing wind turbines and power line towers from watercourses and associated 

buffer zones 

IMPACT TABLE 

Environmental Parameter Watercourses and associated buffer zones 

Issue/Impact/Environmental Effect/Nature  De-construction activities taking place in, near or 

through watercourse areas and associated buffer 

zones 

     Extent Site 

     Probability Possible 

     Reversibility Partly reversible 

     Irreplaceable loss of resources Marginal to significant loss of resources 

     Duration Short term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is medium and 

negative. With appropriate mitigation measures, the 

impact is likely to be negligible. 
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  Pre-mitigation impact rating 

Post mitigation 

impact rating 

Extent 1 1 

Probability 2 4 

Reversibility 4 4 

Irreplaceable loss 2-3 2 

Duration 1 1 

Cumulative effect 3 2 

Intensity/magnitude 2 1 

Significance rating - 26 to - 28 (medium negative) - 14 (low negative) 

Mitigation measures 

Excavation of Soils from Watercourses and 

Buffer Zones – Where appropriate, all removed 

soils should be backfilled into trenches or 

excavations. However, where the excavated 

materials are not suitable, the soils are to be 

removed from site and dumped at a registered 

landfill site where sufficient capacity exists.  

 

All stockpiled soils from the watercourses and 

associated buffer zones must be bunded by suitable 

materials (for example, fixed wooden planks or 

bricks) that can resist rains and increased run-off. 

The bunded materials of choice should be high 

enough to prevent overspill (for example 40-50cm 

high). This will prevent erosion and sedimentation 

within the sensitive hydrological systems. 

 

Separate stockpiles must be made for topsoil and 

sub-soils. Once the foundations have been 

removed, the backfill of excavated soils must be of a 

suitable soil type to the surrounding area. 

Additionally, the backfill of soils needs to be done in 

a manner that re-instates the proper soil horizons in 

the correct order. For example, the sub-soils must 

be back filled first and then the topsoil backfill. 

 

Prevention of Pollutants and other potentially 

Hazardous Substances entering Watercourses 

and the associated Buffer Zones – Heavy 

machinery and vehicles must be checked for oil 

leaks before being allowed to operate in the 

watercourse and the associated buffer zone areas. 
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Additionally, no fuelling, re-fuelling or stockpiling of 

hazardous materials (oils, fuels and cement) is 

allowed to take place in the cleared vegetation 

areas prepared for construction activities. 

  

Sanitary facilities - Sanitary facilities must be 

available for workers (at a ratio of 1 toilet to ten 

workers) to use to prevent urine and faecal waste 

entering the buffer zones of the wetlands and 

watercourses. Sanitary facilities must be placed at 

least 100m from the watercourse and associated 

buffer zones. 

 

Movement and Degradation of Vehicles and 

Workers – Vehicles will be required for the de-

construction activities to take place for the wind 

farm. It is important that the lightest possible 

vehicles and equipment are employed so as to limit 

damage to the watercourse and associated buffer 

zone areas. Heavy vehicles with tracks ideally are 

not to be allowed into the watercourses or the 

associated buffer zones unless absolutely 

necessary. 

 

Established internal access roads into watercourses 

and the associated buffer zones will need to be 

removed and rehabilitated. A site specific 

rehabilitation plan is to be formulated by a suitably 

qualified wetland or aquatic specialist and 

implemented addressing the removal of roads and 

associated stormwater structures from the 

watercourse and associated buffer zone areas. This 

will need to be approved by the relevant 

environmental determining authority.    

 

Storage of Construction Vehicles, Materials and 

Equipment – All vehicles, materials and equipment 

must be stored at an established de-construction 

camp away from the watercourse and associated 

buffer zone areas.  
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11.2.23 Decommissioning Phase - Agricultural Potential  

 

The same impacts experienced during construction would be relevant here 

 

11.2.24 Decommissioning Phase - Noise Impact Assessment  

 

The same impacts experienced during construction would be relevant here 

 

11.2.25 Decommissioning Phase - Visual Impact Assessment  

 

Visual impacts during the decommissioning phase are potentially similar to those during the 

construction phase. 

 

11.2.26 Decommissioning Phase - Heritage Assessment  

 

The same impacts experienced during construction would be relevant here 

 

11.2.27 Decommissioning Phase - Socio-economic Impact Assessment  

 

The same impacts experienced during construction would be relevant here 

 

 

12.1 Cumulative Impacts  

 

12.1.1 Biodiversity Impact Assessment 

 

 Construction 

Due to the negligible amount of infrastructure present within the study area, cumulative impacts 

are anticipated to be low during construction. 

 

 Operation 
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The infrastructure to be added is very small in comparison to that already present. No existing 

wind farms are in place and no cumulative impacts are thus anticipated.  

 

 Decommissioning  

Decommissioning of the plant will result in the elimination of the cumulative impacts mentioned 

above.  

 

12.1.2 Avifauna Assessment 

 

Currently there is no agreed method for determining significant adverse cumulative impacts on 

ornithological receptors, although clearly a more strategic approach should be followed than is 

currently the case (Jenkins et al. 2011). SNH (2005) guidance on cumulative effects of wind 

farms on birds recommends a five-stage process to aid in the ornithological assessment: 

 

 Define the species/habitat to be considered; 

 Consider the limits or ‘search area’ of the study; 

 Decide the methods to be employed; 

 Review the findings of existing studies; and 

 Draw conclusions of cumulative effects within the study area. 

 

Unfortunately, due to the early stage of wind energy development in South Africa, is impossible to 

predict with any confidence at this stage what the cumulative impact of all the proposed wind 

developments in the Karoo bioregion will be on birds. Firstly there is no baseline to measure it 

against, secondly the extent of actual impacts will only become known once a few wind farms are 

developed, and thirdly there is no way of knowing at this stage how many wind farms will actually 

be developed in the medium term. It is therefore imperative that pre- and post-construction 

monitoring are implemented at all the new proposed sites, in accordance with the latest Best 

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

development sites in southern Africa (Jenkins et al. 2011), and that the results of the various 

studies are made available for research purposes. This should in time provide the data necessary 

to improve the assessment of the cumulative impact of wind development on priority species.  

 

Within the context of the previous statement and without detracting from it in any way, it could be 

speculated that because the priority species that occur (or are likely to occur) at the proposed site 

all have large distribution ranges (except Red Lark and Sclater’s Lark which are more range 

restricted), the cumulative impacts would be locally significant, rather than regional or national. 

The potential significance of those local impacts will only become known once the number of wind 

farms to be developed in the Karoo bioregion is known, and the results of current studies become 

known. It should also be borne in mind that power lines kill many bustards and cranes in the 

Karoo (Jenkins & Smallie 2009), therefore any additional mortality may well have a more 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 264  

significant impact than what is evident at first glance. For some large raptors, e.g. Martial Eagle, 

this would also be true. 

 

12.1.3 Surface Water Impact Assessment 

 

Cumulative impacts may occur. These are assessed from a site specific point of view and a larger 

regional perspective.  

 

At a site specific scale, where several impacts occur concurrently and where no mitigation 

measures are applied as stipulated in this report. In particular, during the construction and 

decommissioning phases, construction related activities in conjunction with storm water impacts 

can significantly negatively affect watercourses by degrading the condition of the watercourses. 

Additionally, the cumulative effect of these impacts can physically compromise the integrity of the 

hydrological system both in situ and downstream off-site. It is therefore critical that the stipulated 

mitigation measures are applied at the appropriate phases of the proposed development. 

 

From a regional perspective, the impact of a number of wind farms in the local area on a number 

of properties can negatively impact on surface water resources where construction activities are 

allowed in surface water resources. Ideally, this should be discouraged and prevented where 

possible to limit impact from a regional perspective in terms of the type of development 

(renewable energy development impacts).  

 

12.1.4 Visual Assessment 

 

Cumulative impacts are the impacts, which combine from different developments / facilities and 

result in significant impacts that may be larger than sum of all the impacts. Several renewable 

energy facilities are proposed within relatively close proximity to the proposed wind farm. EIAs 

need to be undertaken for these proposed projects and a number of them are already at 

advanced stages, or have received an environmental authorisation. 

 

The renewable energy developments that are being proposed in the surrounding area, are 

indicated in the table below.  

 

Table 86: Large-scale renewable energy developments proposed in close proximity to the wind 
farm plant  

Proposed 

Development 

Current Status 

of EIA 
Proponent 

Proposed 

Capacity 
Approximate Location 

CPV/PV Plant on 

the Farm 

Kaalspruit 

Environmental 

Authorisation 

Issued by DEA 

Mainstream 

Renewable 

Power 

50MW Approximately 12km 

north of Loeriesfontein 
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Hantam PV 

Solar Energy 

Facility 

Draft 

Environmental 

Impact Report 

(comment period 

ended 17 Feb 

2012) 

Solar Capital 

(Pty) Ltd 

Up to 

525MW 

Approximately 47km 

north of Loeriesfontein 

(just east of Helios 

Substation). 

PV Plant on 

Klein Rooiberg 

Farm 

Draft Scoping 

Report – 

comment period 

Orlight SA 

(Pty) Ltd 

Up to 

150MW 

Approximately 41km 

north of Loeriesfontein 

(10km south of Helios 

Substation). 

 

These pending renewable energy developments and their potential for large scale visual impacts 

could significantly alter the sense of place and visual character in the study area, if constructed. 

The cumulative visual impact experienced by each visual receptor will depend on the number of 

proposed developments within a 10km radius from the receptor location, as beyond 10km the 

visual impact of the development would diminish to an insignificant level. The number of 

proposed developments that each receptor would be visually exposed to (i.e. the cumulative 

impact experienced at each site) is indicated in Table 87 below. It should be noted that the impact 

on each receptor location is indicative of the ‘worst case’ scenario which assumes that all of the 

proposed facilities would be developed. 

 

Table 87: Cumulative visual impact on potentially sensitive receptors 

Visual Receptors Proposed 

Wind Farm  

CPV/PV Plant 

on the Farm 

Kaalspruit 

Hantam PV 

Solar Energy 

Facility 

PV Plant on 

Klein 

Rooiberg 

Farm 

Dwelling on Bitterputs 

Farm 
    

Main dwelling on 

Kareedoorn Pan Farm 
    

Old farmhouse on 

Kareedoorn Pan Farm     

Dwelling on Sous 

Farm 
    

Dwelling on Narosies 

Farm 
    

Dwellings in Klein 

Rooiberg 
    

 

As indicated in the table above, the greatest cumulative impact will be experienced by the 

dwelling on Narosies Farm and the dwellings in Klein Rooiberg as they would be visually exposed 

to the Hantam PV Solar Energy Facility and the PV Plant on Klein Rooiberg Farm. None of the 
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receptors will be visually exposed to the CPV/PV Plant on the Farm Kaalspruit as this proposed 

development is too far away. 

 

12.1.5 Social Assessment 

 

 Construction Phase 

 

o The perception or expectation (even it if is unrealistic on the part of locals) that 

the project will offer employment often results in locals informing family and 

friends from elsewhere that there are jobs available in the area, which in turn 

then leads to the in-migration of jobseekers. This can make it difficult to 

distinguish between a permanent resident and an opportunistic jobseeker, which 

in turn can complicate a fair job allocation system should unskilled labour be 

required – even more so where there is very little demand, but an oversupply of 

labour. 

o If a simultaneous in-migration of unemployed jobseekers occurs, this can 

intensify the temporary increase in need for housing. Some of the jobseekers 

might find shelter with friends or family while others are left destitute. This can 

then lead to the creation and/or expansion of informal settlements, which in turn 

can place additional strain on already limited resources (municipal services, 

available land, job opportunities, etc.). The expansion of informal settlement puts 

the local municipality under pressure as it increases the housing backlog with 

more and more people requiring formal housing and municipal services on par 

with RDP standards. 

o If a HIV/AIDS prevention plan is implemented effectively within the local 

communities on a level that they understand, and if the necessary resources are 

easily available and accessible to the community (e.g. condoms, information 

posters, VCT centres, support groups) for the duration of the construction phase, 

this would leave an informed and empowered community behind who would be 

able to continue to prevent HIV infections by informing and empowering others. 

 

 Operations and Maintenance Phase 

 

o The presence of the wind farm, and associated infrastructure (substation and 

transmission line) can set an unintended precedent for further land use change. 

For example: If additional power lines are required in future it is oftentimes 

preferred to place such lines next to existing lines as the area is already regarded 

as disturbed. 

o The cumulative impact of corporate social investments through Mainstream’s 

proposed trust can be high. Economic empowerment (through funds and land), 

improved healthcare, business growth, skills development, and higher education 
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are massive for the local people. These would increase earning potentials, 

improve livelihoods, increase life-spans, benefit quality of life variables, hasten 

local people out of poverty (where applicable), and assist future generations and 

relatives of those who benefit directly. 

 

12.2 Mitigation Measures 

 

12.2.1 Biodiversity (flora and fauna) Assessment  

 

Mitigation measures in this report are adopted for floral and faunal protection. 

 

 Construction site specific mitigation measures 

 

The following mitigation measures are recommended for the study area: 

 

o An on-site ecologist should be present when excavation takes place to ensure 

that any uncovered species are protected from destruction (It is important to 

remember that even though these species have not been encountered, they 

could be in a dormant stage and suddenly arise during construction due to more 

favourable conditions. 

o Demarcation of sensitive areas prior to construction activities starting 

o Use of appropriate construction methods in the sensitive area. 

o Intensive environmental audits (frequently in sensitive areas) by an independent 

party during this construction period. 

o A copy of the Environmental Impact Report and associated Environmental 

Management Programme as well as the specialist study must be present at the 

construction site for easy reference to specialist recommendations in sensitive 

areas. 

o It is recommended that the construction crew be educated about the sensitivities 

involved in these areas as well as the potential species they could encounter. A 

poster of sensitive species (compiled by a qualified specialist) should be kept on 

the construction site for easy reference. 

o Rehabilitation to be undertaken as soon as possible after construction in 

sensitive area has been completed 

o Only vegetation within the study area must be removed. 

o Vegetation removal must be phased in order to reduce impact of construction. 

o Construction site office and laydown areas must be clearly demarcated and no 

encroachment must occur beyond demarcated areas. 
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o All natural areas impacted during construction must be rehabilitated with locally 

indigenous plant species. 

o A buffer zone should be established in areas where construction will not take 

place to ensure that construction activities do not extend into these areas.  

o Construction areas must be well demarcated and these areas strictly adhered to. 

o The use of pesticides and herbicides in the study area must be discouraged as 

these impacts on important pollinator species of indigenous vegetation. 

o Soils must be kept free of petrochemical solutions that may be kept on site during 

construction. Spillage can result in a loss of soil functionality thus limiting the re-

establishment of flora. 

 

 Operation Site Specific Mitigation Measures 

 

The following mitigation measures are recommended for the study area 

 

o Six monthly checks of the area should take place for the emergence of invader 

species. 

o Mitigation measures mentioned for the construction phase above must be 

implemented for any maintenance of the development that may be undertaken 

during the operation phase. 

o Correct rehabilitation with locally indigenous species. 

o Monitoring programme to ensure that rehabilitation efforts are successful to 

ensure that risks such as erosion and the edge effect are avoided. 

o Constant maintenance of the area to ensure re-colonisation of floral species. 

o Regular removal of alien species which may jeopardise the proliferation of 

indigenous species. 

 

 Decommissioning Mitigation and Management measures 

 

All mitigation measures applied during construction will apply to the decommissioning phase of 

the project. 

 

12.2.2 Avifauna Assessment  

 

Mitigation measures fall into two broad categories: best-practice measures which could be 

adopted by any wind farm development and should be adopted as an industry standard, and 

additional measures which are aimed at reducing an impact specific to a particular development 

(Drewitt & Langston 2006). 

 

Examples of generic best practice measures are (Drewitt & Langston 2006): 
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 Ensuring that key areas of conservation importance and sensitivity are avoided; 

 Implementing appropriate working practices to protect sensitive habitats; 

 Providing adequate briefing for site personnel and, in particularly sensitive locations, 

employing an on-site ecologist during construction; 

 Implementing an agreed post-development monitoring programme; 

 Siting turbines close together to minimise the development footprint (subject to technical 

constraints such as the need for greater separation between larger turbines); 

 Grouping turbines to avoid alignment perpendicular to main flight paths and to provide 

corridors between clusters, aligned with main flight trajectories, within large wind farms; 

 Increasing the visibility of rotor blades – research indicates that high contrast patterns 

might help reduce collision risk (McIsaac 2001; Hodos 2002), although this may not 

always be acceptable on landscape grounds. Another suggested, but untested possibility 

is to paint blades with UV paint, which may enhance their visibility to birds; 

 Where possible, installing transmission cables underground (subject to habitat 

sensitivities and in accordance with existing best practice guidelines for underground 

cable installation); 

 Marking overhead cables using deflectors and avoiding use over areas of high bird 

concentrations, especially for species vulnerable to collision; 

 Timing construction to avoid sensitive periods; and 

 Implementing habitat enhancement for species using the site. 

 

Other measures which may be suitable in some circumstances include the relocation of proposed 

or actual turbines responsible for particular problems, halting operation during periods of peak 

bird usage, reducing rotor speed or negotiating off-sets where impacts cannot be avoided. Again, 

post-construction monitoring is essential in order to test the effectiveness of such mitigation 

measures and research is needed to provide more information on specific impacts and novel 

mitigation measures that might reduce impacts. 

 

Despite the fact that wind power has been a feature of the energy industry in the developed world 

for more than a decade, best practices with regard to bird mitigation are not universally clear or 

accepted. In the USA, for example, it would seem that best practices may still be lacking 

(Smallwood 2008). Mitigation measures would be more effective if consistently based on 

scientifically founded conclusions of factors affecting bird collisions with wind turbines, which is 

unfortunately not always the case (at least in the USA). It is essential to perform scientifically 

rigorous pre- and post-construction monitoring of bird fatalities and flight behaviour in wind farms, 

as well as ecological investigations. These types of investigations have not been performed at 

many wind farms in the USA so the scientific basis for mitigation measures remains weak 

(Smallwood 2008). Avoidance and minimisation measures will be the most effective mitigation at 

wind farms, but these have yet to be implemented at many US wind farms. Adaptive 

management is often promised in environmental review documents, but in practice it seldom 

happens. Off-site compensation may be the only substantial means of mitigating impacts 

following wind farm development. A scientifically defensible nexus between project impacts and 
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mitigation benefits still needs to be established for compensation ratios directed toward wind 

farms (Smallwood 2008). 

 

It must be accepted that appropriate best practices and mitigation measures with regard to 

impacts on birds in a South African context will take a number of years to crystallise, and a 

measure of trial and error will inevitably be part of the process. 

 

The following site-specific mitigation measures are recommended for the proposed 

Loeriesfontein wind farm: 

 

Due to the uniformity of the habitat at the site itself, no specific key areas of conservation 

importance and sensitivity have emerged so far that are specifically linked to conditions on the 

ground, subject to further monitoring at the site.  

There is a potential for waterbird flight paths over the northern part of the study area linked to 

ephemeral pans outside the actual boundaries of the site. It is recommended that development of 

the northern part of the site is delayed until better information is available on actual bird traffic 

over the site, which should emerge as the monitoring for Phase 2 is implemented in due course. 

Habitat destruction should be limited to what is absolutely necessary for the construction of the 

infrastructure, including the construction of new roads. In this respect, the recommendations from 

the Ecological Specialist Study should be applied strictly. Personnel should be adequately briefed 

on the need to restrict habitat destruction, and must be restricted to the actual construction area. 

The proposed power line should be routed as far as possible from high risk areas, specifically 

from the pan that borders on the north-western part of the study area. In addition, the entire line 

should be marked with Bird Flight Diverters, to reduce the risk of collisions of specifically Ludwig’s 

Bustard.    

The proposed pole design must be assessed by the author of this report to ensure that the power 

line design poses no potential electrocution risk of large raptors, particularly Martial Eagle, which 

may use the poles as hunting perches. 

A 250m exclusion zone should be implemented around the existing Greater Kestrel breeding pair 

where no construction activity should take place.     

Post-construction monitoring should be implemented as part of the continuation of the current 

monitoring programme, to assess displacement and actual collision rates. If actual collision and 

displacement levels are high, the following mitigation measures would need to be considered: 

o Negotiating appropriate off-set compensation for turbine related displacement 

and collision mortality;  

o As a last resort, halting operation of specific turbines during peak flight periods, 

or reducing rotor speed, to reduce the risk of collision mortality.  

 

12.2.3 Bat Assessment  
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A test done by Baerwald et al. (2008) where they altered the wind speed trigger of 15 turbines at 

a site with high bat fatalities in south-western Alberta, Canada, during the peak fatality period, 

showed a reduction of bat fatalities by 60%. Under normal circumstances the turbine would turn 

slowly in low wind speeds but only starts generating electricity when the wind speed reaches 4 

m/s. During the experiment the Vestas V80 type turbines were kept stationary during low wind 

speeds and only allowed to start turning and generate electricity at a cut-in speed of 5.5 m/s. 

Another strategy used in the same experiment involved altering blade angles to reduce rotor 

speed, meaning the blades were near motionless in low wind speeds which resulted in a 

significant 57.5% reduction in bat fatalities.  

 

Long term field experiments and studies done by Arnett et al. (2010) in Somerset County, 

Pennsylvania, showed a 44 – 93% reduction in bat fatalities with marginal annual power 

generation loss, when curtailment was implemented. However, when using a cut-in speed of 6.5 

m/s the annual power loss was 3 times higher than when using a 5.0 m/s cut-in speed. Their 

study concluded that curtailment can be used as an effective mitigation measure to reduce bat 

fatalities at wind energy facilities.  

 

Although the optimum cut-in speed to reduce bat fatalities and keep power loss at a minimum 

needs to be researched and determined in the local context by means of long term studies in the 

general area, a cut-in wind speed of 5.0 m/s to 5.5 m/s (meters per second) is preliminarily 

recommended. 

 

An ultrasonic deterrent device is a device emitting ultrasonic sound in a broad range that is not 

audible to humans. The concept behind such devices is to repel bats from wind turbines by 

creating a disorientating or irritating airspace around the turbine. Research in the field of 

ultrasonic deterrent devices is progressing and yielding some promising results, although 

controversy about the effectiveness and a lack of large scale experimental evidence exists.  

 

Nevertheless, a study done by Szewczak & Arnett (2008), who compared bat activity using an 

acoustic deterrent with bat activity without the deterrent, showed that when ultrasound was 

broadcasted only 2.5-10.4% of the control activity rate was observed. A lab test done by Spanjer 

(2006) yielded promising results, and a field test of such devices done by Horn et al. (2008) 

indicated that many factors are influencing the effectiveness of the device although it did deter 

bats significantly from turbines.  

 

It may be feasible to install such devices on selected functional turbines, and the results being 

monitored by an appropriately qualified researcher. 

 

It will be beneficial to collaborate with academic institutions to promote research on the subject, 

doing affordable long term monitoring and quantifying the risks more accurately to effectively fine 

tune mitigation and determine if a migration path is crossing the site. 
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12.2.4 Surface Water Impact Assessment  

 

 Pre-construction 

 

o Storage of Construction Vehicles, Materials and Equipment – All vehicles, 

materials and equipment must be stored at an established construction camp 

away from the watercourse and associated buffer zone areas. No storage of 

building materials, equipment and vehicles is to be allowed in the watercourse 

and buffer zone areas.  

o Heavy machinery and vehicles must be checked for oil leaks before being 

allowed to operate in the watercourse and the associated buffer zone areas. 

Additionally, no fuelling, re-fuelling or stockpiling of hazardous materials (oils, 

fuels and cement) is allowed to take place in the cleared vegetation areas 

prepared for construction activities. 

o Sanitary facilities - Sanitary facilities must be available for workers (at a ratio of 1 

toilet to ten workers) to use to prevent urine and faecal waste entering the buffer 

zones of the wetlands and watercourses. Sanitary facilities must be placed at 

least 100m from the wetland, riparian habitats and buffer zones. 

o Movement and Degradation of Vehicles and Workers – Vehicles are most likely 

to be required in order to clear vegetation from the required construction areas. It 

is important that the lightest possible vehicles and equipment are employed so as 

to limit damage to the watercourse and associated buffer zone areas. Heavy 

vehicles with tracks must not be allowed into the watercourses or the associated 

buffer zones unless absolutely necessary. 

o Establishment of access into watercourses and the associated buffer zones may 

be required for the wind farm development. Where this takes place and the 

necessary authorisations and water use licences have been obtained permitting 

access roads into the watercourse and associated buffer zones, a single access 

route or “Right of Way” (RoW) is to be established The width of the RoW must be 

limited to the width of the vehicles required to enter the watercourse and 

associated buffer zone areas. An additional area around the locations of the wind 

turbines and new powerline structure locations will be required in order for 

construction vehicles and machinery to operate in the required areas. This too 

must be limited to the smallest possible area required to prevent unnecessary 

degradation. These construction areas must be cordoned off so that access into 

the watercourse is limited.   

o Damage and Removal of Sensitive Vegetation – Should sensitive vegetation be 

identified by the biodiversity final walkdown assessment, these must not to be 

damaged or removed unless they are located within the footprint of the requisite 

construction areas. Removal or relocation will only be allowed where the relevant 

authority is consulted and advises on the most appropriate plan of action. 
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 Construction phase 

o Excavation of Soils from Watercourses and Buffer Zones – Where appropriate, 

all removed soils should be backfilled into trenches or excavations. However, 

where the excavated materials are not suitable, the soils are to be removed from 

site and dumped at a registered landfill site where sufficient capacity exists.  

o All stockpiled soils from the watercourses and associated buffer zones must be 

bunded by suitable materials (for example, fixed wooden planks or bricks) that 

can resist rains and increased run-off. The bunded materials of choice should be 

high enough to prevent overspill (for example 40-50cm high). This will prevent 

erosion and sedimentation within the sensitive hydrological systems. 

o Separate stockpiles must be made for topsoil and sub-soils. Once the 

foundations have been constructed, the backfill of excavated soils needs to be 

done in a manner that re-instates the proper soil horizons in the correct order. 

For example, the sub-soils must be back filled first and then the topsoil backfill. 

o Prevention of Pollutants and other potentially Hazardous Substances entering 

Watercourses and the associated Buffer Zones – Any mixing of cement must 

take place outside of the watercourses and the associated buffer zones. Where 

this cannot be undertaken and cement mixing in the watercourses and 

associated buffer zones are absolutely necessary, this must either only take 

place over a covered surface (for example, mixing boards) and must be bunded 

to prevent spread during mixing and must be nearby or beside the excavation 

pits or immediate construction areas. Alternatively, cement mixing can take place 

in the load bin of vehicle. It is important that no cement spills unnecessarily in the 

area around the powerline construction or wind turbine construction areas for risk 

of entering the watercourses.  

o Heavy machinery and vehicles must be checked for oil leaks before being 

allowed to operate in the watercourse and the associated buffer zone areas. 

Additionally, no fuelling, re-fuelling or stockpiling of hazardous materials (oils, 

fuels and cement) is allowed to take place in the cleared vegetation areas 

prepared for construction activities. 

o Sanitary facilities - Sanitary facilities must be available for workers (at a ratio of 1 

toilet to ten workers) to use to prevent urine and faecal waste entering the buffer 

zones of the wetlands and watercourses. Sanitary facilities must be placed at 

least 100m from the watercourse and associated buffer zones. 

o Movement and Degradation of Vehicles and Workers – Vehicles will be required 

for construction activities to take place for where access roads and wind turbines 

are to be constructed for the wind farm. It is important that the lightest possible 

vehicles and equipment are employed so as to limit damage to the watercourse 

and associated buffer zone areas. Heavy vehicles with tracks ideally are not to 

be allowed into the watercourses or the associated buffer zones unless 

absolutely necessary. 
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o Establishment of access into watercourses and the associated buffer zones may 

be required for the wind farm development. Where this takes place and the 

necessary authorisations and water use licences have been obtained permitting 

access roads into the watercourse and associated buffer zones, a single access 

route or “Right of Way” (RoW) is to be established The width of the RoW must be 

limited to the width of the vehicles required to enter the watercourse and 

associated buffer zone areas. An additional area around the locations of the wind 

turbines and new powerline structure locations will be required in order for 

construction vehicles and machinery to operate in the required areas. This too 

must be limited to the smallest possible area required to prevent unnecessary 

degradation. These construction areas must be cordoned off so that access into 

the watercourse is limited.   

o Storage of Construction Vehicles, Materials and Equipment – All vehicles, 

materials and equipment must be stored at an established construction camp 

away from the watercourse and associated buffer zone areas. 

o Impacts to Avi-fauna – Where the powerlines are to be strung across the 

watercourses, the fitment of bird anti-collision devices (flappers) or flight 

deviators will be required. Importantly, the fitment of such devices must be done 

prior to the powerlines being strung. For example, the fitment must take place on 

the ground so that vehicles are not required to enter watercourses unnecessarily 

for the fitment of the devices to the powerlines. 

o Seasonality of Construction Activities – Construction activities should take place 

during summer months when rainfall is at its lowest (preferably between 

September to March). This will be significant in negating potential run-off impacts 

from occurring. 

o Construction Phase Stormwater Management Plan - The development and 

implementation of an adequate storm water management plan to be designed by 

an appropriate engineer will assist in formulating adequate measures to address 

any potential stormwater impacts from occuring. Here, the engineer should 

account for both natural run-off (that which can be released into the natural 

landscape with no detrimental effect) and excess artificial run-off generated over 

the exposed bare construction laydown areas. In order to prevent acceleration of 

stormwater run-off, energy dissipating structures can be used. Such structures 

can reduce the amount and rate of excess run-off generated by the proposed 

development entering wetlands and thereby prevent the onset of erosion. 

o Stormwater management structures or devices should also take into account the 

potential for sedimentation and siltation effects associated with stormwater run-

off. In this instance, exposed bare areas should be contained by silt fencing or 

other appropriate devices or materials to trap sediment and dissipate stormwater 

run-off. 

 

 Operation phase 
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o Use of Existing Roads - It is crucial that existing roads are used so that damage 

is limited. Where new access roads are required and the necessary 

authorisations and licences are obtained (i.e. water use licence and 

environmental authorisation), these roads must be limited in extent (i.e. go 

directly to the desired tower) and will need to be maintained.  

o Ideally, if access roads are required inside the watercourses, coarse gravel 

should be used. This material will not erode away easily after rainfall events and 

will provide a relatively solid foundation when surface water accumulates. 

o If dirt roads will be the means of access, these will have to be regularly monitored 

and checked for erosion. Monitoring should be conducted on a weekly to monthly 

basis. Moreover, after short or long periods of heavy rainfall or after long periods 

of sustained rainfall, the roads will need to be checked for erosion and the 

necessary rehabilitation measures will need to be employed.  

o Where erosion begins to take place, this must be dealt with immediately to 

prevent severe erosion damage to the watercourses and the associated buffer 

zones. Should large scale erosion occur, a rehabilitation plan will be required. 

Input from a suitably qualified wetland or aquatic specialist must be obtained. 

o Operation Phase Stormwater Management Plan - The development and 

implementation of an adequate storm water management plan to be designed by 

an appropriate engineer for the operation phase of the proposed development 

will assist in formulating adequate measures to address any potential stormwater 

impacts from occuring. Here, the engineer should account for both natural run-off 

(that which can be released into the natural landscape with no detrimental effect) 

and excess artificial run-off generated over the exposed bare construction 

laydown areas. In order to prevent acceleration of stormwater run-off, energy 

dissipating structures can be used. Such structures can reduce the amount and 

rate of excess run-off generated by the proposed development entering wetlands 

and thereby prevent the onset of erosion. 

o Stormwater management structures or devices should also take into account the 

potential for sedimentation and siltation effects associated with stormwater run-

off. In this instance, exposed bare areas should be contained by silt fencing or 

other appropriate devices or materials to trap sediment and dissipate stormwater 

run-off. 

 

 Decommissioning phase 

 

o Excavation of Soils from Watercourses and Buffer Zones – Where appropriate, 

all removed soils should be backfilled into trenches or excavations. However, 

where the excavated materials are not suitable, the soils are to be removed from 

site and dumped at a registered landfill site where sufficient capacity exists.  
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o All stockpiled soils from the watercourses and associated buffer zones must be 

bunded by suitable materials (for example, fixed wooden planks or bricks) that 

can resist rains and increased run-off. The bunded materials of choice should be 

high enough to prevent overspill (for example 40-50cm high). This will prevent 

erosion and sedimentation within the sensitive hydrological systems. 

o Separate stockpiles must be made for topsoil and sub-soils. Once the 

foundations have been removed, the backfill of excavated soils must be of a 

suitable soil type to the surrounding area. Additionally, the backfill of soils needs 

to be done in a manner that re-instates the proper soil horizons in the correct 

order. For example, the sub-soils must be back filled first and then the topsoil 

backfill. 

o Prevention of Pollutants and other potentially Hazardous Substances entering 

Watercourses and the associated Buffer Zones – Heavy machinery and vehicles 

must be checked for oil leaks before being allowed to operate in the watercourse 

and the associated buffer zone areas. Additionally, no fuelling, re-fuelling or 

stockpiling of hazardous materials (oils, fuels and cement) is allowed to take 

place in the cleared vegetation areas prepared for construction activities. 

o Sanitary facilities - Sanitary facilities must be available for workers (at a ratio of 1 

toilet to ten workers) to use to prevent urine and faecal waste entering the buffer 

zones of the wetlands and watercourses. Sanitary facilities must be placed at 

least 100m from the watercourse and associated buffer zones. 

o Movement and Degradation of Vehicles and Workers – Vehicles will be required 

for the de-construction activities to take place for the wind farm. It is important 

that the lightest possible vehicles and equipment are employed so as to limit 

damage to the watercourse and associated buffer zone areas. Heavy vehicles 

with tracks ideally are not to be allowed into the watercourses or the associated 

buffer zones unless absolutely necessary. 

o Established internal access roads into watercourses and the associated buffer 

zones will need to be removed and rehabilitated. A site specific rehabilitation plan 

is to be formulated by a suitably qualified wetland or aquatic specialist and 

implemented addressing the removal of roads and associated stormwater 

structures from the watercourse and associated buffer zone areas. This will need 

to be approved by the relevant environmental determining authority.    

o Storage of Construction Vehicles, Materials and Equipment – All vehicles, 

materials and equipment must be stored at an established de-construction camp 

away from the watercourse and associated buffer zone areas. 

o Seasonality of De-construction Activities – De-construction activities should take 

place during summer months when rainfall is at its lowest (preferably between 

September to March). This will be significant in negating potential run-off impacts 

from occurring. 

o Decommissioning Phase Stormwater Management Plan – The development and 

implementation of an adequate storm water management plan to be designed by 
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an appropriate engineer will assist in formulating adequate measures to address 

any potential stormwater impacts from occurring. Here, the engineer should 

account for both natural run-off (that which can be released into the natural 

landscape with no detrimental effect) and excess artificial run-off generated over 

the exposed bare construction laydown areas. In order to prevent acceleration of 

stormwater run-off, energy dissipating structures can be used. Such structures 

can reduce the amount and rate of excess run-off generated by the proposed 

development entering wetlands and thereby prevent the onset of erosion. 

o Stormwater management structures or devices should also take into account the 

potential for sedimentation and siltation effects associated with stormwater run-

off. In this instance, exposed bare areas should be contained by silt fencing or 

other appropriate devices or materials to trap sediment and dissipate stormwater 

run-off. 

 

12.2.5 Agricultural Potential  

 

Due to the overarching site characteristics and the nature of the proposed development viable 

mitigation measures are limited and will most likely revolve around erosion control: 

 

Clearing activities should be kept to a minimum (Turbine, Wind Farm Infrastructure and Road 

footprint). 

In the unlikely event that heavy rains are expected activities should be put on hold to reduce the 

risk of erosion.  

If additional earthworks are required, any steep or large embankments that are expected to be 

exposed during the ‘rainy’ months should either be armoured with fascine like structures.  

 
If earth works are required then storm water control and wind screening should be undertaken to 

prevent soil loss from the site 

 

12.2.6 Noise Impact Assessment  

 

 Construction Phase 

 

The significance of noise during the construction phase is low, yet mitigation measures are 

included in this report to allow the developer to further reduce the noise levels. It should be noted 

that both the magnitude and probability of construction noise impacts would reduce with the 

implementation of the recommendations made for the construction phase. Mitigation options 

included both management measures as well as technical changes. 

 

Management options to reduce the noise impact during the construction phase include: 
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o Route construction traffic as far as practically possible from potentially sensitive 

receptors; 

o Ensure a good working relationship between the developer and all potentially 

sensitive receptors. Communication channels should be established to ensure 

prior notice to the sensitive receptor if work is to take place close to them. 

Information that should be provided to the potential sensitive receptor(s) include: 

i. Proposed working times; 

ii. how long the activity is anticipated to take place;  

iii. what is being done, or why the activity is taking place; 

iv. contact details of a responsible person where any complaints can be lodged should 

there be an issue of concern. 

o When working near (within 500 meters – potential construction of access roads 

and trenches) to a potential sensitive receptor(s), limit the number of 

simultaneous activities to the minimum as far as possible; 

o When working near to potentially sensitive receptors, coordinate the working time 

with periods when the receptors are not at home where possible. An example 

would be to work within the 08:00 to 14:00 time-slot to minimize the significance 

of the impact because: 

i. Potential receptors are most likely at school or at work, minimizing the probability of 

an impact happening; 

ii. Normal daily activities will generate other noises that would most likely mask 

construction noises, minimizing the probability of an impact happening.  

 

Technical solutions to reduce the noise impact during the construction phase include: 

o Using the smallest/quietest equipment for the particular purpose. For modelling 

purposes the noise emission characteristics of large earth-moving equipment 

(typically of mining operations) were used, that would most likely over-estimate 

the noise levels. The use of smaller equipment therefore would have a 

significantly lower noise impact; 

o Ensuring that equipment is well-maintained and fitted with the correct and 

appropriate noise abatement measures. 

 

Operational Phase 

 

The significance of the noise impact is considered to be medium for NSD01 and further mitigation 

measures are required.  

 

Mitigation measures that could be considered around NSD01 before the development of this wind 

energy facility would include: 

o The selection of a different make and model of wind turbine; 

o Ensuring a larger setback around the potentially sensitive receptors taking 

cognisance of prevailing wind directions; 
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o The developer should discuss the findings of this report with NSD01, and if 

required by this NSD, turbines 144 (phase 2) and 4 (phase 1) should be 

relocated further than 1,000 meters from this NSD.  

o The developer can consider larger wind turbines which would require less wind 

turbines for the same power generation potential, but increase the buffer zone 

with an appropriate level. Should the developer select to use a larger or different 

wind turbine the noise impact assessment should again review the potential 

noise impact if any wind turbines are closer than 1,500 meters from any NSDs; 

o A combination of the above options such as the use of more quiet wind turbine 

closer to potential noise sensitive developments, larger (and possibly louder) 

machines further from the NSDs, possibly with an increased setback. 

 

Mitigation measures that would reduce a potential noise impact after the implementation of the 

facility includes (if a reasonable noise complaint is registered): 

o Operating all, or selected wind turbines in a different mode. Most manufacturers 

allow the turbines to be operated in a different mode. This allows the wind turbine 

generator to operate more silently, albeit with a slight reduction of electrical 

power generation capability.  

o Problematic wind turbines could also be disabled, or the rotational speeds 

significantly decreased during periods when a quieter environment is desired 

(and reasonable complaints registered). 

 

In addition: 

o Good public relations are essential. At all stages surrounding receptors should be 

educated with respect to the sound generated by wind turbines. The information 

presented to stakeholders should be factual and should not set unrealistic 

expectations. It is counterproductive to suggest that the wind turbines will be 

inaudible, or to use vague terms like “quiet”. Modern wind turbines produce a 

sound due to the aerodynamic interaction of the wind with the turbine blades, 

audible as a “swoosh”, which can be heard at some distance from the turbines. 

The magnitude of the sound will depend on a multitude of variables and will vary 

from day to day and from place to place with environmental and operational 

conditions. Audibility is distinct from the sound level, because it depends on the 

relationship between the sound level from the wind turbines and the ambient 

background sound level. 

o Community involvement needs to continue throughout the project. Annoyance is 

a complicated psychological phenomenon; as with many industrial operations, 

expressed annoyance with sound can reflect an overall annoyance with the 

project, rather than a rational reaction to the sound itself. Wind projects offer a 

benefit to the environment and the energy supply for the greater population, and 

offer economic benefits to the land owners leasing installation sites to the wind 

farm. A positive community attitude throughout the greater area should be 
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fostered, particularly with those residents near the wind farm, to ensure they do 

not feel that advantage have been taken of them. 

o The developer must implement a line of communication (i.e. a help line where 

complaints could be lodged. All potential sensitive receptors should be made 

aware of these contact numbers. The Wind Energy Facility should maintain a 

commitment to the local community and respond to concerns in an expedient 

fashion. Sporadic and legitimate noise complaints could develop. For example, 

sudden and sharp increases in sound levels could result from mechanical 

malfunctions or perforations or slits in the blades. Problems of this nature can be 

corrected quickly, and it is in the developer’s interest to do so. 

 

12.2.7 Visual Impact Assessment  

 

 Make use of fittings that focus the light and prevent light spill. 

 Direct perimeter lighting in a downward direction toward the site. 

 Limit the use of flood lighting where possible. 

 Limit construction activities to day-time hours in order to prevent night lighting during 

construction. 

 Bury cables under the ground where possible. 

 New overhead power lines should be aligned to follow exiting power lines or other 

infrastructure, such as roads. 

 Buildings should be painted with natural tones that fit with the surrounding environment 

 Select the alternative for the substation and operation and maintenance building that will 

have the least impact on visual receptors. 

 Do not locate any turbines within 500m from an existing dwelling. 

 Bury cables under the ground where possible. 

 New overhead power lines should be aligned to follow exiting power lines or other 

infrastructure, such as roads. 

 Buildings should be painted with natural tones that fit with the surrounding environment 

 

12.2.8 Heritage Assessment  

 

Heritage sites are fixed features in the environment, occurring within specific spatial confines. Any 

impact upon them is permanent and non-reversible. Those resources that cannot be avoided and 

that are directly impacted by the proposed development can be excavated/ recorded and a 

management plan can be developed for future action. Those sites that are not impacted on can 

be written into the management plan, whence they can be avoided or cared for in the future. 

 

 Objectives  

 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 281  

o Protection of archaeological, historical and any other site or land considered 

being of cultural value within the project boundary against vandalism, destruction 

and theft 

o The preservation and appropriate management of new discoveries in accordance 

with the NHRA, should these be discovered during mining activities 

 

The following shall apply: 

 

o Known sites should be clearly marked in order that they can be avoided during 

construction activities. 

o The contractors and workers should be notified that archaeological sites might be 

exposed during the construction activities. 

o Should any heritage artefacts be exposed during excavation, work on the area 

where the artefacts were discovered, shall cease immediately and the 

Environmental Control Officer shall be notified as soon as possible; 

o All discoveries shall be reported immediately to a heritage practitioner so that an 

investigation and evaluation of the finds can be made.  Acting upon advice from 

these specialists, the Environmental Control Officer will advise the necessary 

actions to be taken; 

o Under no circumstances shall any artefacts be removed, destroyed or interfered 

with by anyone on the site; and 

o Contractors and workers shall be advised of the penalties associated with the 

unlawful removal of cultural, historical, archaeological or palaeontological 

artefacts, as set out in the National Heritage Resources Act (Act No. 25 of 1999), 

Section 51. (1). 

 

 Control 

 

In order to achieve this, the following should be in place: 

 

o A person or entity, e.g. the Environmental Control Officer, should be tasked to 

take responsibility for the heritage sites and should be held accountable for any 

damage. 

o Known sites should be located and isolated, e.g. by fencing them off. All 

construction workers should be informed that these are no-go areas, unless 

accompanied by the individual or persons representing the Environmental 

Control Officer as identified above.  

o In areas where the vegetation is threatening the heritage sites, e.g. growing trees 

pushing walls over, it should be removed, but only after permission for the 

methods proposed has been granted by SAHRA. A heritage official should be 

part of the team executing these measures. 
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 Safe guarding sites 

 

It is recommended that buffer areas are set out around the identified sites: 

 

 The Stone Age open sites should be demarcated with a buffer of a radius of at least 20 

metres form the centre point of the site (see coordinates supplied in Section 5.4). 

 The farmstead should be demarcated with a buffer of at least 10 metres from the outer 

edge of all structures and features such as gardens, orchards, etc.  

 The cemetery should be demarcated by a buffer of at least 10 metres from the outer 

edge of the fence, or the last visible graves if there is no fence. 

 The farming related feature should be demarcated by a buffer of at least 10 metres from 

the outer edge of the individual structures. 

 

12.2.9 Socio-economic Impact Assessment  

 

Construction Phase 

 

Construction activities have the potential to largely impact on the social environment. Thus social 

mitigation measures ensure that construction activities are managed in such a manner that the 

positive impacts may be enhanced and the negative impacts are minimised as far as possible. 

 

o Employment and Output Creation 

i. Ensure that the unskilled local jobs created are linked to a skills 

development programme for permanent employment 

o Social Mobilisation 

i. Problem areas that are brought under the attention of the contractor 

should be rectified immediately. If the contractor is unable to so, this 

should be communicated to the landowner along with a plan on how and 

when the problem will be addressed. The landowner should be given 

regular feedback on the matter.  

ii. All mitigation measures contained in the EMP should be implemented and 

monitored by an ECO. Remedial action should be taken where the 

contractor fails to comply with the EMP.  

o Health and Safety 

i. Mainstream or its contractor should appoint a service provider or local 

NGO to develop, implement and manage an HIV/AIDS prevention 

programme. The service provider or NGO should specialise in the field of 

HIV/AIDS. 

ii. The HIV/AIDS prevention programme should extend to the local 

community and should pay special attention to vulnerable groups such as 

women and youth. 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 283  

 

Operations and Maintenance Phase 

 

o Employment and Output Creation 

i. Linking new and existing local businesses to the supply chain of the wind 

farm. 

o Corporate Social Investment 

i. Using the most effective community structures for the trust fund, inclusion 

of existing structures, transparent rules in allocating funds, prioritisation 

according to community needs and building on existing regional synergies 

o Sense of Place 

i. Implement mitigation measures detailed in the Visual Impact Assessment  

ii. The impact on livelihoods should be monitored and evaluated before and 

after the construction of the wind farm. 
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Following the selection and authorisation of the preferred alternative in the EIA process, it was 

discovered that following the findings of a 1:100 flood line assessment that was carried out after 

the Environmental Impact Assessment process, the authorized wind farm infrastructure 

(substation, substation yard, operation and maintenance building and temporary construction 

compound) and a section of the associated power line were located within the delineated flood 

line area. Mainstream do not wish to develop in the flood line area and a new location for the wind 

farm infrastructure and the associated power line are proposed in this substantive amendment. 

An alternative location has been selected for comparative assessment as part of the amendment 

application as Alternative 1 against the second alternative (Alternative 2) for the wind farm 

infrastructure and associated power line originally assessed in the EIA process. These two 

alternatives are shown in Figure 98. 

 

 

Figure 98: Proposed Alternatives Site Layout for Loeriesfontein 2 - 140MW Wind Farm 

infrastructure on Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213 and the 

associated power line on the remainder of the Farm Sous No. 226. 
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Table 88 below highlights issues associated with each alternative from the respective specialist 

perspectives for the wind farm infrastructure.  

 

Table 89 below highlights issues associated with each alternative from the respective specialist 

perspectives for the power line route. The alternatives are rated as being either preferred (the 

alternative will result in a low biodiversity impact / reduced the impacts to biodiversity), not-

preferred (the alternative will result in relatively high impact to the biodiversity / increased impacts 

on biodiversity) and favourable (the overall impacts to biodiversity will be relatively insignificant). 
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Key 

Preferred The alternative will result in a low impact / reduce the impact 

Not Preferred The alternative will result in a high impact / increase the impact 

Favourable The impact will be relatively insignificant 

No Preference Both alternatives will result in similar impacts 

 

Table 88. Comparative Assessment Table of Wind Farm Infrastructure Alternatives 

Alternative  Preference Specialist Study Specialist Concerns Fatal Flaws 

Wind Farm 
Infrastructure 
Alternative 1 

No Preference Biodiversity Will require the establishment of a new access roadway to a greater or 

lesser extent by formalizing and expanding the existing informal roadways 

presently within the area. 

No Fatal 

Flaws 

 No preference Avi-fauna The proposed substation site, O & M building and lay-down areas 

(building footprint) are situated in Bushmanland Basin Shrubland, 

which is ubiquitous in the area. The proposed building footprint 

does not contain any unique features that distinguish it from the 

surrounding habitat, or create unique habitat niche for any of the 

power line sensitive species that may occur on the site. On a 

regional scale the potential risk of displacement of Red Data 

species due to the habitat transformation that will take place within 

the building footprint should be negligible, due to the small size of 

the footprint and the availability of similar habitat. It should 

however be noted that the potential displacement of Red Data 

species due to the construction of the wind facilities is at this stage 

an unknown factor. Should the latter result in significant 

displacement of Red Data species it will not change the original 

assessment of “low impact on a regional scale” for the building 

footprint, but it may have a more significant impact on a site 

specific scale. 

No Fatal 

Flaws 
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Alternative  Preference Specialist Study Specialist Concerns Fatal Flaws 

 No Preference Bats Since the site does not contain any areas of High bat sensitivity or 

confirmed roosts, the proposed amendment will not result in an 

increased impact on local bat ecology.  

Additionally, the type of infrastructure under and the relatively 

small scale consideration is not known for affecting bat ecology 

negatively. Therefore the bat impact evaluation carried out in the 

original EIA study is still valid and will remain unchanged, with 

regards to bats the proposed amendment can proceed. 

No Fatal 

Flaws 

 No Preference Surface Water There are no surface water features that will be impacted on by the 

proposed associated infrastructure. 

No Fatal 

Flaws 

 No Preference Soils and Agricultural 

Potential 

From an agricultural perspective either alternative is acceptable 

due to the project area’s uniformity, current use and it’s inherently 

low agricultural potential. 

No Fatal 

Flaws 

 No Preference Noise 

 

 

Activities located too far from potential noise-sensitive 

developments (further than 500 meters). 

 

No Fatal 

Flaws 

 Favourable Visual No preference, although located closer to the old farmhouse on 

Portion 2 of the Farm Aan de Karree Doorn Pan No. 213, the 

infrastructure is not located within the primary orientation of any 

receptors that are within close proximity. 

No Fatal 

Flaws 

 No Preference Heritage From a heritage perspective either alternative is acceptable due to 

the project area’s uniformity, current use and it’s inherently low 

heritage potential. 

No Fatal 

Flaws 

 No Preference Socio-economic No additional social or economic impacts are foreseen other than 

those described and assessed in our original report dated 20 

January 2012. As such, there is no preference between the new 

locations proposed.  

No Fatal 

Flaws 
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Alternative  Preference Specialist Study Specialist Concerns Fatal Flaws 

Wind Farm 
Infrastructure 
Alternative 2 

No Preference Biodiversity Will require the establishment of a new access roadway to a greater or 

lesser extent by formalizing and expanding the existing informal roadways 

presently within the area. 

No Fatal 

Flaws 

 No preference Avi-fauna The proposed substation site, O & M building and lay-down areas 

(building footprint) are situated in Bushmanland Basin Shrubland, 

which is ubiquitous in the area. The proposed building footprint 

does not contain any unique features that distinguish it from the 

surrounding habitat, or create unique habitat niche for any of the 

power line sensitive species that may occur on the site. On a 

regional scale the potential risk of displacement of Red Data 

species due to the habitat transformation that will take place within 

the building footprint should be negligible, due to the small size of 

the footprint and the availability of similar habitat. It should 

however be noted that the potential displacement of Red Data 

species due to the construction of the wind facilities is at this stage 

an unknown factor. Should the latter result in significant 

displacement of Red Data species it will not change the original 

assessment of “low impact on a regional scale” for the building 

footprint, but it may have a more significant impact on a site 

specific scale. 

No Fatal 

Flaws 

 No Preference Bats Since the site does not contain any areas of High bat sensitivity or 

confirmed roosts, the proposed amendment will not result in an 

increased impact on local bat ecology.  

Additionally, the type of infrastructure under and the relatively 

small scale consideration is not known for affecting bat ecology 

negatively. Therefore the bat impact evaluation carried out in the 

original EIA study is still valid and will remain unchanged, with 

No Fatal 

Flaws 
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Alternative  Preference Specialist Study Specialist Concerns Fatal Flaws 

regards to bats the proposed amendment can proceed. 

 No Preference Surface Water There are no surface water features that will be impacted on by the 

proposed associated infrastructure. 

No Fatal 

Flaws 

 No Preference Soils and Agricultural 

Potential 

From an agricultural perspective either alternative is acceptable 

due to the project area’s uniformity, current use and it’s inherently 

low agricultural potential. 

No Fatal 

Flaws 

 Favourable Visual No preference, although located closer to the old farmhouse on 

Portion 2 of the Farm Aan de Karree Doorn Pan No. 213, the 

infrastructure is not located within the primary orientation of any 

receptors that are within close proximity. 

No Fatal 

Flaws 

 No Preference Noise 

 

 

Activities located too far from potential noise-sensitive 

developments (further than 500 meters). 

 

No Fatal 

Flaws 

 No Preference Heritage From a heritage perspective either alternative is acceptable due to 

the project area’s uniformity, current use and it’s inherently low 

heritage potential. 

No Fatal 

Flaws 

 No Preference Socio-economic No additional social or economic impacts are foreseen other than 

those described and assessed in our original report dated 20 

January 2012. As such, there is no preference between the new 

locations proposed.  

 

No Fatal 

Flaws 
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Table 89. Comparative Assessment Table for Power Line Alternatives 

Alternative  Preference Specialist Study Specialist Concerns Fatal Flaws 

Power Line 
Alternative 1 

No Preference Biodiversity Will require the establishment of a new access roadway to a greater or 

lesser extent by formalizing and expanding the existing informal roadways 

presently within the area. 

No Fatal 

Flaws 

 No Preference Avi-fauna The proposed power line should be routed as far as possible from 

high risk areas, specifically from the pan that borders on the north-

western part of the study area. In addition, the entire line should 

be marked with Bird Flight Diverters, to reduce the risk of collisions 

of specifically Ludwig’s Bustard.  It is noted that the proposed 

power line routes come to within 4.7km from the edge of the pan in 

the north-western part of the study area (Alternative 1).  This 

distance should not be further encroached upon if at all possible, 

to eliminate any possible collision risks to flamingos which may 

utilise the pan when it is full.  

The proposed pole design must be assessed to ensure that the 

power line design poses no potential electrocution risk of large 

raptors, particularly Martial Eagle, which may use the poles as 

hunting perches. 

No Fatal 

Flaws 

 No Preference Bats Since the site does not contain any areas of High bat sensitivity or 

confirmed roosts, the proposed amendment will not result in an 

increased impact on local bat ecology.  

Additionally, the type of infrastructure under and the relatively 

small scale consideration is not known for affecting bat ecology 

negatively. Therefore the bat impact evaluation carried out in the 

original EIA study is still valid and will remain unchanged, with 

regards to bats the proposed amendment can proceed. 

No Fatal 

Flaws 
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Alternative  Preference Specialist Study Specialist Concerns Fatal Flaws 

 Favourable Surface Water The proposed power line crosses a delineated drainage line. 

However, the drainage line can easily be spanned and the impact 

will be negligible should no power line structures be placed in the 

delineated drainage line and the associated buffer zone. 

Therefore, no tower structures are to be placed in the delineated 

drainage line and the associated buffer zone. 

No Fatal 

Flaws 

 No Preference Soils and Agricultural 

Potential 

From an agricultural perspective either alternative is acceptable 

due to the project area’s uniformity, current use and it’s inherently 

low agricultural potential. 

No Fatal 

Flaws 

 No Preference Noise 

 

 

Activities located too far from potential noise-sensitive 

developments (further than 500 meters). 

 

No Fatal 

Flaws 

 Favourable Visual No preference, although located in close proximity (approximately 

600m) and within the primary orientation of the old farmhouse on 

Portion 2 of the Farm Aan de Karree Doorn Pan No. 213, the 

presence of the wind turbines within this area would supersede the 

impact of the proposed power line. 

No Fatal 

Flaws 

 No Preference Heritage From a heritage perspective either alternative is acceptable due to 

the project area’s uniformity, current use and it’s inherently low 

heritage potential. 

No Fatal 

Flaws 

 No Preference Socio-economic No additional social or economic impacts are foreseen other than 

those described and assessed in our original report dated 20 

January 2012. As such, there is no preference between the new 

locations proposed.  

 

No Fatal 

Flaws 
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Alternative  Preference Specialist Study Specialist Concerns Fatal Flaws 

Power Line 
Alternative 2 

No Preference Biodiversity Will require the establishment of a new access roadway to a greater or 

lesser extent by formalizing and expanding the existing informal roadways 

presently within the area. 

No Fatal 

Flaws 

 No Preference Avi-fauna The proposed power line should be routed as far as possible from 

high risk areas, specifically from the pan that borders on the north-

western part of the study area. In addition, the entire line should 

be marked with Bird Flight Diverters, to reduce the risk of collisions 

of specifically Ludwig’s Bustard.   

The proposed pole design must be assessed to ensure that the 

power line design poses no potential electrocution risk of large 

raptors, particularly Martial Eagle, which may use the poles as 

hunting perches. 

No Fatal 

Flaws 

 No Preference Bats Since the site does not contain any areas of High bat sensitivity or 

confirmed roosts, the proposed amendment will not result in an 

increased impact on local bat ecology.  

Additionally, the type of infrastructure under and the relatively 

small scale consideration is not known for affecting bat ecology 

negatively. Therefore the bat impact evaluation carried out in the 

original EIA study is still valid and will remain unchanged, with 

regards to bats the proposed amendment can proceed. 

No Fatal 

Flaws 

 Favourable Surface Water There are no surface water features that will be affected by the 

proposed power line. 

No Fatal 

Flaws 

 No Preference Soils and Agricultural 

Potential 

From an agricultural perspective either alternative is acceptable 

due to the project area’s uniformity, current use and it’s inherently 

low agricultural potential. 

No Fatal 

Flaws 
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Alternative  Preference Specialist Study Specialist Concerns Fatal Flaws 

 Favourable Visual No preference, not within the primary orientation of any receptors 

that are within a short distance from the power line alternative. 

Alignment follows the Granaatboskolk road, however this road is 

mainly used by trucks and to provide access for local farmers. 

No Fatal 

Flaws 

 No Preference Noise 

 

 

Activities located too far from potential noise-sensitive 

developments (further than 500 meters). 

 

No Fatal 

Flaws 

 No Preference Heritage From a heritage perspective either alternative is acceptable due to 

the project area’s uniformity, current use and it’s inherently low 

heritage potential. 

No Fatal 

Flaws 

 No Preference Socio-economic No additional social or economic impacts are foreseen other than 

those described and assessed in our original report dated 20 

January 2012. As such, there is no preference between the new 

locations proposed.  

No Fatal 

Flaws 
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In addition to the above specialist comparative opinions above, further motivation has been 

stipulated for the selection of alternative 1 mainly due to the following reasons: 

 The location of Alternative 1 of the wind farm infrastructure and alternative of the 

power line route to the centre of the wind farm project allows for a more efficient 

development – locating the substation in the centre reduces the length of low 

voltage cabling required which in turn means a reduction in electrical losses (the 

environmental benefits of less cabling should also be considered). 

Additionally, locating the substation in the centre reduces the length of low voltage 

cabling required which in turn means smaller cable size (i.e. more cost effective 

development). 

 Locating the substation associated infrastructure in the centre of the wind farm 

project allows for a more efficient construction process – locating the substation 

and associated infrastructure in the centre reduces the length of internal roads 

required and reduces the number of internal traffic movements to and from the 

construction compound 

 Locating the substation associated infrastructure in the centre of the wind farm 

project allows for a more efficient construction process – locating the substation 

and associated infrastructure in the centre reduces the length of trenching 

required ((the environmental benefits of less trenching should also be 

considered)   

 Locating the substation associated infrastructure in the centre of the wind farm 

project allows for better security as compared to locating such infrastructure 

adjacent to or within close proximity to public roads. 

 

In general, most specialists do not have a preference between the two proposed alternative 

locations or viewed both alternatives as favourable (in terms of biodiversity, surface water and 

visual).Given the fact that alternative 1 is viewed as favourable in terms of the wind farm 

infrastructure location as well as the power line route, and given the factors listed above which 

will result in a lesser impact, alternative 1 is the chosen preferred option for the wind farm 

infrastructure and the power line route. The preferred site layout is presented in Figure 99 

below. 
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Figure 99: Preferred Site layout for Loeriesfontein 2 - 140MW Wind Farm on Portion 1 and 2 of 

the Farm Aan De Karree Doorn Pan No. 213 and the associated power line on Portion 1 and 2 of 

the Farm Aan De Karree Doorn Pan No. 213 and on the remainder of the Farm Sous No. 226. 

 

13.1 No Go Alternative 

 

The No-Go Alternative is the option of not establishing the Wind farms on the proposed sites near 

Loeriesfontein. The No-Go option would therefore result in contributing to the demand for 

electricity and more specifically renewable energy targets in South Africa not being met. This 

would also hinder the economic injection that the project promises to provide for the town of 

Loeriesfontein in the form of increase employment and income generation during the construction 

phase and long term tax income generation and social corporate investment.  

 

The No-Go alternative has thus been eliminated due to the fact that the identified environmental 

impacts can be suitably mitigated. Additionally, by not building the project, the socio-economic 

and biophysical benefits would be lost providing further reason for eliminating the no-go 

alternative. 
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13.2 Composite Sensitivity Map 

 

Based on the alternatives assessment and the negative mapping exercise that was undertaken 

by all the specialists, a sensitivity map was compiled (Figure 100). Note that although the area to 

the north was identified as sensitive, it was not considered a fatal flaw by any of the specialists. 

 

 

Figure 100: Composite Sensitivity Map for Loeriesfontein 2 - 140MW Wind Farm on Portion 1 and 

2 of the Farm Aan De Karree Doorn Pan No. 213 and the associated power line on Portion 1 and 

2 of the Farm Aan De Karree Doorn Pan No. 213  and on the remainder of the Farm Sous No. 

226. 
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The Environmental Management Programme (EMPr) becomes a tool by which compliance on the 

proposed site can be measured against. In order to utilise this tool, environmental monitoring 

needs to take place with regular audits against the EMPr to ensure that all aspects are attended 

to. 

 

Environmental monitoring establishes benchmarks to judge the natural and magnitude of 

potential environmental and social impacts. 

 

Some of the key parameters for monitoring and auditing of the proposed project include the 

following inter alia: 

 

 Soil erosion and siltation. 

 Oil spillages 

 Dust and gaseous emissions. 

 Water quality 

 Noise and vibration 

 Change in biodiversity 

 Socio-economic change 

 Land use changes. 

 

The overall objective of environmental and social monitoring is to ensure that mitigation measures 

are implemented and that they are effective. Environmental and social monitoring will also enable 

responses to new and developing issues of concern. The activities and indicators that have been 

recommended for monitoring are presented in the EMPr. 

 

Environmental monitoring will be carried out to ensure that all construction activities comply and 

adhere to environmental provisions and standard specifications, so that all mitigation measures 

are implemented. The contractor shall employ an officer responsible for implementation of social/ 

environmental requirements. This person will maintain regular contact with the local / district 

Environmental Officers. The contractor and proponent will have a responsibility to ensure that the 

proposed mitigation measures are properly implemented during the construction phase. 

 

The environmental monitoring program will operate through the preconstruction, construction, and 

operation phases. It will consist of a number of activities, each with a specific purpose with key 

indicators and criteria for significance assessment. The following aspects will be subject to 

monitoring: 
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 Encroachment into sensitive areas 

 Maintenance of project footprint 

 Vegetation maintenance around project work sites, workshops and camps 

 Health & Safety 

 

Monitoring should be undertaken at a number of levels. Firstly, it should be undertaken by the 

Contractor at work sites during construction, under the direction and guidance of the Supervision 

Consultant who is responsible for reporting the monitoring to the implementing agencies. It is not 

the Contractor’s responsibility to monitor land acquisition and compensation issues. It is 

recommended that the Contractor employ local full time qualified environmental inspectors for the 

duration of the Contract. The Supervision Consultant should include the services of an 

international environmental and monitoring specialist on a part time basis as part of their team. 

 

Environmental monitoring is also an essential component of project implementation. It facilitates 

and ensures the follow-up of the implementation of the proposed mitigation measure, as they are 

required. It helps to anticipate possible environmental hazards and/or detect unpredicted impacts 

over time.  

 

Periodic ongoing monitoring will be required during the life of the Project and the level can be 

determined once the Project is operational. 

 

The EMPr is included in Appendix 9.  
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This report has been prepared to comply with various environmental legislation as well as World 

Bank Standards (IFC Guidelines) and the Equator Principles. Thus in order to ensure compliance 

with these, a checklist has been compiled to ensure that all aspects of these guidelines have 

been taken into account when compiling this document. Table 90 below indicates that all 

applicable performance standards have been complied with.  

 

The performance standards which have not been addressed at this stage as indicated in Table 90 

below will be addressed at a later stage when the proponent has reached financial closure. 

Therefore the compliance level is partially compliant at this stage. It is important to note that the 

project proponent is committed to achieving compliance with the EPs. 

 

The coding key is as follows: 

Compliance level 

Clear    

Not assessed/determined Not compliant 
Partially 

compliant 
Compliant 

 

Appendix 10 includes a handbook highlighting how the client plans to comply with the IFC 

Standards.  

 

Table 90: Compliance with Equator Principles 

PRINCIPLES COMPLIANCE LEVEL REFERENCE 

Performance Standard 1 Environmental & Social Reporting 

1. Baseline Information   Refer to Chapter 8 

2. Impacts and Risks   Refer to Chapter 11 

3. Global impacts   N/A 

4. Transboundary  N/A 

5. Disadvantaged / vulnerable groups  Refer to Appendix 10 

6. Third party  Refer to Chapter 10.10 

7. Mitigation measures   Refer to Chapter 10 and the 

EMPr 

8. Documentation of Assessment 

process 

  Refer to Chapter 11 

9. Action Plans  No major Action Plans 

required as mostly generic 

mitigation measures have 

been required. 
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10 Organizational capacity  Refer to Appendix 10  

11. Training  Refer to Appendix 10 

12. Grievance mechanism The proponent will commit 

to full compliance with this 

standard when financial 

closure has been reached. 

The proponent is fully 

aware of the implications of 

this standard and this 

information will be made 

available in due course as 

part of the development 

planning for the project. 

Refer to Appendix 10 

     

Performance Standard 2, Labour & Working Conditions 

1. Human Resource Policy The proponent commit to 

full compliance with this 

standard when financial 

closure has been reached.  

The proponent is fully 

aware of the implications of 

this standard and this 

information will be made 

available in due course as 

part of the development 

planning for the project. 

Refer to Appendix 10 

2. Working relationship  Refer to Appendix 10 

3. Working conditions with and terms of 

employment 

 Refer to Appendix 10 

4. Workers organization  Refer to Appendix 10 

5. Non discrimination and equal 

opportunities 

 Refer to Appendix 10 

7. Occupational Health and Safety  Refer to Appendix 10 

8. Non-employee workers  Refer to Appendix 10 

9. Supply Chain  Refer to Appendix 10 

10. Labor Assessment Component of a 

Social and Environmental Assessment 

 Refer to Appendix 10 

   Performance Standard 3, Pollution 

1. Pollution Prevention, Resource 

Conservation & Energy Efficiency 

 Refer the EMPr 

2. Wastes  Refer the EMPr 
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3. Hazardous material  Refer the EMPr 

4. Emergency preparedness & response The proponent commit to 

full compliance with this 

standard when financial 

closure has been reached.  

The proponent is fully 

aware of the implications of 

this standard and this 

information will be made 

available in due course as 

part of the development 

planning for the project. 

Refer to Appendix 10 

5. Technical guidance – ambient 

considerations 

  Refer to Appendix 10 

6. Greenhouse gas emissions   No greenhouse gas emissions 

will result from the proposed 

development 

     

Performance Standard 4, Health & Safety 

1. Hazardous materials safety  Refer the EMPr 

2.Environmental and natural resource 

issues 

 Refer to chapters 8 and 10 

Performance Standard 5, Land 

Acquisition 

 Refer to chapter 5 

Performance Standard 6, Biodiversity   Refer to Chapter 8 and 10 

Performance Standard 7, Indigenous 

People 

 Refer to Chapter 8 and 10 

Performance Standard 8, Cultural 

Heritage  

 Refer to Chapter 8 and 10 

 

 

 

In order to meet the DoE bidding requirements, it is required that the original EA is split so that 

one EA can be issued for South Africa Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 

140MW wind farm and one EA can be issued for South Africa Mainstream Renewable Power 

Khobab (Pty) Ltd 14MW wind farm. 

 

For South Africa Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW wind farm 

specifically, the following is required: 
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 Applicant details (company name) to be registered to: South Africa Mainstream 

Renewable Power Loeriesfontein 2 (Pty) Ltd. This to be corrected on the cover page of 

the EA as well as Page 1 and Page 2 of the EA.  

 Page 3 Activities to be undertaken table to contain the following –  

 Page 3 to contain the following approved listed activities: 

Number and 
date of the 
relevant 
notice: 

Activity 
No (s)  

Description of listed activity Description in Project 
Context 

Government 
Notice R544 
(18 June 
2010) 

Activity 

10 

The construction of facilities or 

infrastructure for the transmission 

and distribution of electricity –  

ii) Outside urban areas or industrial 

complexes with a capacity of 

more than 33 but less than 275 

kilovolts. 

A 66kV to 132kV power line 

will be connected to the 

Eskom 400kV Helios 

Substation. 

 Activity 

22 

 

The construction of a road outside 

urban areas 

iii) with a reserve wider 

than 13.5 metres 

iv) where no reserve 

exists where the 

road is wider than 8 

metres 

A gravel road with a width of 

between 6m and 10m would 

need to be constructed to 

provide access to the 

proposed facility. 

 Activity 

23 

 

The transformation of undeveloped, 

vacant or derelict land to –  

iii) Residential, retail, 

commercial, recreational, 

industrial or institutional 

use, outside an urban 

area and where the total 

area to be transformed is 

bigger than 1 hectare but 

less than 20 hectares. 

Total foot print to be 

transformed by the wind farm 

infrastructure will be 32.54 

hectares (excluding roads 

and electrical infrastructure).  

Government 
Notice R545 
(18 June 
2010) 

Activity 

1 

 

The construction of facilities or 

infrastructure, including associated 

structures or infrastructure, for the 

generation of electricity where the 

electricity output is 20 megawatts or 

more. 

The Loeriesfontein 2 wind 

farm will generate a 

maximum electrical output 

capacity of 140MW. 

 Activity 

15 

 

Physical alteration of undeveloped, 

vacant or derelict land for residential, 

retail, commercial, recreational, 

Total foot print to be 

transformed by the wind farm 

infrastructure will be 32.54 
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industrial or institutional use where 

the total area to be transformed is 20 

hectares or more. 

hectares (excluding roads 

and electrical infrastructure). 

Government 
Notice R546 
(18 June 
2010) 

Activity 

13 

The clearance of an area of 1 

hectare or more of vegetation where 

75% or more of the vegetative cover 

constitutes indigenous vegetation, In 

Northern Cape. 

The wind farm site is 

characterised by vacant land 

that is dominated by natural 

vegetation used for grazing. 

Vegetation clearing would 

take place over a portion of 

the buildable areas. 

 

 Page 4 to specify that the EA is, “for the construction of a 140MW Wind Energy Facility 

and its associated infrastructure on Portion 1 of the Farm No. 213, Calvinia Road, Portion 

2 of the Farm No. 213, Calvinia Road and Remainder of the Farm No. 226, Calvinia Road 

near Loeriesfontein within the Hantam Local Municipality, Northern Cape Province, 

hereafter referred to as the property.” 

 Page 4 - The infrastructure associated with the facility includes:  

 Turbines: Up to 107 wind turbines with a total generation capacity of up to 140MW; hub 

height of between 80 to 120m and a rotor diameter of 87 to 120m; and foundation of each 

wind turbine will be approximately 20m x 20m. A hard standing area of approximately 2 

400m² for crane usage will accompany each wind turbine. The total footprint for each 

wind turbine and the associated hard standing area will be 2 800m². The foundation will 

be up to 2.5m deep. The electrical generation capacity for each wind turbine will range 

from 1 – 3MW depending on the final wind turbine selected for the proposed 

development. 

 Substation: A new substation (approx. 90 x 120m) and associated transformers will be 

developed which will supply the generated electricity to the Eskom grid. The 

transformers’ operating voltage may range from 22 to 132kV. The footprint of the 

substation site will be approximately 10 800m². The Substation will be built preferably 

close to existing transmission line(s). The connection from the substation to the Eskom 

grid line will be an overhead line and pole. This will be dependent on the location of the 

substation relative to the existing line(s). Eskom grid line and access servitudes will be 

required, the sizes of which depend on the voltage connection.  

 Electrical connections:  A 66kV to 132kV power line will be connected from the wind 

farm substation to the Eskom 400kv Helios Substation. 

 Roads: Access roads of 6-10m wide. The roads will be gravel roads from the site on to 

the public road. An internal road network to the turbines and other infrastructure will 

include; turning circles for large trucks; passing points and culverts over gullies and rivers 

if required; and existing roads will be upgraded. 

 Temporary construction area: A maximum 10 000m² temporary laydown area will be 

constructed for the proposed development. Components that will comprise the temporary 

laydown area include an access route and a contractor’s site office area of up to 5 000m².  
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 Administration and warehouse buildings: A single story building with a maximum area 

of up to 5 000m² with a warehouse/workshop space and access, office, telecoms space, 

security and ablution facilities are to be developed. 

 

Additionally, it was discovered that following the findings of a 1:100 flood line assessment that 

was carried out after the Environmental Impact Assessment process, that the authorized wind 

farm infrastructure (substation, substation yard, operation and maintenance building and 

temporary construction compound) and a section of the associated power line were located within 

the delineated floodline area. Mainstream do not wish to develop in the floodline area and a new 

location for the wind farm infrastructure and the associated power line are proposed (see Chapter 

13 above). It is the opinion of the EAP that the revised preferred site layout is to be approved in 

the EA. 

 

 

 

Table 91 summarises the key recommendations for the environmental issues identified in the 

DEAR. In order to achieve appropriate environmental management standards and ensure that the 

findings of the environmental studies are implemented through practical measures, the 

recommendations from this DEAR must be included within an Environmental Management 

Programme (EMPr). This EMPr should form part of the contract with the contractors appointed to 

construct and maintain the proposed developments. The EMPr would be used to ensure 

compliance with environmental specifications and management measures. The implementation of 

this EMPr for all life cycle phases (i.e. construction, operation and de-commissioning) of the 

proposed projects is considered to be key in achieving the appropriate environmental 

management standards as detailed for this project. 

 

An Environmental Management Programme is included with this Final Environmental 

Assessment Report. 

 

It is also recommended that the process of communication and consultation with the community 

representatives is maintained after the closure of this substantive amendment process, and, in 

particular, during the construction phase associated with the proposed project. 
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17.1 Summary of Findings 

 

Table 91: Summary and Recommendations 

Environmental 

Parameter 

Summary of major findings Recommendations 

Biodiversity (flora and 

fauna) Assessment  

 

The study area is very uniform in nature with characteristic 

Nama Karoo shrubland exhibiting sparse vegetation. No larger 

trees are present on the site. 

 

The study area currently operates as a functioning sheep farm 

and is not likely to be pristine in nature. Portion 1 and 2 of the 

Farm Aan De Karree Doorn Pan No. 213 exhibits floral diversity 

due to different grazing regimes being practiced. The site can 

thus be considered to be in a fairly natural state. 

 

The site is very uniform in nature with very few distinct sensitive 

areas. Drainage lines on the site are not well defined due to the 

infrequent rains that occur. Those that have been clearly 

identified are considered to be sensitive as they provide rare 

habitat on the site when water is available.  

 

Areas of topographical change are also considered to be 

sensitive as they provide different microclimates on a site that is 

very uniform in nature.  

 

Various mammal, amphibian and reptile species are likely to 

Strict implementation of the suggested 

mitigation measures must be undertaken to 

ensure that the proposed development is not to 

the detriment of the biodiversity of the region. 

 

Although No Red Data species were noted 

during the field investigations, this does not 

however rule out their potential occurrence. 

Therefore, it is imperative that the mitigation 

measures are strictly implemented to ensure 

strict management should these species be 

encountered. 
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Environmental 

Parameter 

Summary of major findings Recommendations 

occur within the study area. No Red Data species were noted 

during the field investigations.  

 

The potential impacts of the proposed development mainly 

related to loss of habitat for red data and general species; 

potential loss of species richness, edge effect and erosion. The 

impact of the proposed development will be limited to the turbine 

construction areas and the associated infrastructure such as 

roads. Surrounding vegetation will remain intact and will not be 

impacted upon. As such the impact is localised and if the 

mitigation measures are implemented, the overall impact can be 

reduced. 

 

No significant impacts on vegetation and habitat are expected 

during the operation phase of the proposed development, as 

long as rehabilitation of the impacted surrounding areas has 

taken place.  

Avifauna Assessment  

 

The proposed site is characterised by intrinsic avian biodiversity 

value. It does not contain any unique habitats or landscape 

features, but it may affect locally important waterbird fly-ways, 

which may exists in the northern part of the proposed site.  

 

There are regionally and/or nationally important impact 

susceptible species present (or potentially present), and the 

proposed facility may have a significant detrimental effect on 

these birds, both during the construction and operational phases 

If possible, northern part of the proposed site 

should be kept free of turbines until more 

information is available on actual bird traffic 

over the site.  

 

Although regionally and/or nationally important 

impact susceptible bird species likely to be 

affected by the proposed facility (both during 

the construction and operation) are potentially 



 

MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Final Wind Farm Environmental Assessment Report  

Revision No. 1 

31 May 2013      Page 307  

Environmental 

Parameter 

Summary of major findings Recommendations 

of the development. present, implementation of the required 

mitigation measures should reduce these 

impacts to Low. 

 

Bat Assessment 

 

Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213  

does not have any of the three factors of possible roosting 

space, surface water and probability of insects strongly, with 

roosting space very limited and some foraging space in the 

stream beds.  

 

Overall the site is very dry and insect numbers as well as 

surface water would be limited during most of the year. A total of 

9 bat species may occur on the site and 3 have a high 

probability of occurring on the site, with 2 of them having a 

chance of being impacted by wind turbines (Nycteris thebaica is 

not a high flying bat and therefore presumably less vulnerable to 

turbines). Two bat species namely Egyptian free-tailed bat 

(Tadarida aegyptiaca) and Cape serotine (Neoromicia capensis) 

were confirmed on site but none of them are of conservation 

concern 

 

Generally there was very low bat activity levels due to the lack of 

roosting and foraging opportunities. 

The site needs to be visited by a bat specialist 

quarterly (4 times during the period) to assess 

and compare the bat activity on a seasonal 

basis.  

 

Surface Water Impact 

Assessment  

 

No wetlands were identified on the study site. However there are 

numerous drainage lines.  

 

Anticipated potential impacts in the pre-

construction, construction, operation and 

decommissioning phases have been scoped 
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Environmental 

Parameter 

Summary of major findings Recommendations 

and appropriate mitigation measures have 

been stipulated for the proposed development.  

 

A final walk-down by a suitably qualified 

wetland specialist will not be required for the 

proposed development. Sufficient information is 

available to address identified potential impacts 

that may result from the proposed development 

of the wind farm 

Agricultural Potential  

 

The study area has an arid Mediterranean type climate with 

winter rainfall regime i.e. most of the rainfall is confined to early 

autumn and winter. Mean Annual Precipitation (MAP) is 

approximately 179 mm per year.  The combination of low rainfall 

and severe moisture deficient means that sustainable arable 

agriculture cannot take place on the farm without some form of 

irrigation.  

 

The soils identified on Portion 1 and 2 of the Farm Aan De 

Karree Doorn Pan No. 213 are predominantly calcic and shallow 

with a low agricultural potential. Rocky and shallow calcic soils 

(Mispah and Coega Form) cover 97% of the surveyed area. 

Virtually all the soils encountered had a layer that was limiting to 

plant growth and the effective soil depth rarely extended below 

50 cm. 

 

The site is not classified as high potential nor is it a unique dry 

Normal grazing (the dominant agricultural 

activity) will be permitted around the turbines. 

Portion 1 and 2 of the Farm Aan De Karree 

Doorn Pan No. 213 is dominated by grazing 

land and this activity is considered non-

sensitive when assessed within the context of 

the proposed development. Consequently, the 

impact of the proposed development on the 

study area’s agricultural potential will be 

extremely low, with the loss of agricultural land 

being attributed to the creation of the service 

roads and around the turbine foundations. 

 

There are no centre pivots, irrigation schemes 

or active agricultural fields which will be 

influenced by the proposed development. 

Therefore, from an agricultural perspective, 
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Environmental 

Parameter 

Summary of major findings Recommendations 

land agricultural resource. The study area has been classified as 

having an extremely low potential for crop production due to an 

arid climate and highly restrictive soil characteristics but are 

considered to have a moderately low value as grazing land, its 

current use. 

there are no problematic or fatal flaw areas for 

the site 

Noise Impact 

Assessment  

 

The proposed project will have a noise impact of a low 

significance on all Noise-Sensitive Development (NSDs) in the 

area during the construction phase, but a noise impact of 

medium significance on a noise sensitive development south of 

the study area during the operational phase.  

 

As the wind turbine to be selected is not confirmed, modelling 

made use of the Nordex H90 2500HS wind turbine that might 

present a worse-case scenario. Mitigation measures are 

proposed that will reduce the potential noise impact to a more 

acceptable low significance.  

 

Where potentially sensitive receptors are 

nearby, care must be taken to ensure that the 

operations at the wind farm do not cause 

undue annoyance or otherwise interfere with 

the quality of life of the receptors.  

 

It should be noted that this does not suggest 

that the sound from the wind turbines should 

not be audible under all circumstances - this is 

an unrealistic expectation that is not required or 

expected from any other agricultural, 

commercial, industrial or transportation related 

noise source – but rather that the sound due to 

the wind turbines should be at a reasonable 

level in relation to the ambient sound levels. 

Visual Impact 

Assessment  

 

Due to the limited human habitation in the surrounding area, 

very few potentially sensitive receptors are present in the study 

area and the proposed development will have a low or medium 

impact on most of these receptors. The proposed wind energy 

facility will have a negative low visual impact during construction 

and a negative medium visual impact during operation, with very 

Proposed mitigation measures should be 

implemented. 
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Environmental 

Parameter 

Summary of major findings Recommendations 

few mitigation measures available. 

 

Heritage Assessment  

 

Several heritage resources have been identified on site which 

can be classed as having high significance. 

Sensitive heritage resource areas are to be 

excluded as no-go areas. Suggested buffer 

zones must be implemented. 

 

All suggested mitigation measures must be 

implemented and included in the EMPr for the 

proposed development. 

Socio-economic Impact 

Assessment  

 

A summary of the construction impacts  

 

Change 

Process 

Issue Pre-

Mitigation 

Post-

Mitigation 

Economic Employment and 

output creation 

+18 +30 

Socio-

Cultural 

Social 

mobilisation 

-20 -7 

Health and 

safety 

-60 -28 

Average Overall 

construction 

impacts 

-20 -1.6 

 

Apart from the possibility of temporary employment, overall the 

construction phase is characterised by negative low social 

impacts.  

Even though all of the identified social impacts 

can be mitigated or enhanced successfully, this 

can only be done if Mainstream, or its 

appointed contractor(s), commit to the 

responsibility of ensuring that the level of 

disturbance brought about to the social 

environment by the more negative aspects of 

the project, is minimised as far as possible.  

 

It is therefore recommended that: 

 Social issues identified during the EIA 

phase are addressed.  This could be 

done by engaging social specialists 

where necessary or by ensuring that 

Environmental Control Officers (ECOs) 

used during construction have the 

necessary knowledge and skills to 
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In certain instances the implementation of mitigation measures 

can bring about positive changes. One such case would be the 

implementation of an effective HIV/AIDS prevention programme 

that extends to the local communities where construction 

workers will spend their free time, as this can also serve to 

inform and empower local people to make better and more 

informed decisions regarding their future (sexual) behaviour. 

Where Mainstream has the opportunity to bring about positive 

change to local communities they should pursue such 

opportunities where possible.  

 

The in-migration of a construction team consisting of 

approximately 320 people in the case of the wind farm will create 

a housing need in Loeriesfontein as the nearest town. The more 

people are sourced from the local community, the less the 

demand for additional housing, as local community members are 

already resident in the area. Loeriesfontein has a small 

hospitality industry, consisting of one B&B and one hotel. It 

would therefore appear that accommodation options are fairly 

restricted in the area, given the fact that Mainstream have opted 

to not make use of a residential construction camp.  

 

The majority of impacts that would occur during the construction 

phase would affect people’s sense of wellbeing and security 

within their social environment. A number of changes to the 

identify social problems and address 

these when necessary. Guidelines on 

managing possible social changes and 

impacts could be developed for this 

purpose. 

 Alternative accommodation options are 

considered for the construction phase 

as it would appear that the hospitality 

industry in Loeriesfontein would not be 

able to cater for the quantity of people.  

 Neighbouring landowners are informed 

beforehand of any construction activity 

that is going to take place in close 

proximity to their property.  Prepare 

them on the number of people that will 

be on site and on the activities they will 

engage in.  

 Employees are aware of their 

responsibility in terms of Mainstream’s 

relationship with landowners and 

communities surrounding the site.  

Implement an awareness drive to 

relevant parts of the construction team 

to focus on respect, adequate 

communication and the ‘good 

neighbour principle.’ 
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socio-economic environment would lead to economic impacts, 

but for the most part these impacts would be restricted to 

individuals or individual households and would not extend to the 

community at large.  

 

A summary of the operations and maintenance impacts  

 

Change 

Process 

Issue Pre-

Mitigation 

Post-

Mitigation 

Economic Employment 

and output 

creation 

+20 +36 

Tax income +14 +14 

Corporate 

Social 

Investment 

+27 +48 

Agricultural 

output 

-11 -11 

Tourism -10 -10 

Property prices -10 -10 

Socio-cultural Sense of place -24 -20 

Average Overall 

operations and 

maintenance 

impacts 

+0.9 +6.7 

 

 All mitigation measures in the Social 

Impact Assessment (SIA) are 

incorporated in the Environmental 

Management Programme (EMPr) to 

ensure that Mainstream and the 

contractor adhere to these. 
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The presence of the wind farm during the operation and 

maintenance phase overall will have a low positive impact, 

although certain elements will yield medium positive impacts 

whereas other elements are expected to have a more negative 

connotation. Most positive impacts are of an economic nature, 

most significantly Mainstream’s corporate social investment in 

the area, which in turn could lead to an array of other positive 

social upliftment projects (outside the scope of this study). 

Negative impacts are expected to be on the low side and would 

in all probability be over-shadowed by the more positive 

contributions that Mainstream will make to the area through their 

Corporate Social Investment (CSI).  
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Table 92: Impact rating summary for the proposed wind farm during the construction phase 

Environmental Parameter Environmental Impacts Impact Rating 

without Mitigation 

Impact Rating with 

Mitigation 

Biodiversity  Loss of habitat for red data / general species -24 (low negative) -6 (low negative) 

Edge effect -28 (low negative) -7 (low negative) 

Avifauna  Displacement of priority species due to disturbance -30 (Medium negative) -22 (low negative) 

Displacement of priority species due to habitat 

destruction 

-16 (low negative) -16 (low negative) 

Bats Destruction of foraging habitat 11 (Negative Low) 8 (Negative low) 

Surface Water Construction activities taking place in, near or 

through watercourses and associated buffer zone 

areas 

-30 to -32 (negative 

medium) 

-14 (negative low) 

Stormwater run-off impacts - 20 (low negative) - 6 (low negative) 

Contamination of local soil and land use resources -12 (low negative) -12 (low negative) 

Agricultural Potential Loss of agricultural land and / or production -12 (low negative) -12 (low negative) 

Noise Impact Numerous simultaneous construction activities that 

could impact on NSDs 

-13(low negative) -7 (low negative) 

Visual Impact Day-time visual impact during construction: 

Large construction vehicles and equipment during 

the construction phase will alter the natural character 

of the study area and expose visual receptors to 

visual impacts associated with the construction 

phase. 

-20 (negative low) -10 (negative low) 

Night-time visual impact during construction: The 

night scene is characterised by a dark night 

environment with very few light sources visible. Most 

construction activities are likely to take place during 

-7 (negative low) -6 (negative low) 
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Environmental Parameter Environmental Impacts Impact Rating 

without Mitigation 

Impact Rating with 

Mitigation 

day-time business hours and therefore the 

construction phase of the development is unlikely to 

have a significant impact on the visual quality of the 

area at night. 

Heritage  Stone Age sites: Physical disturbance of the material 

and its context 

-75 (Negative, very 

high impact) 

-12 (Negative, low 

impact) 

Damaging of farmsteads -75 (Negative, very 

high impact) 

-12 (Negative, low 

impact) 

Damaging of cemeteries -75 (Negative, very 

high impact) 

-12 (Negative, low 

impact) 

Damaging of farming related features -75 (Negative, very 

high impact) 

-12 (Negative, low 

impact) 

Socio-economic  Creation of local jobs and income + 18 (Positive low) + 30 (Positive medium) 

 Social mobilization: Conflict situations that can delay 

the project and prolong the duration of impacts, 

which in turn would affect local residents’ quality of 

life and result in economic impacts 

-20 (Negative low) -7 (Negative low) 

 Health and safety impacts: Workers at risk of 

spreading HIV/ AIDs 

+60 (Negative high) -28 (Negative low) 
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Table 93: Impact rating summary for the proposed wind farm during the operation phase 

Environmental Parameter Environmental Impacts Impact Rating 

without Mitigation 

Impact Rating with 

Mitigation 

Biodiversity  Loss of habitat for red data / general species -10 (low negative) -6 (low negative) 

Edge effect -26 (low negative) -7 (low negative) 

Avifauna  Displacement of priority species -24  to -26 (low 

negative) 

-22 (low negative) 

Collisions of priority species with the turbines -28 to -30 (medium 

negative) 

-26 to -28 (low 

negative) 

Mortality of priority species with the power line -30 to -32 (medium 

negative) 

-26 to -28 (low 

negative) 

Bats Bat mortalities due to blade collisions and 

barotrauma during foraging 

-28 (Negative low) -10 (Negative low) 

 Bat mortalities due to blade collisions and barotrauma 

during migration 

-34 (Negative medium) -13 (Negative low) 

Surface water Vehicle damage to watercourses and buffer zones 

during maintenance 

- 28 (low negative) - 6 (low negative) 

Stormwater and consequent erosion impacts to 

watercourses and associated buffer zones 

- 28 (low negative) - 8 (low negative) 

Noise Impact Numerous turbines operating simultaneously during a 

period when a quiet environment is desirable 

-8 (low negative) - 8 (low negative) 

Visual Impact Day-time visual impact during operation: The 

wind farm and associated infrastructure will alter the 

natural character of the study area and expose 

receptors to visual impacts associated with the 

proposed development during operation. 

-38 (negative medium 

impact) 

-36 (negative medium 

impact) 

Night-time visual impact during operation: The 

night scene is characterised by a dark night 

-32 (negative medium) -30 (negative medium) 
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Environmental Parameter Environmental Impacts Impact Rating 

without Mitigation 

Impact Rating with 

Mitigation 

environment with very few light sources visible. The 

proposed wind farm will therefore alter the visual 

quality of the area at night by introducing an 

additional light source in the form of security lighting 

and a red flashing light placed on the top of each 

wind turbine. 

Heritage  Stone Age sites: Physical disturbance of the material 

and its context 

-75 (Negative, very 

high impact) 

-12 (Negative, low 

impact) 

Damaging of farmsteads -75 (Negative, very 

high impact) 

-12 (Negative, low 

impact) 

Damaging of cemeteries -75 (Negative, very 

high impact) 

-12 (Negative, low 

impact) 

Damaging of farming related features -75 (Negative, very 

high impact) 

-12 (Negative, low 

impact) 

Socio-economic  The creation of local jobs and income +20 (Positive low) +36 (Positive medium) 

Increase in central and local tax income +14 (Positive low) +14 (Positive low) 

Corporate social investment +27 (Positive low) +48 (Positive medium) 

Displacing existing agricultural production -11 (Negative low) -11 (Negative low) 

Diverting/Attracting tourism from or to area -10 (Negative low) -10 (Negative low) 

Change in property prices adjacent to the new 

development 

-10 (Negative low) -10 (Negative low) 

The presence of wind farm and associated 

infrastructure such as the substation and the power 

power lines would change the landscape of the area 

from open spaces to ‘spoilt’ which could affect the 

way in which people related to the land and the 

-24 (Negative low) -24 (Negative low) 
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Environmental Parameter Environmental Impacts Impact Rating 

without Mitigation 

Impact Rating with 

Mitigation 

sense of connectedness they have with the area, in 

short, their sense of place 
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17.2 Conclusion 

 

The findings of the specialist studies undertaken and subsequent comments / assessments 

thereof in terms the relocation of the wind farm infrastructure and associated power line for this 

substantive amendment application provide an assessment of both the benefits and potential 

negative impacts anticipated as a result of the proposed 140MW Loeriesfontein 2 wind farm 

facility. The findings conclude that there are no environmental fatal flaws that should prevent the 

proposed project from proceeding and the surrounding environment would be able to 

accommodate the new proposed alternatives with minimal additional adverse impacts. Areas of 

special concern have however been identified which will require site specific mitigation measures. 

These are included within the EMPr to ensure that these areas receive special attention. 

 

It was determined during the assessment that the proposed facility will result in limited potential 

negative impacts and certain positive impacts. Alternative 1 of the wind farm infrastructure 

location and alternative 1 of the power line route were selected as the preferred option. 

The preferred proposed layout is illustrated in Figure 101 below. 

 

 

Figure 101: Preferred Site Layout for Loeriesfontein 2 - 140MW Wind Farm on Portion 1 and 2 of 

the Farm Aan De Karree Doorn Pan No. 213 and the associated power line on Portion 1 and 2 of 

the Farm Aan De Karree Doorn Pan No. 213 and on the remainder of the Farm Sous No. 226. 
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Further to the above, it was demonstrated in the environmental assessment report that a detailed 

public participation process is being followed during the amendment application process, which 

conforms to the public consultation requirements as required by the DEA and as stipulated in the 

EIA Regulations. All final documentation and proofs of correspondence with I&Aps throughout the 

process will be included in the Final Environmental Assessment Report. 

 

We are therefore of the view that: 

 The negative environmental impacts of the preferred options (Alternative 1) for both the 

wind farm infrastructure and the power line route for the Loeriesfontein 2 - 140MW wind 

farm facility are expected to not be dissimilar in extent to those already mentioned in the 

Final Environmental Impact Assessment Report (FEIR) as assessed in the EIA phase.  

 Through the implementation of mitigation measures, together with adequate compliance 

monitoring, auditing and enforcement thereof by the appointed ECO as well as 

competent authority, the potential detrimental impacts associated with the 140MW wind 

farm facility and the relocation of the wind farm infrastructure and the associated power 

line can be mitigated to acceptable levels. 

 

It is trusted that this final environmental assessment report provides the reviewing authority with 

adequate information to make an informed decision regarding the proposed project.  

 

It is the opinion of the EAP that the proposed 140MW Loeriesfontein 2 wind farm facility and 

Alternative 1 of the wind farm infrastructure location and alternative 1 of the power line 

route for the relocation of the wind farm infrastructure and associated power line should be 

allowed to proceed provided that the recommended mitigation measures are implemented. 

 

It is also the opinion of the EAP that the EA split and minor amendments to the EA as applied for 

will not result in additional impacts and adversely affect interested and affected parties and 

should therefore be undertaken. 
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Dear Mrs. Nyalunga 

 

REVISED APPLICATION FOR AMENDMENT OF AN ENVIRONMENTAL AUTHORISATION: 

PROPOSED CONSTRUCTION OF A 280MW WIND ENERGY FACILITY AND ITS ASSCOIATED 

INFRASTRUCTURE NEAR LOERIESFONTEIN, NORTHERN CAPE PROVINCE 

 

DEA Ref No: 12/12/20/2321/3 

NEAS Ref No: DEA/EIA/0001086/2012 

 

On the 18th December 2012, an application for amendment was submitted to the Department of 

Environmental Affairs to apply for an amendment to the Environmental Authorisation issued on 

the 29th October 2012 to Mainstream Renewable Power Loeriesfontein (Pty) Ltd (hereafter 

referred to as “Mainstream”) to construct a 280MW Wind Energy Facility and its associated 

infrastructure near Loeriesfontein. The reasons, as stipulated below, necessitated the need for 

amending the original EA: 

1. Due to the Department of Energy’s (DoE) bidding process, a maximum 140 MW can be 

submitted in any single submission to the DoE. Therefore, a split is required for the 

environmental authorisation to meet the DoE criteria.  

2. The applicant’s name to whom EA was issued is incorrect, and as per the Environmental 

Impact Assessment Report should be changed to the correct names as specified above 

accordingly. 

3. The Final EIA Report includes and reports accordingly on a new substation to be built as 

part of the project in question.  It is believed the inclusion of the substation infrastructure 

from the EA was an omission and should be included accordingly for the respective EA. 

4. Minor amendments for adding technical descriptions are required. 

 

However, subsequent to the submission of the original application for amendment, it was 

discovered that following the findings of a 1:100 flood line assessment that was carried out after 

the Environmental Impact Assessment process, that the authorized wind farm infrastructure 

(substation, substation yard, operation and maintenance building and temporary construction 

compound) and a section of the associated power line were located within the delineated 

Department of Environmental Affairs 
2

nd
 Floor, Fedsure Forum Building, North Tower  

Corner Lilian Ngoyi and Pretorius Streets 
PRETORIA 
 

 
ATTENTION:  MRS THULISILE PORTIA NYALUNGA 

NEAS Reference: 

DEA Reference: 

Our reference:  

 

Date: 

DEA/EIA/0001086/2012 

12/12/20/2321/3 

10777 – Loereisfontein 280MW 

Wind Farm  

19 April 2013 



 

floodline area. The original amendment application was therefore withdrawn on the 16th April 

2013.  

 

A new revised amendment application has therefore been compiled to include for the 

amendments requested to relocate the wind farm infrastructure and the associated power line. 

This is attached for your attention. 

 

Should you have any question in this regard, please don’t hesitate to contact me directly. 

 

Yours sincerely 

 
Shaun Taylor 
MSc (Aquatic Health) 
Environmental Scientist 
SiVEST Environmental Division 
                                                        
direct  +27 11 798 0691    tel  +27 11 798 0600    fax  +27 11 803 7272     cell  +27 72 779 4899 
e-mail   shaunt@sivest.co.za    website   www.sivest.co.za 
  
Consulting Engineers  Project Managers  Environmental Consultants  Town and Regional Planners 
Durban  Johannesburg  Pietermaritzburg  Richards Bay  Ladysmith  Cape Town  Harare (Zimbabwe) 
 
  
Encl: 1 X Amendment Application Form and Appendices 
 
cc: Mrs Koliwe Mlambo – Northern Cape Province of Environmental Affairs and Nature 
Conservation  

http://……….......@sivest.co.za/
http://www.sivest.co.za/
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Application for amendment of an environmental authorisation in terms of the National 
Environmental Management Act, 1998 (Act No. 107 of 1998), as amended, and the 
Environmental Impact Assessment Regulations 2010 

 
Kindly note that: 
 
1. This form must be used to apply for the amendment of an environmental authorisation.  An 

amendment includes: 
a) adding, substituting, removing or changing a condition or requirement of an 

environmental authorisation, or 
b) or updating or changing any details or correcting a technical error. 

 
Please note that amendment does not include expansion (according to the EIA Regulations 
“expansion” means “the modification, extension or alteration of a facility, structure or 
infrastructure at which an activity takes place in such a manner that the capacity of the facility 
or the footprint of the activity is increased”). 

 
2. This form is current as of 16 July 2012.  It is the responsibility of the Applicant / EAP to 

ascertain whether subsequent versions of the form have been published or produced by 
the competent authority. 

 
3. The required information must be typed within the spaces provided in the form.  The sizes 

of the spaces provided are not necessarily indicative of the amount of information to be 
provided.  It is in the form of a table that can extend itself as each space is filled with 
typing. 

 
4. Incomplete applications may be rejected or returned to the applicant for amendment. 
 
5. The use of “not applicable” in the form must be done with circumspection.  Where it is used 

in respect of material information that is required by the competent authority for assessing 
the application, this may result in the rejection of the application as provided for in the 
regulations. 

 
6. No faxed or e-mailed applications will be accepted. 
 
7. Unless protected by law, all information contained in and attached to this application, will 

become public information on receipt by the competent authority.  Upon request during any 
stage of the application process, the applicant / EAP must provide any registered 
interested and affected party with the information contained in and attached to this 
application. 

 
8. This form must be submitted to the Department at the postal address given below or by 

delivery thereof to the Registry Office of the Department.  Should the application form and 
attached reports not be submitted to the addresses given below it will be rejected. 
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DEPARTMENTAL DETAILS 
 

Postal address: 
Department of Environmental Affairs 
Attention: Director: Integrated Environmental Authorisations 
4th floor ST 
Private Bag X447 
Pretoria 
0001 
 
Physical address: 
Department of  Environmental Affairs 
Attention: Director: Integrated Environmental Authorisations 
4th floor ST 
Fedsure Forum Building (corner of Pretorius and Van der Walt Streets) 
2nd Floor North Tower 
315 Pretorius Street 
Pretoria 
0002 
 
Queries must be directed to the Directorate: Integrated Environmental Authorisations at: 
Tel: (012) 310-3167  Fax (012) 320-7539 
 
Please note that this form must be copied to the relevant provincial environmental department(s). 
See Appendix A. 
View the Department’s website at http://www.environment.gov.za/ for the latest version of the 
documents. 

 

http://www.environment.gov.za/
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1. Application Details 
 

Name of person to whom 
the environmental 
authorisation was issued: 

South African Mainstream Renewable Power Loeriesfontein 
(Pty) Ltd 

Contact person: Ms Leila Mahomed-Weideman  

Postal address: PO Box 45063 

Claremont 

Postal code: 7735 

Telephone: 021 657 4040 Cell: 083 789 2923 

E-mail: Leila.Mahomed-
Weideman@mainstream.com  

Fax: 021 671 5665 

 

Environmental 
Assessment Practitioner 
(EAP): 

SiVEST SA (Pty) Ltd 

Contact person: Shaun Taylor 

Postal address: PO Box 2921 

Rivonia 

Postal code: 2128 

Telephone: 011 798 0600 Cell: 072 779 4899 

E-mail: shaunt@sivest.co.za  Fax: 011 803 7272 

 

EAP Qualifications: MSc Aquatic Health 

EAP 
Registrations/Associations: 

None 

 

Name of landowner if the 
person to whom the 
environmental 
authorisation has been 
issued is not the owner: 

See Appendix B – List of Landowners 

Contact person:  

Postal address:  

 

Postal code:  

Telephone:  Cell:  

E-mail:  Fax:  

 

 In instances where there is more than one landowner, please 
attach a list of landowners with their contact details to the back of 
this page, together with copies of the notices given to these 
landowners about the amendment application. 

See Appendix B – List of Landowners and Appendix C – Notices to Landowners of the 
Submission of an Amendment Application 

Project Description: Construction of a 280MW Wind Energy Facility (Phase 2) and 
associated infrastructure near Loeriesfontein, Northern Cape 
Province 

mailto:Leila.Mahomed-Weideman@mainstream.com
mailto:Leila.Mahomed-Weideman@mainstream.com
mailto:shaunt@sivest.co.za
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Farm name, Erf No., 
portion etc: 

 Remainder of the Farm  No. 226, Calvinia Road, 
Northern Cape (Remainder of the Farm Sous No. 226) 

 Portion 1 of the Farm No. 213, Calvinia Road, 
Northern Cape (Portion 1 of the Farm Aan de Karree 
Doorn Pan No. 213) 

 Portion 2 of the Farm No. 213, Calvinia Road, 
Northern Cape (Portion 2 of the Farm Aan de Karree 
Doorn Pan No. 213) 

Physical address where 
authorised activity is taking 
or will take place: 

As above. 

Magisterial District or 
Town: 

Namakwa District Municipality 
Hantam Local Municipality 

Departmental reference 
number of the previous 
environmental 
authorisation in respect of 
which an amendment is 
applied for: 

DEA Ref: 12/12/20/2321/3 

NEAS Ref: DEA/EIA/0001086/2012 

 

Date of issue of 
environmental 
authorisation: 

29 October 2012 

Activity/ies for which 
authorisation was granted: 

GN R. 544 – Item 10, Item 22, Item 23 
GN R. 545 – Item 1, Item 15 
GN R. 546 – Item 13 

Please Note: A certified copy of the environmental authorisation must be attached to 
this application.  

See Appendix D – Certified Copy of Environmental Authorisation 

 
2. DETAILS OF IMPLEMENTATION OF PREVIOUS ENVIRONMENTAL AUTHORISATION 
 

 
3. AMENDMENTS APPLIED FOR AND RELATED INFORMATION 
 
Please indicate which of the following is relevant: 
 
3.1. The holder of an environmental authorisation may at any time apply to the relevant 

competent authority for the amendment of the authorisation if: 
 

(a) there is a material change in the circumstances which existed at the time 
of the granting of the environmental authorisation; 

YES NO 

Was the activity commenced with during the validity period of the environmental 
authorisation? If yes, please describe the implementation of the previous 
environmental authorisation to date: 

YES NO 
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(b) there has been a change of ownership in the property and transfer of 
rights and obligations must be provided for; or 

YES NO 

(c) any detail contained in the environmental authorisation must be amended, 
added, substituted, corrected, removed or updated. 

YES NO 

 

3.2. Describe the amendments that are being applied for: 

i) Environmental Authorisation (EA) was provided for a 280MW Wind Farm near 
Loeriesfontein.  Amendment is sought to split this EA into two EA’s for two 140 MW 
Wind Farms on the same farms in question. One EA is to contain the following 
information and amendments: 

 Applicant details (company name) to be registered to: South Africa 
Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd. This to be 
corrected on the cover page of the EA as well as Page 1 and Page 2 of the 
EA.  

 Page 3 Activities to be undertaken table to contain the following –  
Row 2 Activity/Project description column to specify, “A 66kV to 132kV 
power line will be connected from the wind farm substation to the Eskom 
400kv Helios Substation”. 

 Page 3 to contain the following approved listed activities: 
Number and 
date of the 
relevant 
notice: 

Activity 
No (s)  

Description of listed activity Description in Project 
Context 

Government 
Notice R544 
(18 June 
2010) 

Activity 

10 

The construction of facilities or 

infrastructure for the transmission 

and distribution of electricity –  

i) Outside urban areas or 

industrial complexes with a 

capacity of more than 33 but 

less than 275 kilovolts. 

A 66kV to 132kV power 

line will be connected to 

the Eskom 400kV Helios 

Substation. 

 Activity 

22 

 

The construction of a road outside 

urban areas 

i) with a reserve wider 

than 13.5 metres 

ii) where no reserve 

exists where the road 

is wider than 8 

metres 

A gravel road with a width 

of between 6m and 10m 

would need to be 

constructed to provide 

access to the proposed 

facility. 

 Activity 

23 

 

The transformation of 

undeveloped, vacant or derelict 

land to –  

ii) Residential, retail, 

commercial, 

recreational, industrial 

or institutional use, 

outside an urban area 

and where the total 

area to be transformed 

Total foot print to be 

transformed by the wind 

farm infrastructure will be 

32.54 hectares (excluding 

roads and electrical 

infrastructure).  
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is bigger than 1 hectare 

but less than 20 

hectares. 

Government 
Notice R545 
(18 June 
2010) 

Activity 

1 

 

The construction of facilities or 

infrastructure, including 

associated structures or 

infrastructure, for the generation 

of electricity where the electricity 

output is 20 megawatts or more. 

The Loeriesfontein 2 wind 

farm will generate a 

maximum electrical output 

capacity of 140MW. 

 Activity 

15 

 

Physical alteration of 

undeveloped, vacant or derelict 

land for residential, retail, 

commercial, recreational, 

industrial or institutional use 

where the total area to be 

transformed is 20 hectares or 

more. 

Total foot print to be 

transformed by the wind 

farm infrastructure will be 

32.54 hectares (excluding 

roads and electrical 

infrastructure). 

Government 
Notice R546 
(18 June 
2010) 

Activity 

13 

The clearance of an area of 1 

hectare or more of vegetation 

where 75% or more of the 

vegetative cover constitutes 

indigenous vegetation, In 

Northern Cape. 

The wind farm site is 

characterised by vacant 

land that is dominated by 

natural vegetation used 

for grazing. Vegetation 

clearing would take place 

over a portion of the 

buildable areas. 

 
 Page 4 to specify that the EA is, “for the construction of a 140MW Wind 

Energy Facility and its associated infrastructure on Portion 1 of the Farm No. 
213, Calvinia Road, Portion 2 of the Farm No. 213, Calvinia Road and 
Remainder of the Farm  No. 226, Calvinia Road near Loeriesfontein within the 
Hantam Local Municipality, Northern Cape Province, hereafter referred to as 
the property.” 

 Page 4 - The infrastructure associated with the facility includes:  
Turbines: Up to 107 wind turbines with a total generation capacity of up to 
140MW; hub height of between 80 to 120m and a rotor diameter of 87 to 
120m; and foundation of each wind turbine will be approximately 20m x 20m. 
A hard standing area of approximately 2 400m² for crane usage will 
accompany each wind turbine. The total footprint for each wind turbine and 
the associated hard standing area will be 2 800m². The foundation will be up 
to 2.5m deep. The electrical generation capacity for each wind turbine will 
range from 1 – 3MW depending on the final wind turbine selected for the 
proposed development. 
Substation: A new substation (approx. 90 x 120m) and associated 
transformers will be developed which will supply the generated electricity to 
the Eskom grid. The transformers’ operating voltage may range from 22 to 
132kV. The footprint of the substation site will be approximately 10 800m². 
The Substation will be built preferably close to existing transmission line(s). 
The connection from the substation to the Eskom grid line will be an 
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overhead line and pole. This will be dependent on the location of the 
substation relative to the existing line(s). Eskom grid line and access 
servitudes will be required, the sizes of which depend on the voltage 
connection.  
Electrical connections:  A 66kV to 132kV power line will be connected from 
the wind farm substation to the Eskom 400kv Helios Substation. 
Roads: Access roads of 6-10m wide. The roads will be gravel roads from the 
site on to the public road. An internal road network to the turbines and other 
infrastructure will include; turning circles for large trucks; passing points 
and culverts over gullies and rivers if required; and existing roads will be 
upgraded. 
Temporary construction area: A maximum 10 000m² temporary laydown area 
will be constructed for the proposed development. Components that will 
comprise the temporary laydown area include an access route and a 
contractor’s site office area of up to 5 000m².  
Administration and warehouse buildings: A single story building with a 
maximum area of up to 5 000m² with a warehouse/workshop space and 
access, office, telecoms space, security and ablution facilities are to be 
developed. 

The other EA is to contain the following information: 

 Applicant details (company name) to be registered to: South Africa 
Mainstream Renewable Power Khobab (Pty) Ltd. This to be corrected on the 
cover page of the EA as well as Page 1 and Page 2 of the EA.  

 Page 3 to contain the following approved listed activities: 
Number and 
date of the 
relevant 
notice: 

Activity 
No (s)  

Description of listed activity Description in Project 
Context 

Government 
Notice R544 
(18 June 
2010) 

Activity 

22 

 

The construction of a road outside 

urban areas 

iii) with a reserve wider 

than 13.5 metres 

iv) where no reserve 

exists where the road 

is wider than 8 

metres 

A gravel road with a width 

of between 6m and 10m 

would need to be 

constructed to provide 

access to the proposed 

facility. 

 Activity 

23 

 

The transformation of 

undeveloped, vacant or derelict 

land to –  

iii) Residential, retail, 

commercial, 

recreational, industrial 

or institutional use, 

outside an urban area 

and where the total 

area to be transformed 

is bigger than 1 hectare 

but less than 20 

hectares. 

Total foot print to be 

transformed by the wind 

farm infrastructure will be 

approximately 30 hectares 

(excluding roads and 

electrical infrastructure).  
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Government 
Notice R545 
(18 June 
2010) 

Activity 

1 

 

The construction of facilities or 

infrastructure, including 

associated structures or 

infrastructure, for the generation 

of electricity where the electricity 

output is 20 megawatts or more. 

The Khobab wind farm will 

generate a maximum 

electrical output capacity 

of 140MW. 

 Activity 

15 

 

Physical alteration of 

undeveloped, vacant or derelict 

land for residential, retail, 

commercial, recreational, 

industrial or institutional use 

where the total area to be 

transformed is 20 hectares or 

more. 

Total foot print to be 

transformed by the wind 

farm infrastructure will be 

approximately 30 hectares 

(excluding roads and 

electrical infrastructure). 

Government 
Notice R546 
(18 June 
2010) 

Activity 

13 

The clearance of an area of 1 

hectare or more of vegetation 

where 75% or more of the 

vegetative cover constitutes 

indigenous vegetation, In 

Northern Cape. 

The wind farm site is 

characterised by vacant 

land that is dominated by 

natural vegetation used 

for grazing. Vegetation 

clearing would take place 

over a portion of the 

buildable areas. 

 

 Page 4 to specify that the EA is, “for the construction of a 140MW Wind 
Energy Facility and its associated infrastructure on the Remainder of the 
Farm No. 226, Calvinia Road near Loeriesfontein within the Hantam Local 
Municipality, Northern Cape Province, hereafter referred to as the property.” 

 Page 4 - The infrastructure associated with the facility includes:  
Turbines: Up to 107 wind turbines with a total generation capacity of up to 
140MW; hub height of between 80 to 120m and a rotor diameter of 87 to 
120m; and foundation of each wind turbine will be approximately 20m x 20m. 
A hard standing area of approximately 2 400m² for crane usage will 
accompany each wind turbine. The total footprint for each wind turbine and 
the associated hard standing area will be 2 800m². The foundation will be up 
to 2.5m deep. The electrical generation capacity for each wind turbine will 
range from 1 – 3MW depending on the final wind turbine selected for the 
proposed development. 
Roads: Access roads of 6-10m wide. The roads will be gravel roads from the 
site on to the public road. An internal road network to the turbines and other 
infrastructure will include; turning circles for large trucks; passing points 
and culverts over gullies and rivers if required; and existing roads will be 
upgraded. 

ii) It was discovered that following the findings of a 1:100 flood line assessment that 
was carried out after the Environmental Impact Assessment process, that the 
authorized wind farm infrastructure (substation, substation yard, operation and 
maintenance building and temporary construction compound) and a section of the 
associated power line were located within the delineated floodline area. Mainstream 
do not wish to develop in the floodline area and a new location for the wind farm 
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3.3. Please provide the reasons and/or a motivation for the application for amendment: 

1. Due to the Department of Energy’s (DoE) bidding process, a maximum 140 MW can 
be submitted in any single submission to the DoE. Therefore, a split is required for 
the environmental authorisation to meet the DoE criteria.  

2. The applicant’s name to whom EA was issued is incorrect, and as per the 
Environmental Impact Assessment Report should be changed to the correct names 
as specified above accordingly. 

3. The Final EIA Report includes and reports accordingly on a new substation to be 
built as part of the project in question.  It is believed the inclusion of the substation 
infrastructure from the EA was an omission and should be included accordingly. 

4. Minor amendments for adding technical descriptions are required on the pages 
stipulated above. 

5. The authorised location of the wind farm infrastructure and the associated power 
line are unsuitably located within a floodline and require relocation. 

 

3.4. Should the amendment being requested result due to 3.1 (b) above, you are requested to 
furnish the Department with a written undertaking that the new holder of the environmental 
authorisation is willing and able to assume responsibility of the environmental 
authorisation issued.  Provide a short motivation and explanation below: 

Not applicable. 

 
4. ENVIRONMENTAL IMPACTS 
 

4.1. Describe any negative environmental impacts that may occur if the application for 
amendment is granted, amongst others information on any increases in air emissions, 
waste generation, discharges to water and impacts of the natural or cultural environment 
must be included. 

All impacts associated with the proposed development were assessed as a whole in the 
submitted Final Environmental Impact Report. Amending the EA by means of splitting 
and creating two EAs for two 140MW wind farms as opposed to one 280MW will not 
result in any additional impacts on the environment.  

However, the relocation of the wind farm infrastructure and the associated power line 
may possibly result in additional impacts. All specialists consulted during the EIA 
were re-consulted to determine from their professional opinion whether the new 
proposed location of the wind farm infrastructure would have any new additional 
impacts. It was determined that there would be no new impacts as a result of the 
proposed development except from a surface water and biodiversity perspective. 
These impacts were determined to be relatively minimal with the implementation of 
mitigation measures.  

 

4.2. Describe any negative environmental impacts that may occur if the application for 
amendment is not granted. 

infrastructure and the associated power line are proposed. 
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The development of the wind farm infrastructure and the associated power line in the 
floodline area will result in negative physical impacts to the hydrology of the area and 
to the wind farm infrastructure and associated power line. 

 

4.3. Describe any positive environmental impacts that may occur if the application for 
amendment is granted, amongst others information on any reduction in the ecological 
footprint, air emissions, waste generation and discharges to water must be included. 

No negative impact will take place on the delineated floodline area in terms of physical 
impacts to the hydrology of the area which can be seen as a positive impact if the 
application for amendment is granted. 

 
5. AUTHORISATION FROM OTHER GOVERNMENT DEPARTMENTS 
 

5.1. Are any permission, licenses or other authorisations required from any 
other departments before the requested amendments can be effected? 

YES NO 

 
If yes, please complete the table below. 
 

Name of department and contact person Authorisation required Authorisation 
applied for 
(Yes/ No) 

Not applicable Not applicable N/A 

 
6. RIGHTS OR INTERESTS OF OTHER PARTIES 
 

In your opinion, will this proposed amendment adversely affect the rights and 
interests of other parties? 
 

YES NO 

Please provide a detailed motivation of your opinion. 
Not applicable. 

 

NOTE:  The Department is entitled to request further information if it believes it is 
necessary for the consideration of the application.  If the application is for a substantive 
amendment or if the rights or interests of other parties are likely to be adversely 
affected, the Department will instruct the applicant to conduct a public participation 
process and to conduct any investigations and assessments that it deems necessary. 
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Shaun Taylor

From: Shaun Taylor
Sent: Thursday, April 18, 2013 12:58 PM
To: kmlambo@ncpg.gov.za
Subject: Notification of Submission of Application for Amendment of Environmental Authorisation for 

the Proposed Construction of a Wind Energy Facility near Loeriesfontein 
Attachments: Consolidated Amendment Application to DEA Rev 1 - 18April2013 ST.pdf

Importance: High

Dear Mrs. Mlambo 
 
On the 18th December 2012, an application for amendment was submitted to the Department of Environmental Affairs 
to apply for an amendment to the Environmental Authorisation issued on the 29th October 2012 to Mainstream 
Renewable Power Loeriesfontein (Pty) Ltd (hereafter referred to as “Mainstream”) to construct a 280MW Wind Energy 
Facility and its associated infrastructure near Loeriesfontein. The reasons, as stipulated below, necessitated the need for 
amending the original EA: 

1. Due to the Department of Energy’s (DoE) bidding process, a maximum 140 MW can be submitted in any single 
submission to the DoE. Therefore, a split is required for the environmental authorisation to meet the DoE 
criteria.  

2. The applicant’s name to whom EA was issued is incorrect, and as per the Environmental Impact Assessment 
Report should be changed to the correct names as specified above accordingly. 

3. The Final EIA Report includes and reports accordingly on a new substation to be built as part of the project in 
question.  It is believed the inclusion of the substation infrastructure from the EA was an omission and should be 
included accordingly for the respective EA. 

4. Minor amendments for adding technical descriptions are required. 
 
However, subsequent to the submission of the original application for amendment, it was discovered that following the 
findings of a 1:100 flood line assessment that was carried out after the Environmental Impact Assessment process, that 
the authorized wind farm infrastructure (substation, substation yard, operation and maintenance building and 
temporary construction compound) and a section of the associated power line were located within the delineated 
floodline area. The original amendment application was therefore withdrawn on the 16th April 2013.  
 
A new revised amendment application has therefore been compiled to include for the amendments requested to 
relocate the wind farm infrastructure and the associated power line and has been submitted to the Department of 
Environmental Affairs. This is attached for your attention. 
 
Should you have any question in this regard, please don’t hesitate to contact me directly. 
 
Best Regards 
 
Shaun Taylor 
MSc (Aquatic Health) 
Environmental Scientist 
SiVEST Environmental Division 
                                                        
direct  +27 11 798 0691    tel  +27 11 798 0600    fax  +27 11 803 7272     cell  +27 72 779 4899 
e-mail   shaunt@sivest.co.za    website   www.sivest.co.za 
  
Consulting Engineers  Project Managers  Environmental Consultants  Town and Regional Planners 
Durban  Johannesburg  Pietermaritzburg  Richards Bay  Ladysmith  Cape Town  Harare (Zimbabwe) 
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From: Shaun Taylor  
Sent: Friday, December 14, 2012 12:16 PM 
To: 'kmlambo@ncpg.gov.za' 
Cc: 'Eugene Marais' 
Subject: Notification of Submission of Application for Amendment of Environmental Authorisation for the Proposed 
Construction of a Wind Energy Facility near Loeriesfontein  
Importance: High 
 
Dear Ms. Mlambo 
 
Please note that an amendment application for the environmental authorization issued on the 29th October 2012 
(attached) is to be submitted to the Department of Environmental Affairs (DEA) for the proposed development of a 
280MW Wind Energy Facility near Loeriesfontein, Northern Cape Province (DEA Ref: 12/12/20/2321/3; NEAS Ref: 
DEA/EIA/0001086/2012). The attached amendment application form outlines the need and reasons for lodging the 
application to the DEA.  
 
Should you have any questions or queries, please don’t hesitate to contact me. 
 
Best Regards 
 
Shaun Taylor 
MSc (Aquatic Health) 
Environmental Scientist 
SiVEST Environmental Division 
                                                        
direct  +27 11 798 0691    tel  +27 11 798 0600    fax  +27 11 803 7272     cell  +27 72 779 4899 
e-mail   shaunt@sivest.co.za    website   www.sivest.co.za 
  
Consulting Engineers  Project Managers  Environmental Consultants  Town and Regional Planners 
Durban  Johannesburg  Pietermaritzburg  Richards Bay  Ladysmith  Cape Town  Harare (Zimbabwe) 
 
 
 



 

 

 

 

Appendix B 

List of Landowner Contact Details 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

List of Landowner Contact Details 

Remainder of the Farm  No. 226, Calvinia Road, Northern Cape  
 

Name of landowner if the person 

to whom the environmental 

authorisation has been issued is 

not the owner: 

Rona Rupert Trust (No. IT42738/1984) 

Contact person: Francois Van Der Merwe 

Postal address: PO Box 171 
Calvinia 

Postal code: 8190 

Telephone: 0027 341 2807 Cell: 082 341 2807 

E-mail: francois@tierhoek.co.za  Fax: n/a 

 

 

Portion 1 of the Farm No. 213, Calvinia Road, Northern Cape 
Portion 2 of the Farm No. 213, Calvinia Road, Northern Cape  

Name of landowner if the person 

to whom the environmental 

authorisation has been issued is 

not the owner: 

Die Albert Lintvelt Familie Trust (No. IT137/2010) 

Contact person: Abraham Lintvelt 

Postal address: PO Box 61 
Ceres 

Postal code: 6835 

Telephone: 00264 63 23 7490 Cell: 082 829 7181 

E-mail: braaml@mweb.com.na Fax: 023 316 1498 

 

 

mailto:francois@tierhoek.co.za
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Shaun Taylor

From: Shaun Taylor
Sent: Thursday, April 18, 2013 12:42 PM
To: 'francois@tierhoek.co.za'; 'braaml@mweb.com.na'
Subject: Notification of Submission of Application for Amendment of Environmental Authorisation for 

the Proposed Construction of a Wind Energy Facility near Loeriesfontein 
Attachments: Consolidated Amendment Application to DEA Rev 1 - 18April2013 ST.pdf

Importance: High

Dear Landowners 
 
On the 18th December 2012, an application for amendment was submitted to the Department of Environmental Affairs 
to apply for an amendment to the Environmental Authorisation issued on the 29th October 2012 to Mainstream 
Renewable Power Loeriesfontein (Pty) Ltd (hereafter referred to as “Mainstream”) to construct a 280MW Wind Energy 
Facility and its associated infrastructure near Loeriesfontein. The reasons, as stipulated below, necessitated the need for 
amending the original EA: 

1. Due to the Department of Energy’s (DoE) bidding process, a maximum 140 MW can be submitted in any single 
submission to the DoE. Therefore, a split is required for the environmental authorisation to meet the DoE 
criteria.  

2. The applicant’s name to whom EA was issued is incorrect, and as per the Environmental Impact Assessment 
Report should be changed to the correct names as specified above accordingly. 

3. The Final EIA Report includes and reports accordingly on a new substation to be built as part of the project in 
question.  It is believed the inclusion of the substation infrastructure from the EA was an omission and should be 
included accordingly for the respective EA. 

4. Minor amendments for adding technical descriptions are required. 
 
However, subsequent to the submission of the original application for amendment, it was discovered that following the 
findings of a 1:100 flood line assessment that was carried out after the Environmental Impact Assessment process, that 
the authorized wind farm infrastructure (substation, substation yard, operation and maintenance building and 
temporary construction compound) and a section of the associated power line were located within the delineated 
floodline area. The original amendment application was therefore withdrawn on the 16th April 2013.  
 
A new revised amendment application has therefore been compiled to include for the amendments requested to 
relocate the wind farm infrastructure and the associated power line and has been submitted to the Department of 
Environmental Affairs. This is attached for your attention. 
 
Should you have any question in this regard, please don’t hesitate to contact me directly. 
 
Best Regards 
 
Shaun Taylor 
MSc (Aquatic Health) 
Environmental Scientist 
SiVEST Environmental Division 
                                                        
direct  +27 11 798 0691    tel  +27 11 798 0600    fax  +27 11 803 7272     cell  +27 72 779 4899 
e-mail   shaunt@sivest.co.za    website   www.sivest.co.za 
  
Consulting Engineers  Project Managers  Environmental Consultants  Town and Regional Planners 
Durban  Johannesburg  Pietermaritzburg  Richards Bay  Ladysmith  Cape Town  Harare (Zimbabwe) 
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Appendix D 

Certified Copy of Environmental Authorisation 

 

 

 

 

 

 

 



















































 

 

Appendix E 

Letter of Capacity from Proponent 



  

 

  

 
  South Africa Mainstream Renewable Power      Tel: +27 21 657 4040 
  Developments (Pty) Ltd.  Fax: +21 21 671 5665 
 PO Box 45063,  info-southafrica@mainstreamrp.com 
 Claremont 7735, South Africa.  
 www.mainstreamrp.com 

 

 
Directors:  Torben Andersen, Davin Chown, Barry Lynch, Leila Mahomed-Weideman, Fintan Whelan.                        Registered Company Number: 2009/007850/07 

 
 
 

   

 DEA substantive amendment request  

Document Reference :  ZA18 & ZA45 – DEA – Feb 2013 Page 1 

 
                    17 April 2013 
Mrs. Thulisile Portia Nyalunga 
315 Pretorius Street 
PRETORIA 
001  
 
Dear Mrs.  Nyalunga 
 
APPLICATION FOR ENVIRONMENTAL AUTHORISATION FOR THE CONSTRUCTION OF A 280MW WIND 
ENERGY FACILITY NEAR LOERIESFONTEIN, NORTHERN CAPE PROVINCE  
NEAS REFERENCE: DEA/EIA/0001086/2012 
DEA REFERENCE: 12/12/20/2321/3 
 
With reference to the above application, please be advised that South Africa Mainstream Renewable Power 
Loeriesfontein (Pty) Ltd (hereafter referred to as the, “holder of the environmental authorization”) will be 
submitting an application for amendment for the environmental authorization dated 29 October 2012. As 
such, the holder of the environmental authorization (EA) hereby declares that it will comply with all the 
conditions of the original EA for the above application. Additionally, the holder of the EA also declares that 
it has the financial resources and means to implement the conditions of the EA. 
 
Should you require any information with regards to the above, please don’t hesitate to contact me at the 
details supplied herein. 
 
We would kindly request that all future correspondence to be sent to:  
South Africa Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd  

PO Box 45063  

Claremont  

7735  

 
Please do not hesitate to contact me with any questions. I appreciate your time on this matter. 
Regards, 
 
 
 
 
Hein Reyneke    PMP 

Tel: +27 (0) 21-657 4050 
Fax: +27 (0) 21-671 5665 
Mob: +27 (0) 83 264 3884 
skype : hendrik.reyneke.mainstream 
hein.reyneke@mainstreamrp.com 
 

mailto:hein.reyneke@mainstreamrp.com
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DETAILS OF EAP AND DECLARATION OF INTEREST 
 

 (For official use only) 

File Reference Number: 12/12/20/2321 

NEAS Reference Number: DEAT/EIA/0000381/2011 

Date Received:  

 
Application for authorisation in terms of the National Environmental Management Act, 1998 (Act No. 107 of 
1998), as amended and the Environmental Impact Assessment Regulations, 2010 
 

PROJECT TITLE 

Proposed construction of a wind farm and Photo Voltaic (PV) Plant near Loeriesfontein, 
Northern Cape Province of South Africa 
 

Environmental Assessment 
Practitioner (EAP):1 

Kurt Barichievy (Soil and Agricultural Potential) 

Contact person: Kurt Barichievy 
Postal address: P.O. Box Msunduzi  
Postal code: 3201 Cell: 0845549442 
Telephone: 033 347 1600 Fax: 033 3475762 
E-mail: KurtB@sivest.co.za   
Professional affiliation(s) (if 
any) 

Registered as a Professional Natural Scientist (Pr. Sci Nat.) with the South 
African Council for Natural Scientific Professions - Earth Science (Registration 
No. 400129/11)    

 

Project Consultant: SiVEST  

Contact person: Kelly Tucker 

Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 083 652 4017 
Telephone: 
E-mail: 

011 798 0600 
kellyt@sivest.co.za  

Fax: 011 083 7272 

                                                 
 

mailto:kellyt@sivest.co.za


 
 

4.2 The Environmental Assessment Practitioner 
 

I,                                                                          , declare that – 
 
General declaration: 
 

 I act as the independent environmental practitioner in this application 

 I will perform the work relating to the application in an objective manner, even if this results in views and findings 
that are not favourable to the applicant 

 I declare that there are no circumstances that may compromise my objectivity in performing such work; 

 I have expertise in conducting environmental impact assessments, including knowledge of the Act, regulations 
and any guidelines that have relevance to the proposed activity; 

 I will comply with the Act, regulations and all other applicable legislation; 

 I will take into account, to the extent possible, the matters listed in regulation 8 of the regulations when preparing 
the application and any report relating to the application;  

  I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 I undertake to  disclose to the applicant and the competent authority all material information  in my possession 
that reasonably has or may have the potential of influencing - any decision to be taken with respect to the 
application by the competent authority; and -  the objectivity of any report, plan or document to be prepared by 
myself for submission to the competent authority; 

 I will ensure that information containing all relevant facts in respect of the application is distributed or made 
available to interested and affected parties and the public and that participation by interested and affected 
parties is facilitated in such a manner that all interested and affected parties will be provided with a reasonable 
opportunity to participate and to provide comments on documents that are produced to support the application; 

 I will ensure that the comments of all interested and affected parties are considered and recorded in reports that 
are submitted to the competent authority in respect of the application, provided that comments that are made by 
interested and affected parties in respect of a final report that will be submitted to the competent authority may 
be attached to the report without further amendment to the report; 

 I will keep a register of all interested and affected parties that participated in a public participation process;  and 

 I will provide the competent authority with access to all information at my disposal regarding the application, 
whether such information is favourable to the applicant or not 

 all the particulars furnished by me in this form are true and correct;  

 will perform all other obligations as expected from an environmental assessment practitioner in terms of the 
Regulations; and 

 I realise that a false declaration is an offence in terms of regulation 71 and is punishable in terms of section 24F 
of the Act.  

  

Kurt Barichievy 



 
Disclosure of Vested Interest (delete whichever is not applicable) 
 

 I do not have and will not have any vested interest (either business, financial, personal or other) in the proposed 
activity proceeding other than remuneration for work performed in terms of the Environmental Impact 
Assessment Regulations, 2010; 

 
 

 
Signature of the environmental assessment practitioner: 
 
SiVEST SA (Pty) Ltd 

Name of company:  
 
23/09/2011 

Date: 
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 Kurt Russell Barichievy  
 
 
Present Appointments Hydrologist  (SiVEST Civil Engineering Division) 
 Scientist  (SiVEST Environmental Division) 
   
Date of Birth 10 September 1982 
 
Place of birth East London, South Africa    
 
Nationality South African 
 
Education Carter High School, Pietermaritzburg (1996-2000)  
 Matric exemption 
 
Professional Qualifications BSc. (Hydrology and Environmental Science) UKZN, Pietermaritzburg   
 (2001 – 2004)  
 
 BSc. Honours (Hydrology) Cum Laude UKZN, Pietermaritzburg  
 (Feb – Dec 2005) 

 
 MSc. (Hydrology) UKZN, Pietermaritzburg (2006 – 2009) 
 
Fields of Specialisation Hydrology and Environmental Science 
 
Languages English and Afrikaans 
  
 
 
Synopsis Kurt completed his undergraduate (BSc) and post studies (BSc Honours; 

MSc) at the University of KwaZulu Natal in Pietermaritzburg where he 
focused on hydrology, environmental science, GIS and soil science. During 
the course of his studies he received the following awards: 

 
• Degree completed with distinction in major programme (hydrology) 
• Top 3rd year hydrology student (2004) 
• Deans commendation (2nd semester 2004)  
• Certificate of merit for dam design mark achieved 90% (2004) 
• BSc Honours (Hydrology) Awarded Cum Laude 

 
 Before joining SiVEST in December 2008 Kurt had been involved in a 

number of agricultural assessments, soil surveys, hydrological assessments 
and wetland related projects throughout KwaZulu-Natal for various 
environmental and engineering consultancies.  

 
 Since joining SiVEST in December 2008 Kurt has become a shared resource 

between our civil and environmental divisions and as such he has assisted in 
a wide range of civil and environmentally related projects. 

 
 Kurt’s software knowledge includes: 

• ArcView 3.x  
• ArcGIS 8.x 
• ArcGIS 9.x 
• Lieca Geosystems ERDAS Imagine  
• IDRISI 
• Microsoft Office Suite 
• ACRU Modelling System 
• SCS Modelling System 
• BRU Modelling System 
• PCSWMM 
• EPASWMM 
• HEC-RAS 
• HEC-GEORAS 
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 Kurt Russell Barichievy  
 
 
Professional History        
 
 
Dec 2008 – date   SiVEST SA (PTY) LTD; Engineering Division: Hydrologist 
    Environmental Division: Scientist 
 
    Flood Lines and Hydrological Assessments: 

• Umkomanzi Drift Flood Line Determination 
• Canelands Flood Line Determination 
• Ladysmith Shopping Centre Flood Line Determination 
• Bergville Prison Flood Line Determination 
• Shoprite Pine Town Flood Line Determination 
• Msunduzi Flood Line Determination, Pietermaritzburg 
• Pinetown Veterinary Quarantine Flood Line 

 
Currently involved in: 

• TURGIS Nickel Mine Flood Line, Barberton 
  
    Stormwater Management Plans (SWMP) 

• Montclair SWMP, Durban 
• De Aar SWMP, Northern Cape 
• Hibiscus Coast Cemeteries SWMP 
• Glenwood SWMP, Durban 
• Sundumbili, SMP 

 
    Wetland Related Projects and Specialist Input: 

• NMPP Wetland Audits, Gauteng 
• Brentwood Quarry Wetland Assessment, Gauteng 
• Eskom Cable Crossing Wetland Assessments, Gauteng 
• Philani Valley Wetland Rehabilitation, Durban 
• Eskom Johannesburg Strengthening Wetland Delineation, Gauteng  

 
Currently involved in: 

• Pomona Wetland Delineation, Gauteng 
   
    Agricultural Assessments and Specialist Input 

• Spoornet Coal Link Desktop Agricultural Assessments 
• Ellingham Estate Agricultural Assessment, Park Rynie 
• Redcliffe Agricultural Assessment, Verulam 
• Farm Isonti Agricultural Assessment, Umzinto 
• Eskom Delareyville Desktop Agricultural Assessment, North West 

Province 
• SAPPI Birdswood Agricultural Assessment, Richards Bay 
• Eskom Vryburg Desktop Agricultural Assessment, North West 

Province  
• Lungisisa Village Agricultural Assessment, Hazelmere 
• Mogale City EMF, Gauteng 
• TURGIS Bon Accord Nickel Mine, Barberton 

 
Currently involved in: 

• Eskom Thyspunt Agricultural Assessment, Eastern Cape 
• Spoornet Coal Link EIA Phase Agricultural Assessments 
• Kokstad Agricultural Assessment 

 
Irrigation and Crop Water Demand Planning 

• Nomalanga Estates, Greytown 
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Water Use Licensing 
• Ladysmith pedestrian bridges 
• Ndundulu Road 

 
Basic Assessments 

• Killarney Broiler Farm, Cato Ridge 
 

 
Aug 2008 – Nov 2008  Terratest Geotechnical, Environmental and Earth Science Consultants: 
    Part Time Consultant 
     

Performing agricultural and soil assessments. 
 
April 2008- Nov 2008  WSP Environmental Consultants: Part Time Consultant 
     

Performing wetland delineation, functional wetland assessments and   
                             hydrological assessments. 
 
 
April 2007 – May 2007   University of KwaZulu Natal:  Part time lecturer for second year students 
 

Presented lectures for the course, set out class assignments. 
 

 
Jan 2007- Aug 2008   Afzelia Environmental Consultants: Part Time Consultant 
 

Leader of soil survey and agricultural assessments based at: 
• Baronberg Estate, Mooi River  
• Hillside Estate, Nottingham Road  
• Rawdons Estate, Nottingham  Road  
• Heritage Ridge Estate, Hluhluwe 
• Corndene, Albert Falls  
• Kort Krans Kloof Farm, Wartburg 
• Mortons Haven, Howick 
• Sierra Ranch, Mooi River 
• Albert Falls Waterfront Village and Bush Lodge, Albert Fall 
• Cleopatra Estate, Kamburg.  

 
As well as performing wetland delineations and functional wetland 
assessments. 

 
June 2005- July and   DAEA: Data Capturer 
Dec 2005 – Jan 2006   

Project involved capturing old EIAs into the new NEAS database used 
                 by government agencies. 

  
 
2003-2006    University of KwaZulu Natal: Head Demonstrator 

 
Demonstrator for a student based soil classification survey conducted on an 
annual basis to Bonamanzi and Hluhluwe Game Reserves. 

 
 
 

 









  

 
 

  

  

  

  

 
DETAILS OF SPECIALIST AND DECLARATION OF INTEREST 

 

 (For official use only) 

File Reference Number: 12/12/20/2321 

NEAS Reference Number: DEAT/EIA/0000381/2011 

Date Received:  

 
Application for authorisation in terms of the National Environmental Management Act, 1998 (Act No. 107 
of 1998), as amended and the Environmental Impact Assessment Regulations, 2010 

 
PROJECT TITLE 

Draft Social Scoping Report for the proposed establishment of a Wind Farm and Photo Voltaic (PV) 
facility near Loeriesfontein, Northern Cape, South Africa  

 

 

Specialist: MasterQ Research 

Contact person: Nonka Byker 

Postal address: 49 Muller Street, Yeoville 

Postal code: 2198 Cell: 082 940 3694 

Telephone: 011 477 3265 Fax: 086 612 8122 

E-mail: nonka@masterq.co.za   

Professional affiliation(s) 
(if any) 

Health Professions Council of South Africa 
International Association of Impact Assessors South African branch  

 

Project Consultant: SiVEST 

Contact person: Kelly Tucker 

Postal address: P O Box 2921, Rivonia, South Africa 

Postal code: 2128  083 652 4017 

Telephone: 011 798 0600  011 083 7272 

E-mail: kellyt@sivest.co.za 

 

mailto:nonka@masterq.co.za
mailto:kellyt@sivest.co.za


The specialist appointed in terms of the Regulations 

 

I, Sean Smith, declare that -- 

 

General declaration: 

 

 I act as the independent specialist in this application; 

 I will perform the work relating to the application in an objective manner, even if this results in views 

and findings that are not favourable to the applicant; 

 I declare that there are no circumstances that may compromise my objectivity in performing such 

work; 

 I have expertise in conducting the specialist report relevant to this application, including knowledge of 

the Act, regulations and any guidelines that have relevance to the proposed activity; 

 I will comply with the Act, regulations and all other applicable legislation; 

 I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 I undertake to  disclose to the applicant and the competent authority all material information in my 

possession that reasonably has or may have the potential of influencing - any decision to be taken 

with respect to the application by the competent authority; and -  the objectivity of any report, plan or 

document to be prepared by myself for submission to the competent authority; 

 all the particulars furnished by me in this form are true and correct; and 

 I realise that a false declaration is an offence in terms of Regulation 71 and is punishable in terms of 

section 24F of the Act. 

 

 

Signature of the specialist 
 
MasterQ Research (Pty) Ltd 

Name of company (if applicable) 
 
2011-07-01 

Date 

 



The specialist appointed in terms of the Regulations 

 
I, J.W. Nonka Byker, declare that -- 
 
General declaration: 

 
 I act as the independent specialist in this application; 

 I will perform the work relating to the application in an objective manner, even if this results in views 

and findings that are not favourable to the applicant; 

 I declare that there are no circumstances that may compromise my objectivity in performing such 

work; 

 I have expertise in conducting the specialist report relevant to this application, including knowledge of 

the Act, regulations and any guidelines that have relevance to the proposed activity; 

 I will comply with the Act, regulations and all other applicable legislation; 

 I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 I undertake to  disclose to the applicant and the competent authority all material information in my 

possession that reasonably has or may have the potential of influencing - any decision to be taken 

with respect to the application by the competent authority; and -  the objectivity of any report, plan or 

document to be prepared by myself for submission to the competent authority; 

 all the particulars furnished by me in this form are true and correct; and 

 I realise that a false declaration is an offence in terms of Regulation 71 and is punishable in terms of 

section 24F of the Act. 

 

 

  

Signature of the specialist 
 
MasterQ Research (Pty) Ltd 

Name of company (if applicable) 
 
2011-07-01 

Date 
 

 

 

 



 

CURRICULUM VITAE: JW NONKA BYKER 
Social Specialist 
Tel: 011 477 3265 
Fax: 086 612 8122 

E-mail: nonka@masterq.co.za 
Mobile: 082 940 3694 

 

 

 

 PERSONAL DETAILS  

 

Date of birth: 4 September 1977 

Nationality: South African  

Languages: Afrikaans and English  

 

 EDUCATION  

 

Tertiary Qualifications: B.Psych. (Adult Mental Health) (Pretoria, 2003)  
NQF Assessor (IPD, 2005)  

Countries of work 
experience: 

South Africa, Botswana, Zimbabwe, Namibia  

 

 KEY QUALIFICATIONS  

 
Nonka is a social specialist with approximately 4 years experience in the field. She 

specialises in the assessment of potential social impacts, which includes the collection 

and analysis of data and superimposing a proposed project on such a baseline profile to 

determine the potential social impacts from which mitigation measures can be 

developed. In total, she has spent approximately 11 years in the social development 

field, of which 7 years were spent as a public participation consultant. Nonka further 

specialises in the compilation of Social and Labour Plans, which entails the collection of 

data and processing such data according to the guidelines set forth by the Department of 

Minerals and Energy.  

 

Apart from her experience in the social development field, Nonka is also a qualified NQF 

Assessor within the ambit of the Health & Welfare SETA, and has limited experience 

(approx. 2 years) within the HWSETA training field, as training material developer, 

facilitator and assessor.  

 

 

 

 

 

mailto:nonka@masterq.co.za
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MasterQ Research (Pty) Ltd 

 

 WORK EXPERIENCE  

 

June 2009 to date MasterQ Research: Director  

January 2007 – May 2009 MasterQ Research: Research Executive  

July 2004 – December 2006 Independent Consultant 

February 1998 – June 2004 Afrosearch: Public Participation Consultant  

April 1997 – January 1998 Social Dimension: Administrative Assistant  

 

 MEMBERSHIP OF 

PROFESSIONAL BODIES 

 

 

1. Health Professions Council of South Africa (PRC0000396) 

2. International Association of Impact Assessors, South African branch (ID 2265) 

 

 PROJECT EXPERIENCE  

 
Social Impact Assessments on behalf of MasterQ Research: 
 
1. Socio-Economic Assessment for the Metsweding District Municipality Environmental 

Management Framework (EMF) (Client: Metsweding District Municipality, Project 

Manager: Bohlweki-SSI Environmental).  

2. Basic Social Assessment for the proposed 220kV sub-transmission line between the 

Agganeis substation and the Paulputs substation in the Northern Cape Province 

(Client: Eskom Transmission, Project Manager: Bohlweki-SSI Environmental).  

3. Socio-Economic Impact Assessment for the proposed Concentrated Solar Plants and 

Photovoltaic Plants in three regions of the Northern Cape (Client: Mainstream 

Renewable Power, Project Manager: SiVEST).  

4. Social Impact Assessment for the proposed The Rest Substation and associated 

132kV distribution power line between the existing Hilltop substation and the new 

The Rest substation in the Nelspruit area, Mpumalanga Province (Client: Eskom 

Generation & Distribution, Project Manager: Bohlweki-SSI Environmental). 

5. Social Impact Assessment for the proposed Mookodi Integration Project in the 

Vryburg area, Northwest Province (Client: Eskom Generation & Distribution, Project 

Manager: SiVEST). 

6. Social Impact Assessment for the proposed Delareyville-Kopela-Phahameng 132kV 

distribution power line and the proposed Kopela and Phahameng substations in the 

Delareyville area, Northwest Province (Client: Eskom Distribution, Project Manager: 

SiVEST).  

7. Socio-Economic Impact Assessment for the proposed Sasol Synfuels Growth 

Programme Phase 1B at the existing Sasol Synfuels Refinery in Secunda, 

Mpumalanga Province (Client: Sasol, Project Manager: SiVEST). 

8. Socio-Economic Impact Assessment for the proposed Kuyasa IPP Power project in the 

Delmas area, Mpumalanga Province (Client: Kuyasa, Project Manager: Jones & 

Wagener).  
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MasterQ Research (Pty) Ltd 

 
9. Social Impact Assessment for the proposed Open Cycle Gas Turbine (OCGT) and 

Underground Coal Gasification (UCG) demonstration plants in the Amersfoort area 

(Client: Eskom Generation, Project Manager: Bohlweki-SSI Environmental).  

10. Social Impact Assessment for the proposed Thyspunt Integration Project in the Port 

Elizabeth area, Eastern Cape (Client: Eskom Transmission, Project Manager: SiVEST).  

11. Social Impact Assessment for the proposed Trekkopje Mine access road (Client: 

Areva Resources, Project Manager: Turgis Consulting). 

12. Social Impact Assessment for the proposed Tshwane Strengthening Project (Client: 

Eskom Generation/Transmission, Project Manager: Savannah Environmental).  

13. Social Impact Assessment for the proposed Johannesburg East Strengthening Project, 

Volumes 1 and 2 (Client: Eskom Generation/Transmission, Project Manager: 

Bohlweki-SSI Environmental).  

14. Social Impact Assessment for the establishment of a Coal Fired Power Station, 

associated infrastructure as well as the associated Transmission Lines and Substation 

in the Musina area, Limpopo Province (Client: Mulilo Power, Project Manager: Arcus 

Gibb).  

15. Socio-Economic Impact Assessment for the proposed town development with 

associated infrastructure and services at Steenbokpan (Client: Steenbokpan 

Development Consortium, Project Manager: Enviro-Solution Systems). 

16. Socio-Economic Impact Assessment on the Bus Rapid Transport system, section 6 

(Client: City of Johannesburg, Project Manager: Bohlweki-SSI Environmental).  

17. Social Impact Assessment for the proposed upgrading of the existing Welgedacht 

Water Care Works to facilitate a capacity extension of up to 100ml/d (Client: ERWAT, 

Project Manager: Savannah Environmental). 

18. Social Impact Assessment for the proposed provision of wastewater infrastructure to 

improve quality of effluent discharge from the Hartebeesfontein Water Care Works 

(Client: ERWAT, Project Manager: Savannah Environmental).  

19. Social Impact Assessment for the proposed liquid fuels transportation infrastructure 

from the Milnerton refinery area to the Ankerlig power station in the Atlantis 

Industrial area (Client: Eskom Generation, Project Manager: Bohlweki-SSI 

Environmental).  

20. Social Impact Assessment for the proposed Bravo Integration Project (Client: Eskom 

Transmission, Project Manager: Cymbian Socio-Environmental Consultants).  

21. Social Impact Assessment for the proposed Thyspunt Integration Project (Client: 

Eskom Generation/Transmission, Project Manager: SiVEST).  

22. Social Impact Assessment with cognisance of potential tourism impacts for the 

proposed Vryburg 400kV substation in the Northwest Province (Client: Eskom 

Generation, Project Manager: Bohlweki-SSI Environmental). 

23. Social Impact Assessment for the proposed Mokopane Integration Project (Client: 

Eskom Generation/Transmission, Project Manager: Savannah Environmental).  

24. Social Impact Assessment for the proposed Evander South Gold Mine (Client: 

Harmony Gold Mining Company Limited, Project Manager: Turgis Consulting).  

25. Baseline social and land use assessment for the proposed Medupi Water Reservoir 

(Client: Eskom Generation, Project Manager: Savannah Environmental).  
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26. Social Impact Assessment for the proposed new regional general and hazardous 

waste processing facility in the Eastern Cape (Client: Coega Development 

Corporation/Nelson Mandela Bay Metropolitan Municipality, Project Manager: 

Bohlweki-SSI Environmental).  

27. Social Impact Assessment for the proposed establishment of a tourist access facility 

and associated infrastructure in the Greater Limpopo Transfrontier Park (Client: 

SANParks, Project Manager: Triviron).  

28. Social Impact Assessment for the proposed New Multi-Product Pipeline (NMPP) 

northern routes: Jameson Park to Langlaagte and Kendal to Waltloo (Client: Transnet 

Pipelines, Project Manager: Bohlweki-SSI Environmental).  

29. Social Impact Assessment for the proposed Zonk’izizwe Mixed Use Development in 

Midrand, Gauteng (Client: Old Mutual Properties, Project Manager: EIMS).  

30. Social Impact Assessment for the proposed Steelpoort Integration Project (Client: 

Eskom Generation/Transmission, Project Manager: Savannah Environmental). 

31. Social Impact Assessment for the proposed Mercury-Ferrum transmission power line 

(Client: Eskom Transmission, Project Manager: Bohlweki-SSI Environmental). 

32. Social Impact Assessment for the proposed Ferrum-Garona transmission power line 

(Client: Eskom Transmission, Project Manager: Bohlweki-SSI Environmental).  

33. Social Impact Assessment for the proposed Steelpoort Pumped Storage Scheme 

(Client: Eskom Generation, Project Manager: Bohlweki-SSI Environmental).  

34. Comparative Social Impact Assessment to determine housing options for construction 

workers on Project Phoenix (Client: Exxaro, Project Manager: MasterQ Research).  

 

As independent consultant: 

 

35. Selected chapters on the Social Impact Assessment for the Gautrain Rapid Rail Link 

(Client: Bombela Consortium, Project Managers: Fehletsa Environmental, Snyman 

Development Consultants).  

 
Social & Labour Plans on behalf of MasterQ Research: 
 

1. Update the Social and Labour Plan for the proposed Majuba Underground Coal 

Gasification (UCG) Plant (Client: Eskom Generation, Project Manager: Bohlweki-SSI 

Environmental).  

2. Social and Labour Plan for the proposed Soshanguve borrow pit (Client: City of 

Tshwane, Project Manager: EIMS).  

3. Social and Labour Plan for the Steelpoort borrow pit (client has been exempted) 

(Client: Eskom Generation, Project Manager: Bohlweki-SSI Environmental).  

4. Social and Labour Plan for the Selkirk BFS Project in Botswana (Client: Tati Nickel 

Mining Company, Project Manager: TWP Mining Solutions).  

5. Social and Labour Plan for the proposed Wesizwe Platinum Mine (Client: Wesizwe 

Platinum Limited, Project Manager: TWP Mining Solutions). 

 

Social & Labour Plans on behalf of Afrosearch:  

 

6. Assist with the information gathering for the Social and Labour Plan for the Beeshoek 

Mine (Client: Assmang Group, Project Manager: Afrosearch). 
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7. Assist with the information gathering for the Social and Labour Plan for the Cullinan 

Diamond Mine (Client: De Beers, Project Manager: Snyman Development 

Consultants).  

 
Public Participation Processes on behalf of MasterQ Research: 
 
1. Public participation process for the proposed Ferrochrome Smelter in the Brits area 

(Client: BenficoSA, Project Manager: Quanto Environmental Solutions). 

2. Public participation process for the proposed Medupi infrastructure projects (Client: 

Eskom Generation, Project Manager: Savannah Environmental). 

3. Public participation process for the provision of wastewater infrastructure to improve 

the quality of effluent discharge from the Hartebeesfontein water care works (Client: 

ERWAT, Project Manager: Savannah Environmental). 

4. Public participation process for the provision of wastewater infrastructure to improve 

the quality of effluent discharge from the Welgedacht water care works (Client: 

ERWAT, Project Manager: Savannah Environmental). 

 
Public Participation Processes as an independent consultant: 
 
5. Public participation process for the exemption of an EIA for a residential development 

in Olympus (Client: EkoInfo, Project Manager: Snyman Development Consultants).  

6. Public participation process for the exemption of an EIA for a commercial/residential 

development in The Willows (Client: EkoInfo, Project Manager: Snyman Development 

Consultants). 

7. Small scale public involvement process on a game estate development in Scurveberg 

at the Hartbeespoort Dam (Client: EkoInfo). 

8. Assist with the public participation process for the Centurion section of the proposed 

Gautrain Rapid Rail Link (Client: Bombela Consortium, Project Managers: Fehletsa 

Environmental, Snyman Development Consultants). 

9. Public participation process for the exemption of an EIA for a residential development 

in Rayton (Client: EkoInfo, Project Manager: Snyman Development Consultants). 

10. Public participation process for the exemption of an EIA for a residential development 

in Rooihuiskraal (Client: EkoInfo, Project Manager: Snyman Development 

Consultants). 

 
Selected Public Participation Processes on behalf of Afrosearch: 
 

11. Public participation process for the proposed Pebble Bed Modular Reactor in Koeberg, 

and associated fuel plant at Pelindaba (Client: Eskom Generation, Project Manager: 

Poltech). 

12. Public participation for the proposed Platinum Highway Project from the N1 to the 

Botswana Border (Client: Bakwena, Project Manager: Bohlweki Environmental).  

13. Public participation process for the Pretoria East Mobility Study (Menlyn Node): First 

and Second Phase (Client: City of Tshwane Metropolitan Municipality, Project 

Manager: Independent Consulting Engineers). 

14. Public participation process for the proposed C-Cut project in Cullinan (Client: De 

Beers, Project Manager: Bohlweki Environmental).  

15. Public participation process for the early warning system at the No. 7 Dam (Client: 

De Beers, Project Manager: Bohlweki Environmental).  
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16. Public participation process for the proposed N4 Toll Road between Pretoria and the 

Mpumalanga Border (Client: South African National Roads Agency, Project Manager: 

Bohlweki Environmental). 

17. Public participation process for the proposed modal transfer facility in Pretoria North 

and the linking of Zambesi Drive and Rachel de Beer Street (Client: City of Tshwane 

Metropolitan Municipality, Project Manager: Afrosearch).  

18. Public participation process for the proposed development of the Wonderboom Airport 

(Client: City of Tshwane Metropolitan Municipality, Project Manager: Afrosearch).  

 

Tourism:  
 

1. Dinokeng Database Survey. (Client: DACEL; Project Manager: Ochre Communications 

and MasterQ Research).  

2. Measuring the success of the Dinokeng marketing campaign as perceived by product 

owners (three waves). Responsibilities: interviewing, data capturing (Client: DACEL; 

Project Manager: Ochre Communications and MasterQ Research).  

3. Sport Tourism Economic Impact Survey. Responsibilities: data capturing (Client: 

Gauteng Tourism Authority; Project Manager: HMORC and MasterQ Research).  

 
Training: 
 
1. Develop and facilitate an HIV/AIDS peer educator programme (Client: Limpopo 

Provincial Department of Agriculture, Project Manager: Africon).  

2. Develop and facilitate an HIV/AIDS peer educator training programme as part of an 

HIV/AIDS workplace programme (Client: Africon, Project Manager: Trateco).  

3. Develop and facilitate HIV/AIDS information sessions for employees (Client: Africon, 

Project Manager: Trateco).  

4. Develop and facilitate HIV/AIDS information sessions for managerial staff (Client: 

Africon, Project Manager: Trateco).   

5. Develop and facilitate HIV/AIDS awareness training programmes as part of an overall 

learnership (Clients: Johannesburg Water & Ekhuruleni Metropolitan Municipality, 

Project Manager: Foundation for People Development).  

 
Other:  
 
1. Member of the socio-economic evaluation team as part of the tender evaluation 

committee on a large-scale infrastructure development project (due to the sensitive 

nature of the project, further details are currently confidential).  

2. Development of a HIV/AIDS awareness and prevention plan as part of the Public 

Health and Public Safety Awareness Plan for the Etosha National Park Infrastructure 

Development project, Namibia (Client: Ministry of Environment & Tourism, Project 

Manager: Aurecon).  

3. Household census as part of the Environmental & Social Impact Assessment for the 

proposed new staff housing in the Etosha National Park, Namibia (Client: Ministry of 

Environment & Tourism, Project Manager: Aurecon).  

4. Independent peer review of the Rockdale B – Wolwekraal SIA Report (Client: Eskom 

Transmission, Project Manager: Nemai Consulting).  

5. Co-author on the social theme chapter for the City of Johannesburg State of 

Environment Report 2008 (Client: City of Johannesburg, Project Manager: SiVEST).  
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6. Secretariat to the Stakeholder workshop for the development of Eerste Fabrieke, 

Mamelodi (Client: Den Haag Municipality (Holland), Project Manager: Afrosearch). 

7. Secretariat to the Stakeholder workshop for the proposed Greater Limpopo 

Transfrontier Park (Client: SANPARKS, Project Manager: Afrosearch).  

 



 
 

 
 
 
 

 
  
  
  

 
DETAILS OF EAP AND DECLARATION OF INTEREST 
 

(For official use only) 
File Reference Number: 12/12/20/2321 
NEAS Reference Number: DEAT/EIA/0000381/2011 
Date Received:  
 
Application for authorisation in terms of the National Environmental Management Act, 1998 (Act No. 107 of 
1998), as amended and the Environmental Impact Assessment Regulations, 2010 
 
 
PROJECT TITLE 
Proposed construction of a wind farm and Photo Voltaic (PV) Plant near Loeriesfontein, 
Northern Cape Province of South Africa 
 
Environmental Assessment 
Practitioner (EAP):1 

Paul da Cruz 

Contact person: Paul da Cruz 
Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 084 224 0088 
Telephone: 011 798 0600 Fax: 011 083 7272 
E-mail: pauld@sivest.co.za    
Professional affiliation(s) (if 
any) 

IAIA 

 
 
Project Consultant: SiVEST  
Contact person: Kelly Tucker 
Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 083 652 4017 
Telephone: 
E-mail: 

011 798 0600 
kellyt@sivest.co.za  

Fax: 011 083 7272 

                                                 
 



 
 

4.2 The Environmental Assessment Practitioner 
 

I,                                                                          , declare that – 
 
General declaration: 
 
• I act as the independent environmental practitioner in this application 
• I will perform the work relating to the application in an objective manner, even if this results in views and findings 

that are not favourable to the applicant 
• I declare that there are no circumstances that may compromise my objectivity in performing such work; 
• I have expertise in conducting environmental impact assessments, including knowledge of the Act, regulations 

and any guidelines that have relevance to the proposed activity; 
• I will comply with the Act, regulations and all other applicable legislation; 
• I will take into account, to the extent possible, the matters listed in regulation 8 of the regulations when preparing 

the application and any report relating to the application;  
•  I have no, and will not engage in, conflicting interests in the undertaking of the activity; 
• I undertake to  disclose to the applicant and the competent authority all material information  in my possession 

that reasonably has or may have the potential of influencing - any decision to be taken with respect to the 
application by the competent authority; and -  the objectivity of any report, plan or document to be prepared by 
myself for submission to the competent authority; 

• I will ensure that information containing all relevant facts in respect of the application is distributed or made 
available to interested and affected parties and the public and that participation by interested and affected 
parties is facilitated in such a manner that all interested and affected parties will be provided with a reasonable 
opportunity to participate and to provide comments on documents that are produced to support the application; 

• I will ensure that the comments of all interested and affected parties are considered and recorded in reports that 
are submitted to the competent authority in respect of the application, provided that comments that are made by 
interested and affected parties in respect of a final report that will be submitted to the competent authority may 
be attached to the report without further amendment to the report; 

• I will keep a register of all interested and affected parties that participated in a public participation process;  and 
• I will provide the competent authority with access to all information at my disposal regarding the application, 

whether such information is favourable to the applicant or not 
• all the particulars furnished by me in this form are true and correct;  
• will perform all other obligations as expected from an environmental assessment practitioner in terms of the 

Regulations; and 
• I realise that a false declaration is an offence in terms of regulation 71 and is punishable in terms of section 24F 

of the Act.  
  

Paul da Cruz 



 
Disclosure of Vested Interest (delete whichever is not applicable) 
 
• I do not have and will not have any vested interest (either business, financial, personal or other) in the proposed 

activity proceeding other than remuneration for work performed in terms of the Environmental Impact 
Assessment Regulations, 2010; 
 

• I have a vested interest in the proposed activity proceeding, such vested interest being:  
 
n/a___________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 

 
 

 
 
 
 

 
 

Signature of the environmental assessment practitioner: 
 
SiVEST (Pty) Ltd 
Name of company:  
 
29/09/2011 
Date: 
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Present Appointment  Senior Environmental Practitioner; Environmental Division 

  

Date of Birth   22 June 1976 
 

ID Number   7606225098083 

 

Nationality   South African 

 
Education Greenside High School, Johannesburg, South Africa 

Matriculated 1994. Full Colours Award for Academics, 1993  

 

Professional Qualifications  B.A. (Hons) (Geography and Environmental Studies) 1995-1998. 
Awards: Postgraduate Merit Award for outstanding marks, Certificate of First 
Class for Honours Year  
Coursework: Environmental Management, Geographical Information 
Systems (GIS-Idrisi) and Remote Sensing applications, Climatology, Rural 
and International Development Studies, History, Anthropology. 

    Honours Research Paper “GIS as a Social Technology” was published in the 
September 1999 issue of the South African Geographical Journal 

    

Professional Registration  Member of the International Association of Impact Assessment (IAIAsa) 
  

Field of Specialisation  Visual Impact Assessments, Tourism Impact Assessments, EIA process 
management 

 

Languages   English, Afrikaans       

  
SYNOPSIS Paul has worked at SiVEST in the capacity of Senior Environmental 

Practitioner in the Environmental Division in Johannesburg since February 
2005. During his time at SiVEST he has worked on a number of projects, 
including Strategic Environmental Assessments, Environmental Impact 
Assessments, Environmental Management Plans, and Environmental 
Auditing. He has been the project manager for a number of EIAs including 
the Eskom Thyspunt Transmission Lines project. He has completed 
specialist visual and tourism assessment work on a number of projects. Paul 
has also worked in the water field during his time at SiVEST and as part of 
previous roles.  

 
 Paul has worked previously for the Mondi Wetland Project, and has gained 

extensive experience of wetland delineation, wetland threat identification, 
and wetland restoration during work undertaken for the Mondi Wetlands 
Project and during his time at SiVEST. Paul has gained international 
environmental management experience; In addition to working in the USA 
as an intern for the US National Park Service, Paul worked in the UK for 
three years, and in this time worked in various regulatory and water 
resources assessment roles for both the Environment Agency in England 
and Wales and the Scottish Environment Protection Agency. In this time 
Paul gained excellent experience and skills relating to catchment 
management planning, hydro-ecological risk assessment, water resource 
regulation and involvement in water resources strategies.  

  
Professional Training 

 Course on soil form classification and wetland delineation; 
presented by Terra Soil Science, Johannesburg, October 2008 

 Course on Grass Identification; presented by Frits van Outshoorn, 
Johannesburg, January 2009 

 Advanced Course on Grass Identification, presented by Frits van 
Outshoorn, Modimolle, February 2010 

     
Computer Training / Knowledge 

 Successfully completed a training course on ArcGIS (ArcInfo 8.1) 
through GIMS (Geographic Information Management Systems – 
associates of ESRI in South Africa), October 2001. 

 Proficient working knowledge of ArcView and ArcGIS software. 
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PROFESSIONAL HISTORY 
                    
 
Feb 2005 to present time  Senior Environmental Practitioner: SIVEST Environmental Division 
     

Paul has acted as a project leader, managing the finances, and technical 
content of a number of projects. He is a senior staff member in the division. 
Paul has also undertaken specialist wetland, as well as visual impact and 
tourism assessments on a number of projects.  

     
VISUAL IMPACT SPECIALIST ASSESSMENTS 
 
 Visual Impact Assessment for the proposed relocation of the Skukuza 

Conference Centre 
 Visual Impact Assessment for the proposed re-commercialisation of the 

Skukuza Airport 
 Visual Impact Assessment for the proposed development of residential 

apartments in Ramsgate, KZN 
 Strategic Visual Impact Assessment for the Marula Region Strategic 

Environmental Assessment, Kruger National Park 
 Visual Impact Assessment for the redevelopment of the Newmarket 

Racecourse, Alberton, Gauteng 
 Visual Impact Assessment a new Eskom Transmission Substation, 

Malelane, Mpumalanga 
 Visual Impact Assessment for the Thyspunt Transmission Lines 

Integration Project, Eastern Cape 
 Visual Impact Assessment for proposed Eskom Distribution Power 

lines, Delareyville – Kophela, North West Province 
 Visual Impact Assessments for the Spoornet Coallink Powerline 

Projects in KZN and Mpumalanga (projects currently underway) 
 Visual Impact Assessments for Concentrated Solar Power Projects in 

De Aar and Kimberley, Northern Cape 
 
TOURISM IMPACT SPECIALIST ASSESSMENTS 
 
Responsible for overseeing and completing Tourism Impact Assessments 
for:  
 Tourism Impact Assessment – Thyspunt Nuclear 400kV Transmission 

Lines 
 Tourism Assessment for a railway line and water pipeline for 

manganese mine-Kalagadi Manganese 
 Tourism Impact Assessment – Proposed Humansrus Concentrating 

Solar Power Plant, Northern Cape Province 
 Tourism assessment for the CSP and PV plants in Kimberley, Northern 

Cape Province 
 Tourism assessment for the CSP and PV plants in Loeriesfontein, 

Northern Cape Province 
 Tourism assessment for the CSP and PV plants in De Aar, Northern 

Cape Province 
 Tourism assessment for the proposed substation near Kombe with 

associated turn-in power lines and two new 88kV power lines-Ulundi to 
Emekwezini 

 Tourism Impact Assessment for the Eskom Steelpoort Pumped Storage 
Scheme 

 Tourism Impact Assessment for the Matimba B Power Station EIA 
 Amajuba Battlefields Development Plan 

 
     

ENVIRONMENTAL IMPACT ASSESSMENTS, ENVIRONMENTAL 
MANAGEMENT PLANS, ENVIRONMENTAL AUDITING 
 
Linear Infrastructure 
 EIA studies for the proposed New Multi Products Pipeline (Transnet 

Pipelines): Inland Routes – Kendal to Waltloo and Jameson Park to 
Langlaagte.   

 Compilation of Construction Environmental Management Plan (CEMP) 
for the Eskom Transmission Lines between Zeus and Atlas Substations 
(Mpumalanga / Gauteng) 
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 Project Manager of the EIA for the Thyspunt Transmission Lines 
Integration Project (proposed construction of Eskom 400kV lines from 
the proposed Thyspunt Nuclear Power Station to Grassridge near 
Coega, Eastern Cape Province) 

 Project Manager for the Mookodi Integration Project (proposed 
construction of Eskom Distribution Power lines and Substations – 
Vryburg / Stella area, North West Province) 

 
General 
 Detailed Scoping Study for new luxury camp at Ngala Private Game 

Reserve.  
 EIA for new Eskom Transmission Substation in Malelane, Mpumalanga 
 EIA for redevelopment of Newmarket Racecourse, Alberton, Gauteng 
 Project Manager for the Basic Assessment Study for proposed 

Relocation of Skukuza Conference Centre, Kruger National Park 
 
Filling Stations and other commercial developments  
 Detailed Scoping Studies (under the ECA environmental regulations) for 

Proposed Sasol / Exel Filling Stations at: 
o Mafikeng 
o Kimberley 
o Randfontein 
o Zwartkops Raceway - Pretoria 
o Vanderbijlpark (Riverside Boulevard) 
o Witbank (Highveld Mall) 

 
Environmental Auditing 
 Marataba Bush Lodge (Marakele National Park) Environmental Auditing  
 Forum Homini Lodge (Cradle of Mankind) Environmental Auditing 
 Auditing of new lodge – Timbavati Private Nature Reserve 
 Environmental Auditing for the Emfuleni Mall (Vanderbijlpark) 
 Environmental Auditing of the construction of the Skukuza Conference 

Centre, Kruger National Park 
 

 
STRATEGIC ENVIRONMENTAL ASSESSMENTS & SPATIAL 
ENVIRONMENTAL PLANNING 
 
 Clarens Area Strategic Environmental Assessment and micro Spatial 

Development Framework – spatial environmental assessment 
 Gert Sibande Municipality Spatial Development Framework 
 Strategic Environmental Assessment for the Marula Region, Kruger 

National Park 
 
 
WATER-RELATED 
 
Wetlands 
Numerous wetland delineations and assessments including:  
 Wetland delineation and assessment for the Proposed NMPP Petronet 

Pipeline – Inland Routes 
 Development of a wetland inventory and wetland assessment for the 

Greater Clarens Area Strategic Environmental Assessment.  
 Wetland Delineation and Assessment for the EIA for the proposed 

luxury camp at Ngala Private Game Reserve 
 Wetland Functional Assessment for the Eskom Project Lima (proposed 

pump-storage scheme) in Mpumalanga.  
 Wetland Delineation at a community centre site in Cato Manor, Durban 
 Wetland Delineation and Functional Assessment for the construction of 

a new road in Isipingo, Durban.  
 Wetland Delineation, Functional and Health Assessment, and 

Rehabilitation Planning for the Upper Klip River and Klipspruit 
Catchments, Johannesburg 

 Wetland Delineation and Assessment for the proposed UCG Project, 
near Majuba Power Station, Mpumalanga 

 Surface Water Assessment for the proposed Eskom Transmission 
Lines from Thuyspunt to Port Elizabeth 

 Auditing of the construction of the New Multi Products Pipeline (NMPP) 
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Inland lines from Kendal to Waltloo and Jameson Park to Langlaagte 
though sensitive wetlands. Duties include training of the ECO’s, review 
and approval of all wetland crossing methodologies and on-site auditing 
(Project currently underway).  

 Wetland Delineation and Impact Assessment for an Eskom Distribution 
powerline between Marathon and Delta Substations, Nelspruit area, 
Mpumalanga 

 Wetland and Surface Water specialist input into the Tlokwe Local 
Municipality Environmental Management Framework 

 Wetland Delineation and Impact Assessment for the rectification 
application for bridge upgrading on the D622 road in the Bethal area, 
Mpumalanga 

 Wetland Delineation and Assessment for a township establishment in 
Glen Erasmia, Gauteng 

 Wetland Delineation and Functional Assessment for proposed 
powerlines to supply the NMPP Inland Terminal in the Nigel Area, 
Gauteng 

 Wetland Delineation and Assessment for proposed Eskom Distribution 
Powerlines in the Delmas Area, Mpumalanga 

 Wetland Delineation and Assessment for the proposed upgrading of the 
Rand Water C6 Pipeline, East Rand, Gauteng 

 Wetland Delineation and Assessment for a proposed Eskom 
Distribution underground cable in the Fourways Area, Johannesburg  
 

 
Hydromorphology  
 Specialist restoration and ecological input to Montecasino Phase II 

Upgrade (design of Ecolink) 
 Assessment of River Crossings and input into rehabilitation along the 

overland section of the Gautrain Rapid Rail construction phase, 
Gauteng.  

 Assessment of a number of sites in the Soweto Area where impacts on 
wetlands are present. Assessment of the nature of the threats, with 
suggestion of rehabilitation and remediation actions.  

 
 
 
OTHER 
 
 Review of a number of EIA’s in the Newcastle Area (under the old ECA 

Regulations) as part of the delegation of DAEA regulatory duties to 
SiVEST. 

 Pre-feasibility assessment for proposed commercial developments, Port 
St. Johns, Eastern Cape 

 Facilitation of a DWAF workshop with national wetland stakeholders on 
the compilation of guidelines for the wise use of wetlands 

 
 
 
Oct 2003 - mid Dec 2004 SCOTTISH ENVIRONMENT PROTECTION AGENCY Aberdeen, UK: Senior Water 

Resources Officer,                                  
 

Responsible for regulating abstraction and impoundment in the Highlands 
and Grampian Region of Scotland, and assisting with the development and 
implementation of new regulatory regimes related to the EU Water 
Framework Directive (WFD). 
 
WATER RESOURCES REGULATORY AND POLICY DEVELOPMENT 

 
 The development of internal abstraction technical guidance for use in the 

risk assessment of impacts of abstraction proposals across the whole of 
SEPA; & development of training provided to regulatory staff relating to the 
use of the guidance. 

 Applying the requirements for protection of the water environment and 
sustainable water usage under the WFD to various different abstraction & 
impoundment consultations, primarily hydropower, public water supply 
consultations and other EIA consultations. 

 Liaising with internal SEPA functions such as hydrology, hydrogeology and 
area environmental improvement and regulation teams to develop tools and 
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work methodologies for instituting and implementing new regulatory regimes 
and impact assessment techniques. 

 Responsible for external liaison with various water usage sectors to ensure 
that abstraction / impoundment activities are undertaken in a sustainable 
manner. 

 Acquired a comprehensive working knowledge of the EIA process, having 
assessed a number of EIA consultations at screening, scoping and 
environmental assessment stages. 
 
CATCHMENT MANAGEMENT PLANNING 

 
 Project management of a pilot Water Resources Management Strategy in 

the Spey Catchment. 
 
ABSTRACTION RISK ASSESSMENT 

 
 Acquired an excellent working knowledge of the principles of abstraction / 

impoundment risk assessment and mitigation, and of best practice in 
environmental regulation. 
 
HYDROPOWER 

 
 Represented SEPA on the Scottish Hydropower Working Group, a UK 

government-led initiative for better regulation of the Scottish Hydropower 
industry.  

 Acquired a comprehensive understanding of hydropower scheme dynamics, 
as well as an understanding of the ecological impacts of hydropower 
schemes, mitigation of hydropower impacts, & cost-benefit analysis 
techniques relating to development of hydropower schemes. 

 
 

Sep 2002 to Oct 2003.  THE ENVIRONMENT AGENCY Ipswich, UK CAMS Officer 
 
CATCHMENT MANAGEMENT PLANNING 
 
Responsible for the delivery of the North Norfolk CAMS (Catchment 
Abstraction Management Strategy)  

 
Responsibilities included: 
 Undertaking technical work to assess the impacts of water abstraction 

in various hydrometric catchments within North Norfolk.  
 Managing contributions from various Agency functions to ensure the 

delivery and completion of the project. 
 Liaising with external stakeholders to ensure that the project took 

account of the needs of the environment, as well as the reasonable 
needs of all water users. 

 Acquired an excellent understanding of the principles of catchment 
management and water resources management planning. 

 Acquired experience of working in technical disciplines of hydrology and 
& ecology. 

 Acquired project management experience and experience of 
stakeholder involvement and consultation in the context of development 
of water resource strategies. 

 
 
April 2002 – September 2002 THE ENVIRONMENT AGENCY Ipswich, UK; Water Resources Licensing 

Officer  
 

WATER RESOURCES REGULATORY AND TECHNICAL ASSESSMENT 
 
 Worked as a licensing officer in the water resources regulatory team in 

the eastern area of the Environment Agency’s Anglian region. 
 Responsible for assessing proposals to abstract water as part of the 

water abstraction licensing determination process. Conducted 
assessments of hydromorphological and ecological impacts of 
abstraction. 

 Responsible for the management of a project to converge time-limited 
abstraction licenses in North Norfolk to a common end date in the 
context of the UK Habitats Regulations. 
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 Acquired experience of the water abstraction licensing system and 
underlying legislation in England, as well as in-depth knowledge of the 
EU Birds and Habitats Directives and the principles and stipulations 
contained within it. 

 Gained a thorough understanding of the principles of environmental 
regulation, environmental risk assessment and requirements of 
protecting the water environment.  
 

 
 
1998 – 1999, 2001  MONDI WETLANDS PROJECT – MWP (formerly the Rennies wetlands 

project) South Africa: Field Assistant and Survey Team Leader  
                                
      WETLAND ASSESSMENT AND RESTORATION 

 
 Participated in wetland surveys in 10 major river catchments in 6 South 

African provinces. 
 Extensive field experience in wetland delineation, wetland threat 

identification, and wetland restoration. 
 Undertook contract work with the Working for Water govt. Project 

(Northern Province) to survey and identify wetland rehabilitation sites in 
the Nyl and Mokolo River catchments, Feb-April 2001. 

 As a wetland survey team leader trained and educated wetland survey 
participants about wetland conservation and impact assessment in the 
field. 
 

 
 
Feb – Oct 2000   NATURAL RESOURCES DIVISION AT GATEWAY NRA, NYC, USA            

 Volunteer Intern in the Division  
 

GIS 
 Responsible for operating the Division’s GIS system (ArcView 3.1, 

ArcInfo 7) and undertaking spatial analysis and creating maps for 
various park projects, primarily the JABERRT Project. 

 
CONSERVATION AND ENVIRONMENTAL MANAGEMENT  
 
 Participant and field assistant in various studies and projects related to 

the Jamaica Bay Ecosystem Restoration (JABERRT) Project (Fisheries 
seining and trawling, water quality testing, mammal surveys, GIS 
mapping of salt marshes). 

 Responsible for undertaking a monitoring programme of wildlife 
habitation and recreational usage of various park beaches. Co-author of 
NPS Internal report concerning the study. 
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Present Appointment  Senior Environmental Practitioner; Environmental Division 

  

Date of Birth   22 June 1976 
 

ID Number   7606225098083 

 

Nationality   South African 

 
Education Greenside High School, Johannesburg, South Africa 

Matriculated 1994; Full Colours Award for Academics, 1993  

 

Professional Qualifications  B.A. (Hons) (Geography and Environmental Studies) 1995-1998. 
Awards: Postgraduate Merit Award for outstanding marks, Certificate of First 
Class for Honours Year  
Coursework: Environmental Management, Geographical Information 
Systems (GIS-Idrisi) and Remote Sensing applications, Climatology, Rural 
and International Development Studies, History, Anthropology. 

    Honours Research Paper “GIS as a Social Technology” was published in the 
September 1999 issue of the South African Geographical Journal 

    

Professional Registration  Member of the International Association of Impact Assessment (IAIAsa) 
  

Field of Specialisation  Visual Impact Assessments, Tourism Impact Assessments, EIA process 
management 

 

Languages   English, Afrikaans       

  
SYNOPSIS Paul has worked at SiVEST in the capacity of Senior Environmental 

Practitioner in the Environmental Division in Johannesburg since February 
2005. During his time at SiVEST he has worked on a number of projects, 
including Strategic Environmental Assessments, Environmental Impact 
Assessments, Environmental Management Plans, and Environmental 
Auditing. He has been the project manager for a number of EIAs including 
the Eskom Thyspunt Transmission Lines project. He has completed 
specialist wetland and bird impact assessment work on a number of 
projects. Paul has specialised in the water field during his time at SiVEST 
and as part of previous roles.  

 
 Paul has worked previously for the Mondi Wetland Project, and has gained 

extensive experience of wetland delineation, wetland threat identification, 
and wetland restoration during work undertaken for the Mondi Wetlands 
Project and during his time at SiVEST. Paul has gained international 
environmental management experience; In addition to working in the USA 
as an intern for the US National Park Service, Paul worked in the UK for 
three years, and in this time worked in various regulatory and water 
resources assessment roles for both the Environment Agency in England 
and Wales and the Scottish Environment Protection Agency. In this time 
Paul gained excellent experience and skills relating to catchment 
management planning, hydro-ecological risk assessment, water resource 
regulation and involvement in water resources strategies.  

  
Professional Training 

 Course on soil form classification and wetland delineation; 
presented by Terra Soil Science, Johannesburg, October 2008 

 Course on Grass Identification; presented by Frits van Outshoorn, 
Johannesburg, January 2009 

 Advanced Course on Grass Identification, presented by Frits van 
Outshoorn, Modimolle, February 2010 

     
Computer Training / Knowledge 

 Successfully completed a training course on ArcGIS (ArcInfo 8.1) 
through GIMS (Geographic Information Management Systems – 
associates of ESRI in South Africa), October 2001. 

 Proficient working knowledge of ArcView and ArcGIS software. 
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PROFESSIONAL HISTORY 
                    
 
Feb 2005 to present time  Senior Environmental Practitioner: SIVEST Environmental Division 
     

Paul has acted as a project leader, managing the finances, and technical 
content of a number of projects. He is a senior staff member in the division. 
Paul has also undertaken specialist wetland, as well as visual impact and 
tourism assessments on a number of projects.  

     
WETLAND IMPACT SPECIALIST ASSESSMENTS 
 
Wetlands 
Numerous wetland delineations and assessments including:  
 Wetland delineation and assessment for the Proposed NMPP Petronet 

Pipeline – Inland Routes 
 Development of a wetland inventory and wetland assessment for the 

Greater Clarens Area Strategic Environmental Assessment.  
 Wetland Delineation and Assessment for the EIA for the proposed 

luxury camp at Ngala Private Game Reserve 
 Wetland Functional Assessment for the Eskom Project Lima (proposed 

pump-storage scheme) in Mpumalanga.  
 Wetland Delineation at a community centre site in Cato Manor, Durban 
 Wetland Delineation and Functional Assessment for the construction of 

a new road in Isipingo, Durban.  
 Wetland Delineation, Functional and Health Assessment, and 

Rehabilitation Planning for the Upper Klip River and Klipspruit 
Catchments, Johannesburg 

 Wetland Delineation and Assessment for the proposed UCG Project, 
near Majuba Power Station, Mpumalanga 

 Surface Water Assessment for the proposed Eskom Transmission 
Lines from Thuyspunt to Port Elizabeth 

 Auditing of the construction of the New Multi Products Pipeline (NMPP) 
Inland lines from Kendal to Waltloo and Jameson Park to Langlaagte 
though sensitive wetlands. Duties include training of the ECO’s, review 
and approval of all wetland crossing methodologies and on-site auditing 
(Project currently underway).  

 Wetland Delineation and Impact Assessment for an Eskom Distribution 
powerline between Marathon and Delta Substations, Nelspruit area, 
Mpumalanga 

 Wetland and Surface Water specialist input into the Tlokwe Local 
Municipality Environmental Management Framework 

 Wetland Delineation and Impact Assessment for the rectification 
application for bridge upgrading on the D622 road in the Bethal area, 
Mpumalanga 

 Wetland Delineation and Assessment for a township establishment in 
Glen Erasmia, Gauteng 

 Wetland Delineation and Functional Assessment for proposed 
powerlines to supply the NMPP Inland Terminal in the Nigel Area, 
Gauteng 

 Wetland Delineation and Assessment for proposed Eskom Distribution 
Powerlines in the Delmas Area, Mpumalanga 

 Wetland Delineation and Assessment for the proposed upgrading of the 
Rand Water C6 Pipeline, East Rand, Gauteng 

 Wetland Delineation and Assessment for a proposed Eskom 
Distribution underground cable in the Fourways Area, Johannesburg  
 

 
Hydromorphology  
 Specialist restoration and ecological input to Montecasino Phase II 

Upgrade (design of Ecolink) 
 Assessment of River Crossings and input into rehabilitation along the 

overland section of the Gautrain Rapid Rail construction phase, 
Gauteng.  

 Assessment of a number of sites in the Soweto Area where impacts on 
wetlands are present. Assessment of the nature of the threats, with 
suggestion of rehabilitation and remediation actions.  
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BIRD IMPACT SPECIALIST ASSESSMENTS 
 
 Avifauna Input into the EIA for a proposed Photovoltaic Solar Power 

Plant EIA at Loeriesfontein, Northern Cape 
 Avifauna Input into the EIA for a proposed Concentrated Solar Power  

Plant EIA at De Aar, Northern Cape 
 Avifauna Input into the EIA for a proposed Concentrated Solar Power 

EIA at Kimberley, Northern Cape 
 Avifauna Input into the EIA for a proposed railway at the Kalagadi 

Manganese Mine, Hotazel, Northern Cape 
 Avifauna Input into the fatal flaw assessment for 4 proposed wind farm 

developments in the Northern Cape 
 Provided sightings of Red Data bird species to the faunal specialists on 

the EIA for the proposed Eskom Underground Coal Gasification Project 
at the Majuba Power Station near Amersfoort, Mpumalanga 

 Avifauna Input into the Mookodi 2 Integration Project (proposed Eskom 
Distribution lines and substation in the Taung-Vryburg-Ganyesa area of 
the North West Province) – project currently underway 

 
Paul is an active participant in the South African Bird Atlassing Project 
(SABAP2), having submitted numerous field lists in 7 provinces within South 
Africa.  
 
Paul acted as a field researcher and was a co-author of an internal 
(unpublished) paper on the winter use of beaches and how it affected the 
Piping Plover (Charadrius melodus) at Breezy Point, Queens – Gateway 
National Recreation Area, New York, USA (Luce, P., da Cruz, P., Frame, G. 
and Tanacredi, J.T. 2000. Winter monitoring of beach use at Fort Tilden and 
Breezy Point, Gateway National Recreation Area. Report.) 

 
     

ENVIRONMENTAL IMPACT ASSESSMENTS, ENVIRONMENTAL 
MANAGEMENT PLANS, ENVIRONMENTAL AUDITING 
 
Linear Infrastructure 
 EIA studies for the proposed New Multi Products Pipeline (Transnet 

Pipelines): Inland Routes – Kendal to Waltloo and Jameson Park to 
Langlaagte.   

 Compilation of Construction Environmental Management Plan (CEMP) 
for the Eskom Transmission Lines between Zeus and Atlas Substations 
(Mpumalanga / Gauteng) 

 Project Manager of the EIA for the Thyspunt Transmission Lines 
Integration Project (proposed construction of Eskom 400kV lines from 
the proposed Thyspunt Nuclear Power Station to Grassridge near 
Coega, Eastern Cape Province) 

 Project Manager for the Mookodi Integration Project (proposed 
construction of Eskom Distribution Power lines and Substations – 
Vryburg / Stella area, North West Province) 

 
General 
 Detailed Scoping Study for new luxury camp at Ngala Private Game 

Reserve.  
 EIA for new Eskom Transmission Substation in Malelane, Mpumalanga 
 EIA for redevelopment of Newmarket Racecourse, Alberton, Gauteng 
 Project Manager for the Basic Assessment Study for proposed 

Relocation of Skukuza Conference Centre, Kruger National Park 
 
Filling Stations and other commercial developments  
 Detailed Scoping Studies (under the ECA environmental regulations) for 

Proposed Sasol / Exel Filling Stations at: 
o Mafikeng 
o Kimberley 
o Randfontein 
o Zwartkops Raceway - Pretoria 
o Vanderbijlpark (Riverside Boulevard) 
o Witbank (Highveld Mall) 

 
Environmental Auditing 
 Marataba Bush Lodge (Marakele National Park) Environmental Auditing  
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 Forum Homini Lodge (Cradle of Mankind) Environmental Auditing 
 Auditing of new lodge – Timbavati Private Nature Reserve 
 Environmental Auditing for the Emfuleni Mall (Vanderbijlpark) 
 Environmental Auditing of the construction of the Skukuza Conference 

Centre, Kruger National Park 
 

 
STRATEGIC ENVIRONMENTAL ASSESSMENTS & SPATIAL 
ENVIRONMENTAL PLANNING 
 
 Clarens Area Strategic Environmental Assessment and micro Spatial 

Development Framework – spatial environmental assessment 
 Gert Sibande Municipality Spatial Development Framework 
 Strategic Environmental Assessment for the Marula Region, Kruger 

National Park 
 
 
 
OTHER 
 
 Review of a number of EIA’s in the Newcastle Area (under the old ECA 

Regulations) as part of the delegation of DAEA regulatory duties to 
SiVEST. 

 Pre-feasibility assessment for proposed commercial developments, Port 
St. Johns, Eastern Cape 

 Facilitation of a DWAF workshop with national wetland stakeholders on 
the compilation of guidelines for the wise use of wetlands 

 Supervision and Input into a number of Tourism Specialist Studies 
 Completion of a number of Visual Impact Assessments for EIAs and 

SEAs 
 

 
 
Oct 2003 - mid Dec 2004 SCOTTISH ENVIRONMENT PROTECTION AGENCY Aberdeen, UK: Senior Water 

Resources Officer,                                  
 

Responsible for regulating abstraction and impoundment in the Highlands 
and Grampian Region of Scotland, and assisting with the development and 
implementation of new regulatory regimes related to the EU Water 
Framework Directive (WFD). 
 
WATER RESOURCES REGULATORY AND POLICY DEVELOPMENT 

 
 The development of internal abstraction technical guidance for use in the 

risk assessment of impacts of abstraction proposals across the whole of 
SEPA; & development of training provided to regulatory staff relating to the 
use of the guidance. 

 Applying the requirements for protection of the water environment and 
sustainable water usage under the WFD to various different abstraction & 
impoundment consultations, primarily hydropower, public water supply 
consultations and other EIA consultations. 

 Liaising with internal SEPA functions such as hydrology, hydrogeology and 
area environmental improvement and regulation teams to develop tools and 
work methodologies for instituting and implementing new regulatory regimes 
and impact assessment techniques. 

 Responsible for external liaison with various water usage sectors to ensure 
that abstraction / impoundment activities are undertaken in a sustainable 
manner. 

 Acquired a comprehensive working knowledge of the EIA process, having 
assessed a number of EIA consultations at screening, scoping and 
environmental assessment stages. 
 
CATCHMENT MANAGEMENT PLANNING 

 
 Project management of a pilot Water Resources Management Strategy in 

the Spey Catchment. 
 
ABSTRACTION RISK ASSESSMENT 
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 Acquired an excellent working knowledge of the principles of abstraction / 

impoundment risk assessment and mitigation, and of best practice in 
environmental regulation. 
 
 
 
HYDROPOWER 

 
 Represented SEPA on the Scottish Hydropower Working Group, a UK 

government-led initiative for better regulation of the Scottish Hydropower 
industry.  

 Acquired a comprehensive understanding of hydropower scheme dynamics, 
as well as an understanding of the ecological impacts of hydropower 
schemes, mitigation of hydropower impacts, & cost-benefit analysis 
techniques relating to development of hydropower schemes. 

 
 

Sep 2002 to Oct 2003.  THE ENVIRONMENT AGENCY Ipswich, UK CAMS Officer 
 
CATCHMENT MANAGEMENT PLANNING 
 
Responsible for the delivery of the North Norfolk CAMS (Catchment 
Abstraction Management Strategy)  

 
Responsibilities included: 
 Undertaking technical work to assess the impacts of water abstraction 

in various hydrometric catchments within North Norfolk.  
 Managing contributions from various Agency functions to ensure the 

delivery and completion of the project. 
 Liaising with external stakeholders to ensure that the project took 

account of the needs of the environment, as well as the reasonable 
needs of all water users. 

 Acquired an excellent understanding of the principles of catchment 
management and water resources management planning. 

 Acquired experience of working in technical disciplines of hydrology and 
& ecology. 

 Acquired project management experience and experience of 
stakeholder involvement and consultation in the context of development 
of water resource strategies. 

 
 
April 2002 – September 2002 THE ENVIRONMENT AGENCY Ipswich, UK; Water Resources Licensing 

Officer  
 

WATER RESOURCES REGULATORY AND TECHNICAL ASSESSMENT 
 
 Worked as a licensing officer in the water resources regulatory team in 

the eastern area of the Environment Agency’s Anglian region. 
 Responsible for assessing proposals to abstract water as part of the 

water abstraction licensing determination process. Conducted 
assessments of hydromorphological and ecological impacts of 
abstraction. 

 Responsible for the management of a project to converge time-limited 
abstraction licenses in North Norfolk to a common end date in the 
context of the UK Habitats Regulations. 

 Acquired experience of the water abstraction licensing system and 
underlying legislation in England, as well as in-depth knowledge of the 
EU Birds and Habitats Directives and the principles and stipulations 
contained within it. 

 Gained a thorough understanding of the principles of environmental 
regulation, environmental risk assessment and requirements of 
protecting the water environment.  
 

 
 
1998 – 1999, 2001  MONDI WETLANDS PROJECT – MWP (formerly the Rennies wetlands 

project) South Africa: Field Assistant and Survey Team Leader  
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      WETLAND ASSESSMENT AND RESTORATION 
 
 Participated in wetland surveys in 10 major river catchments in 6 South 

African provinces. 
 Extensive field experience in wetland delineation, wetland threat 

identification, and wetland restoration. 
 Undertook contract work with the Working for Water govt. Project 

(Northern Province) to survey and identify wetland rehabilitation sites in 
the Nyl and Mokolo River catchments, Feb-April 2001. 

 As a wetland survey team leader trained and educated wetland survey 
participants about wetland conservation and impact assessment in the 
field. 
 

 
 
Feb – Oct 2000   NATURAL RESOURCES DIVISION AT GATEWAY NRA, NYC, USA            

 Volunteer Intern in the Division  
 

GIS 
 Responsible for operating the Division’s GIS system (ArcView 3.1, 

ArcInfo 7) and undertaking spatial analysis and creating maps for 
various park projects, primarily the JABERRT Project. 

 
CONSERVATION AND ENVIRONMENTAL MANAGEMENT  
 
 Participant and field assistant in various studies and projects related to 

the Jamaica Bay Ecosystem Restoration (JABERRT) Project (Fisheries 
seining and trawling, water quality testing, mammal surveys, GIS 
mapping of salt marshes). 

 Responsible for undertaking a monitoring programme of wildlife 
habitation and recreational usage of various park beaches. Co-author of 
NPS Internal report concerning the study. 

 



DETAILS OF EAP AND DECLARATION OF INTEREST

(For official use only)
File Reference Number: 12/12/20/2321
NEAS Reference Number: DEAT/EIA/0000381/2011
Date Received:

Application for authorisation in terms of the National Environmental Management Act, 1998 (Act No. 107 of
1998), as amended and the Environmental Impact Assessment Regulations, 2010

PROJECT TITLE
Proposed construction of a wind farm and Photo Voltaic (PV) Plant near Loeriesfontein, Northern Cape
Province of South Africa

Environmental Assessment
Practitioner (EAP):1

Noise

Contact person: Morné de Jager
Postal address: PO Box 2047, Garsfontein East
Postal code: 0060 Postal code: 0060
Telephone: 012 993 2165 Telephone: 082 565 4059
E-mail: morne@menco.co.za E-mail:
Professional affiliation(s) (if
any)

SAAI, IAIA

Project Consultant: SiVEST
Contact person: Kelly Tucker
Postal address: P O Box 2921, Rivonia, South Africa
Postal code: 2128 Cell: 083 652 4017
Telephone:
E-mail:

011 798 0600
kellyt@sivest.co.za

Fax: 011 083 7272

mailto:morne@menco.co.za
mailto:kellyt@sivest.co.za


4.2 The Environmental Assessment Practitioner

I,                                                                          , declare that –

General declaration:

I act as the independent environmental practitioner in this application
I will perform the work relating to the application in an objective manner, even if this results in views and findings
that are not favourable to the applicant
I declare that there are no circumstances that may compromise my objectivity in performing such work;
I have expertise in conducting environmental impact assessments, including knowledge of the Act, regulations
and any guidelines that have relevance to the proposed activity;
I will comply with the Act, regulations and all other applicable legislation;
I will take into account, to the extent possible, the matters listed in regulation 8 of the regulations when preparing
the application and any report relating to the application;
 I have no, and will not engage in, conflicting interests in the undertaking of the activity;
I undertake to  disclose to the applicant and the competent authority all material information  in my possession
that reasonably has or may have the potential of influencing - any decision to be taken with respect to the
application by the competent authority; and -  the objectivity of any report, plan or document to be prepared by
myself for submission to the competent authority;
I will ensure that information containing all relevant facts in respect of the application is distributed or made
available to interested and affected parties and the public and that participation by interested and affected
parties is facilitated in such a manner that all interested and affected parties will be provided with a reasonable
opportunity to participate and to provide comments on documents that are produced to support the application;
I will ensure that the comments of all interested and affected parties are considered and recorded in reports that
are submitted to the competent authority in respect of the application, provided that comments that are made by
interested and affected parties in respect of a final report that will be submitted to the competent authority may
be attached to the report without further amendment to the report;
I will keep a register of all interested and affected parties that participated in a public participation process;  and
I will provide the competent authority with access to all information at my disposal regarding the application,
whether such information is favourable to the applicant or not
all the particulars furnished by me in this form are true and correct;
will perform all other obligations as expected from an environmental assessment practitioner in terms of the
Regulations; and
I realise that a false declaration is an offence in terms of regulation 71 and is punishable in terms of section 24F
of the Act.

Morné de Jager



Disclosure of Vested Interest (delete whichever is not applicable)

I do not have and will not have any vested interest (either business, financial, personal or other) in the proposed
activity proceeding other than remuneration for work performed in terms of the Environmental Impact
Assessment Regulations, 2010;

I have a vested interest in the proposed activity proceeding, such vested interest being:

___________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

Signature of the specialist:

M2 Environmental Connections
Name of company (if applicable):

21 September 2011
Date:



Morné de Jager

Personal Data

Identity Number 711221 5062 080
Date of Birth 21 December 1971
Sex Male
Marital Status Married, three children
Driver’s license Code 08
Nationality South African
Home Language Afrikaans (speak, read and write)
Other Languages English (speak, read and write)
Higher Educational Qualifications B.Ing (Chemical Engineering) [Pretoria University]
Previous Employment Wates Meiring and Barnard

Department of Water Affairs and Forestry
Current Employment M2 Environmental Connections

Short Resumé

Morné started his career in the mining industry as a bursar Learner Official (JCI,
Randfontein), working in the mining industry, doing various mining related courses (Rock
Mechanics, Surveying, Sampling, Ventilation (Ventilation, noise, illumination), Safety and
Health and Metallurgy. He did work in both underground (Coal, Gold and Platinum) as well as
opencast (Coal). He changed courses from Mining Engineering to Chemical Engineering
after his second year of his studies at the University of Pretoria.

After graduation he worked as a Water Pollution Control Officer at the Department of Water
Affairs and Forestry for two years (first year seconded from Wates, Meiring and Barnard),
where duties included the perusal (evaluation, commenting and recommendation) of various
regulatory required documents (such as EMPR’s, Water Licence Applications and EIA’s), as
well as the compilation of Technical Documents.

Since leaving the Department of Water Affairs, Morné has been in private consulting for the
last 10 years, managing various projects for the mining and industrial sector, private
developers, business, other environmental consulting firms as well as the Department of
Water Affairs. During that period he has been involved in various projects, either as
specialist, consultant, trainer or project manager, successfully completing these projects
within budget and timeframe.

He has been interested in acoustics as from school days, doing projects mainly related to
loudspeaker design. Interest in the matter brought him into the field of Environmental Noise
Measurement, Prediction and Control. He has been doing work in this field for the past 5
years, and was involved with the following projects in the last two years:

642b Corinne st
Garsfontein East
0042

Cell: 082 – 565 4059
Tel: 012 – 993 2165
Fax 086 – 621 0292
E-mail: morne@menco.co.za



Project Experience (only last two years)1

Upington Solar Thermal Facility Noise Impact Assessment for Scoping purposes for the
establishment of the Upington Solar Thermal Facility

Landau Expansion – AngloCoal Noise Impact Assessment for the proposed Landau Expansion
Project

Project Ilanga - Ilangalethu Solar Power (Pty) Ltd Noise Impact Assessment for Scoping for the Project Ilanga
Solar Thermal Poer Plant near Upington, Northern Cape

Rainmaker Energy Projects – AB Wind Energy
Facility

Noise Impact Assessment for the AB Wind Energy Facility
near Indwe

Otjikoto Gold – AurexGold Noise Impact Assessment for the proposed Otjikoto Gold Mine
near Otavi

West Coast Wind Energy Facility - Exxaro
Resources Limited

Noise Impact Assessment for the West Coast Wind Energy
Facility near Namakwa Sands

Rainmaker Energy Projects – Dorper Wind
Energy Facility

Noise Impact Assessment for the Dorper Wind Energy Facility
near Molteno

Gouda Wind Energy Facility - VentuSA Energy Noise Impact Assessment for the Gouda Wind Energy Facility
near Gouda

Pofadder Solar Thermal Facility – Abengoa Solar
South Africa

Noise Impact Assessment for Scoping purposes for the
establishment of the Pofadder Solar Thermal Facility

Noise Impact Assessment – Tweefontein Colliery Noise Impact Modelling for new proposed expansion of coal
mine. Including mitigation measures.

Klipfontein Colliery – Hoyoyhoyo Mining Noise Impact Assessment for EIA for the establishment of the
Klipfontein Colliery

Imbabala Colliery – Alpha Coal Noise Impact Assessment for EIA for the update of the EMPR
of Imbabala Colliery

ATCOM East Expansion - X-Strata Coal Noise impact assessment for the proposed expansion at
ATCOM

Amakhala Emoyeni Wind Energy Facility Windlab
Developments

Noise Impact Assessment for the Amakhala Wind Energy
Facility near Bedford

Klipheuwel / Boontjiekraal Wind Energy Facility -
BioTherm Energy

Noise Impact Assessment for the Klipheuwel / Boontjiekraal
Energy Facility near Caledon

Department of Water Affairs: North-west –
Integrated Monitoring

Catchment Assessment, Gap Analysis, Design and
Implementation of Integrated Chemical Water Monitoring
Programme

Apollo Brick – Apollo Brick Noise Impact Assessment for proposed new activities at brick
manufacturer. Including mitigation measures (conceptual
design of barrier).

Cookhouse WEF - ACED Noise Impact Assessment for the proposed Wind Energy
Facility (200 WTGs) near Cookhouse in the Eastern Cape

Department of Water Affairs: North-west –
Compliance and Enforcement

Development of a Monitoring Report Framework, compilation
of concept Integrated Water Use Licence

Jagdlust Chrome – Environmental Management
Programme Report – Samancor Chrome Limited:
Eastern Chrome Mines

Full facilitation of Environmental Management Programme
Report, including project management

Rheboksfontein Wind Energy Facility – Moyeng
Energy

Noise Impact Assessment for the Rheboksfontein Wind
Energy Facility near Darling (Scoping and EIA)

West Coast One Wind Energy Facility – Moyeng
Energy

Noise Impact Assessment for the West Coast One Wind
Energy Facility near Vredenburg (Scoping and EIA)

Suurplaat Wind Energy Facility – Moyeng Energy Noise Impact Assessment for the Suurplaat Wind Energy
Facility near Sutherland (Scoping and EIA)

ACED – Noise Impact Assessment Scoping: Noise Impact Assessment for the proposed Wind
Energy Facility (100 WTGs) near Middelburg in the Eastern
Cape

Uyekraal Wind Energy Facility - Creative-
Renewable-Energy-Solutions (Pty) Ltd

Noise impact assessment for scoping for the proposed
Uyekraal wind energy facility near the town of Vredenburg,
Western Cape

Karoo Renewable Energy Facility - South African
Renewable Green Energy (Pty) Ltd

Noise impact assessment for scoping purposes for the
proposed Karoo Renewable Energy Facility near Victoria West,
Western and Northern Cape Provinces

Kangra Coal – Environmental Management
Resources (Pty) Ltd

Noise Impact Assessment for the proposed Kangra Coal
Colliery near Piet Retief

Ruukki South Africa – Savannah Environmental
(Pty) Ltd

Noise Impact Assessment for the proposed Ruukki Coal Fired
Power Station near Ogies

1 For other projects refer to the website: http://www.menco.co.za/current.html
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Present Appointment  Environmental Consultant 

   

Date of Birth  29 January 1985    

 

ID Number   8501290020089 

 

Nationality  South African 

 

Education  Northcliff High School, Johannesburg, South Africa 

  Matriculated 2003, Full Academic Colours 

 

Professional Qualifications  BSc (Hons) Environmental Management (University of South Africa 

2008-2010) 

Coursework: Project Management, Environmental Risk Assessment 

and Management, Ecological and Social Impact Assessment, 
Fundamentals of Environmental Science, Impact Mitigation and 
Management, Integrated Environmental Management Systems & 
Auditing, Integrated Environmental Management, Research 
Methodology. 

Research Proposal: Golf Courses and the Environment 

   

BSc Landscape Architecture (with distinction) (University of Pretoria 

2004-2007) 

Coursework: Core modules focused on; design, construction, 

environmental science, applied sustainability, shifts in world paradigms 
and ideologies, soil and plant science, environmental history, business 
law and project management. 

Awards: Cave Klapwijk prize for highest average in all modules in the 

Landscape Architecture programme, ILASA book prize for the best 
Landscape Architecture student in third year design, Johan Barnard 
planting design prize for the highest distinction average in any module 
of plant science. 

 

ArcGIS Desktop 1 (ESRI South Africa December 2010) 

   

Field of Specialisation  Environmental Management, Visual Impact Assessment, Mapping

  
 

Languages  English  

  
 

Synopsis  Andrea joined SiVEST in August 2010 and holds the position of 

Environmental Consultant in the Johannesburg Office. 

 

Andrea has worked previously for Cave Klapwijk and Associates and 
has been involved in environmental management and planning for 
several development and construction projects. She assisted with site 
inspections, environmental compliance auditing, as well as the 
coordination, report production and public participation for several 
environmental authorisation applications. 

 
She has always excelled academically; achieving academic honorary 
colours at varsity and five distinctions in matric. She is a member of the 
Golden Key International Honour Society for academic achievement. In 
her undergraduate degree she was top student in final year. 
 
She is proficient in Microsoft Office, ArcGIS, AutoCAD, Adobe 
Photoshop, Illustrator and InDesign. 
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Professional History        

 

August 2010 – Present  SiVEST Environmental Division: Environmental Consultant 

      

 

VISUAL IMPACT ASSESSMENT 

 

 Visual Impact Assessment for the proposed construction of three Solar 
Power Plants in the Northern Cape Province. 

 Visual Impact Assessments for the Spoornet Coallink Powerline 
Projects in KZN and Mpumalanga. 

 Visual Constraints Analysis for the proposed establishment of four 
Wind Farms in the Eastern and Northern Cape Province. 
 

MAPPING 

 

 Mapping for the Wetland Delineation and Assessment for the 
proposed UCG Project, near Majuba Power Station, Mpumalanga. 

 Mapping for the proposed construction of a CSP and CPV/PV Plant, in 
De Aar, Northern Cape Province. 

 Mapping for the Tourism Assessment for the proposed Thyspunt 
Transmission Lines Integration Project, Eastern Cape Province. 

 

EIA - PUBLIC PARTICIPATION 

 

 Public Participation assistance for the Soweto Quatro Project – 
Environmental Impact Assessment (EIA) for the proposed construction 
of a double circuit 400kV transmission power line between Etna 
Substation and New Orlando (Quattro) Substation, Gauteng Province. 

 Public Participation assistance as part of the EIA for the proposed 
Delareyille Kopela Power Line and Substation. 

 Public Participation assistance for the Eskom Dx Vryburg Mookodi 
project – EIA for the proposed 132kV Power Lines and Associated 
Substations in Vryburg, North West Province. 

 Public Participation assistance for the proposed Thyspunt 
Transmission Lines Integration Project – EIA for the proposed 
construction of 5 x 400kV transmission power lines between Thyspunt 
to Port Elizabeth, Eastern Cape Province. 

 Public Participation assistance as part of the EIAs for the proposed 
construction of three Solar Power Plants in the Northern Cape 
Province. 

 

 

January 2008 – July 2010  Cave Klapwijk and Associates: Environmental Assistant and Landscape 

Architectural Technologist 

 

Environmental management, research, report writing, and design for several 
construction and development projects: 
 

 Environmental management, research, report writing, coordination and 
public participation for several Basic Assessments according to the 
NEMA. 

 Research, data analysis, data synthesis and report writing for several 
projects including Route Location Initiatives, Environmental 
Management Plans, environmental compliance audit reports and 
environmental authorisation applications. 

 Planting design (including rehabilitation) in accordance with natural 
ecological processes, endemic species and appropriate techniques. 

 Graphic illustrations and mapping for Visual Impact Assessments and 
environmental authorisation applications. 
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 Project presentation including posters and three dimensional graphics. 
 
 

February 2006 – December 2006 Cave Klapwijk and Associates: Part time student 

 

Landscape Architectural drafting, rendering and planting design for a variety of 
design projects including the Oprah Winfrey Academy for girls and the New 
UNISA Student Entrance Building. 
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 Richard Dean Hirst  
 

 
Present Appointment  Divisional Director : Civil Engineering Division 

  

Date of Birth   16 July 1964 

 

ID Number   640716 5059 081 

 

Nationality   South African 

 

Education   National Diploma Civil Engineering 1990 

 

Professional Qualifications Pr. Tech Eng. (200430110)  

     

Field of Specialisation  Road Geometrics, Stormwater Hydrology & Bulk Water Supply, Bulk 

Sanitation & Treatment Plants, General Infrastructure   
 

Languages   English, Afrikaans         

  
 
 
 

Synopsis   Richard Hirst has been with SiVEST for seven years and has extensive 

experience in the field of Civil Services, i.e. road design, Stormwater 
management, sewer reticulations & outfalls sewers, bulk water supply pipelines 
and water reticulations.  In addition, further experience has been gained in the 
Geometric designing of Provincial Road, Intersections and class III aerodomes. 
  

 

   Specialised experience gained in Roads and Storm Water projects for 

numerous Gauteng clients include:- 

 

 Designing of Provincial Road Intersections 

 Road markings and signage to Provincial Road Intersections 

 Pavement design and assessment 

 Detention and attenuation facilities 

 Designing of residential & industrial township roads 

 Dam Spillways & outlet structures 

 Floodline determination 
 

    Specialised experience gained in water and sanitation projects 

 

 Package treatment plant assessments 

 Potable water storage reservoir assessment 

 Design of sewer pump stations and rising mains 

 Bulk water supply lines 

 Master Planninng 
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Professional History 

 

Jan. 2000 - date   Divisional Director – SiVEST Engineering Division 

 

    Senior Engineer – SiVEST Engineering Division 

 

    Projects involvement include:- 

 

 Bojanala Platinum District Municipality – Water & Sanitation Bulk  
       master Planning 

 Longmeadow Ext. 2 - Township Services 

 McCormick’s Warehouses - Bulk Earthworks 

 Metro Wide Telemetry for Johannesburg Water   

 Erf. 189 & 190 Thornhill - Township Services 

 Holding 3 Willaway Midrand -  Township Services 

 Erven 186, 189 & 190 Thornhill - Township Services 

 Erf. 898 Sunninghill -Cluster Dev. Services 

 Golf Course View – Modderfontein - Township Services 

 Savannah Hills - Township Services, Provincial Road Intersection 

 Erf. 59 Abbotsford Oaklands – Cluster Development Services 

 Hyde Park Clusters – Cluster Development Services  

 Erf. 608 Riverclub extension 27 – Cluster Dev. Services, River 
Canalization 

 Kyalami Hills Ext. 3 – Township Services, Storm Water Management  &  
                                                                 Attenuation 

 San Baranto – Cluster Development Services 

 Ormonde Extension 27 – Cluster Development Services 

 Lakeside Forest Estate – Township Services, Bulk reservoir, Sewerage 
package treatment 

 Bazaruto Airport – Runway Geometric design, pavement assessment 

 Longmeadow Commercial Business Estate Ext. 3, 4, 5, 6 , 7, 8 , 9 & 10 – 
Township Services, provincial road intersection, floodline analysis and 
Stormwater Management & attenuation 

 Magalisig Ext. 33 & 34 – apartment / townhouse services 

 Beverley Ext. 64 – Township Services, Provincial road  
       Intersection, floodline analysis and Stormwater Management &   
       attenuation. 

 Greenstone Hill extension 8,9 & 10 – Modderfontein – Township  
       Services, floodline analysis and Stormwater attenuation 

 Fourways Ext. 46 – Township Services, provincial road intersection, 
       floodline analysis and Stormwater attenuation 

 Irene Ext 39, 49, 47, 28, 30 & 31 – Township Services 

 Erf. 181 Lakeside Township Services 

 Emfuleni Shopping Centre – Storm Water canalization, Earthworks 

 Forum Homini – Dam spillway and outlet structure 

 Centenary Traffic Circle – Geometrics 

 Klein Jukskei River Fourways 1:100 year floodline determination 

 Witpoort drainage line 1:100 year floodline determination 

 Timabavati River at the Orpen Gate 1:100 year flooline  
       determination 

 Waterval Farm drainage line 1:100 year floodline determination 

 Greenstone Hill extension 13 – Modderfontein – Township  
       Services 

 Zwartkoppies Farm, Pienaars River 1:100 year floodline  
       determination 

 Tijger Valley Extension 9 & 10 – 1:100 year Floodline analysis,  
       township services, outfall sewer sizing & bulk water supply  
       determination and sizing, Storm Water & Roads Master Planning. 

 Midridge Park Stormwater Management Report and Attenuation  



M0411 

 CURRICULUM VITAE 

 Richard Dean Hirst  
 

 

 Kungwini Bulk Water design 

 Hazeyview Cabanas – 1:100 year flooline determination on the Sabi River 

 Erf 4173 Peter Place - 1:100 year flooline determination on the 
Braamfontein Spruit 

 Irene Glen – 1:100 year floodline verification on the Sesmyl Spruit 

 Ptn 192 Rietfontein - 1:100 year flooline determination 

 Holding 87 & 89 Chartwell - 1:100 year flooline determination on the Klein 
Jukskei River 

 Erf 13 Terenure - 1:100 year flooline determination 

 Lilianton Ext 5 – Stormwater attenuation & management report 

 Thompsons Office Park - Stormwater attenuation 
 

 

Oct. 1999 – Dec. 1999  Contracts Manager - Gaetsho Investments  

    

 Kwamhlanga Shopping Centre 

 Mdala Game Lodge Upgrade 

 Siyabuswa Shopping Centre 

 

 

Aug. 1995 – Oct. 1999  Self Employed (Member) - Galaxy Civil Projects 

     

 Construction of Chicken Licken Franchise outlet – value R58 000 

 Earthworks platform for new warehouse – value R85 000 

 Construction of Office and Factory warehouse for Bottle Printers  
 Midrand – value R1 300 000 

 
 

Aug. 1993 – July 1995  Design Technician and Site Agent - Pieterson James & Associates          

                   
    Sage Corporate Park (Site agent) – Township services 
 
 

May 1991 – May 1993  Design Technician - Pieterson Lombard & Associates 

                                     

 Eagles landing township services 

 Rietspruit outfall sewer 

 Paulshof sewer reticulation 

 Country view water reticulation 

 

 

June 1990 – Mar. 1991  Civil Technician - HKS Consulting Engineers 

                                     

 Glaxo Pharmaceuticals – Internal roads 

 Zonkizizwe township services 

 

 

Jul. 1985 – May 1990  Pupil Technician/Draughtsman / Senior Draughtsman / Civil Technician 

- Eskom 

                                     

 Matimba power station – Turbine House Civils 



 

 
 
 
 

 

  

  

  

  

 
DETAILS OF EAP AND DECLARATION OF INTEREST 
 

 (For official use only) 

File Reference Number: 12/12/20/2321 

NEAS Reference Number: DEA/EIA/0000381/2011 

Date Received:  

 
Application for authorisation in terms of the National Environmental Management Act, 1998 (Act No. 107 of 
1998), as amended and the Environmental Impact Assessment Regulations, 2010 
 
 

PROJECT TITLE 

Proposed construction of a wind farm and Photo Voltaic (PV) Facility near Loeriesfontein, 
Northern Cape Province of South Africa 
 

Environmental Assessment 
Practitioner (EAP):1 

Faith Kalibbala 

Contact person: Faith Kalibbala 
Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 076 175 6698 
Telephone: 011 798 0600 Fax: 011 083 7272 
E-mail: faithk@sivest.co.za    
Professional affiliation(s) (if 
any) 

SACNASP  
IAIA 

 
 

Project Consultant: SiVEST  

Contact person: Kelly Tucker 

Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 083 652 4017 
Telephone: 
E-mail: 

011 798 0600 
kellyt@sivest.co.za  

Fax: 011 083 7272 

                                                 
 

mailto:faithk@sivest.co.za
mailto:kellyt@sivest.co.za


 
 

4.2 The Environmental Assessment Practitioner 
 

I,                                                                          , declare that – 
 
General declaration: 
 

 I act as the independent environmental practitioner in this application 

 I will perform the work relating to the application in an objective manner, even if this results in views and findings 
that are not favourable to the applicant 

 I declare that there are no circumstances that may compromise my objectivity in performing such work; 

 I have expertise in conducting environmental impact assessments, including knowledge of the Act, regulations 
and any guidelines that have relevance to the proposed activity; 

 I will comply with the Act, regulations and all other applicable legislation; 

 I will take into account, to the extent possible, the matters listed in regulation 8 of the regulations when preparing 
the application and any report relating to the application;  

  I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 I undertake to  disclose to the applicant and the competent authority all material information  in my possession 
that reasonably has or may have the potential of influencing - any decision to be taken with respect to the 
application by the competent authority; and -  the objectivity of any report, plan or document to be prepared by 
myself for submission to the competent authority; 

 I will ensure that information containing all relevant facts in respect of the application is distributed or made 
available to interested and affected parties and the public and that participation by interested and affected 
parties is facilitated in such a manner that all interested and affected parties will be provided with a reasonable 
opportunity to participate and to provide comments on documents that are produced to support the application; 

 I will ensure that the comments of all interested and affected parties are considered and recorded in reports that 
are submitted to the competent authority in respect of the application, provided that comments that are made by 
interested and affected parties in respect of a final report that will be submitted to the competent authority may 
be attached to the report without further amendment to the report; 

 I will keep a register of all interested and affected parties that participated in a public participation process;  and 

 I will provide the competent authority with access to all information at my disposal regarding the application, 
whether such information is favourable to the applicant or not 

 all the particulars furnished by me in this form are true and correct;  

 will perform all other obligations as expected from an environmental assessment practitioner in terms of the 
Regulations; and 

 I realise that a false declaration is an offence in terms of regulation 71 and is punishable in terms of section 24F 
of the Act.  

  

Faith Kalibbala 



 
Disclosure of Vested Interest (delete whichever is not applicable) 
 

 I do not have and will not have any vested interest (either business, financial, personal or other) in the proposed 
activity proceeding other than remuneration for work performed in terms of the Environmental Impact 
Assessment Regulations, 2010; 
 

 I have a vested interest in the proposed activity proceeding, such vested interest being:  
 
n/a___________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 

 
 

 
 
 
 

 
 

Signature of the environmental assessment practitioner: 
 
SiVEST (Pty) Ltd 

Name of company:  
 
29/09/2011 

Date: 
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 Faith Nandawula Kalibbala 
 
 

 
Present Appointment  Environmental Scientist 
 

Date of Birth  10 September 1979 
 

ID Number   7909101624182 
 

Nationality  Ugandan 
 

Education    (1997-1999, 2001) 
Uganda Certificate of Education 
Uganda Advanced Certificate of Education 
Matric Exemption 

 

Professional Qualifications  University of Witswatersrand Johannesburg (2002-2004) 
Bachelor of Science Degree  
Graduated: 19

th
 / April/ 2005 

 
     University of Witswatersrand Johannesburg (2005) 

Bachelor of Science Degree with honours - Ecology Environment 
and Conservation (Postgraduate Merit Award) - Graduated: 6

th
 

/April/2006.  
 

University of Witswatersrand Johannesburg (2006-2008) 
Master of Science (Weed biocontrol) 
Graduated: 25

th
 /November/2008 

 

Professional Training  Soil Classification and Wetland Delineation (Short course) presented 
by Terra Soil Science, Johannesburg, October 2009 
 
Section 21 (c) and (i) Water Uses (Water Use Licences), organised 
by DWA, October 2009. 

 

Professional Registrations  Member of the South African Council for Natural Scientific 
Professions – Ecological Science (Reg. No. 400220/11 – 
13

th
/July/2011) 

 
  Member of IAIAsa 
 

Field of Specialisation  Ecology Environment and Conservation, Tourism Impact 
Assessments 

 

Languages  English  
  
 
 

Synopsis  Faith joined SiVEST in her capacity as Environmental Planner based 
in the Johannesburg office. 

 
Faith is efficient in Microsoft office (Excel, Power point, Word, 
Outlook) and Internet, and is well skilled in communication, 
organization, and report writing. 

 
Faith is the recipient of an award for best student poster at the XII

th
 

International symposium on biological control of weeds held at La 
Grande Motte, France between 22

nd
 and 27

th
 of April 2007.  She has 

also attended various courses, workshops and symposiums of which 
are listed hereunder.  In addition, she is responsible for producing a 
publication on an article on anti-erosion in 2008. 
 
Since joining SiVEST in 2008, Faith has been involved in several 
projects involving assessment of flora and fauna (biodiversity), 
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Tourism as well as a few wetlands. Hence has gained substantial 
experience in these fields (especially Biodiversity and Tourism).  
 
Faith has also contributed to detailed EIA, BA and SEA reports for 
several projects as detailed below. She has also gained experience 
in Environmental Auditing. 

 
 
 

Professional History   
 

2008 – date    SiVEST Environmental Division: Environmental Planner (2008) 
     

Assisted in field surveys, desktop studies as well as report writing on the 
following projects: 

 

Biodiversity Assessments 
 Biodiversity Assessment for Delareyville, Kopela, Phahameng 132kV 

Distribution Power Line, North West Province 
 Biodiversity Assessment for the Mookgodi Integration 132kV 

Distribution Power Line, North West Province 
 Faunal assessment for 5 x 440kV Transmission Lines between 

Thyspunt (proposed nuclear power station site) and several 
substations in the Port Elizabeth area- ESKOM 

 Desktop biodiversity assessment for proposed Green House Lodge, 
Madikwe Game Reserve 

 Biodiversity Assessment for the City of Johannesburg Municipal 
area. 

 Biodiversity Assessment for a railway line and water pipeline for 
manganese mine-Kalagadi Manganese 

 Biodiversity assessment for the proposed township development 
near Middelburg, Mpumalanga Province 

 Biodiversity Impact Assessment for the proposed wind farm near 
Loeriesfontein, Northern Cape Province 

 

Tourism Assessments 
 Tourism Assessment for 5 x 400kV Transmission Lines between 

Thyspunt (proposed nuclear power station site) and several 
substations in the Port Elizabeth area- ESKOM 

 Tourism Assessment for a railway line and water pipeline for 
manganese mine-Kalagadi Manganese. 

 Tourism desktop assessment for the Fatal Flaw Analysis for CSP 
and PV plants, Northern Cape. 

 Tourism assessments for the CSP and PV plants in Kimberley, 
Northern Cape Province 

 Tourism assessments for the CSP and PV plants in Loeriesfontein, 
Northern Cape Province. 

 Tourism assessments for the CSP and PV plants in De Aar, 
Northern Cape Province 

 Tourism assessment for the proposed substation near Kombe with 
associated turn-in power lines and two new 88kV power lines-Ulundi 
to Emekwezini 

 Tourism Impact assessment for the proposed humansrus CSP 
Plant, Northern Cape Province 

 

Wetland Assessments 
 Klipspruit wetlands- Wetland assessment report 
 Assessment of wetland occurrence at Fairlands Extension 26, 

Proposed Mixed Use Development  
 Proposed New 22kV Eskom feeder cable for Fourways, 

Johannesburg 
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Environmental Impact Assessments and Environmental 

Management Plans  
 EIA summary and EMP for the AK6 diamond mine bankable 

feasibility study- Botswana. Including reviewing the Waste 
Management Plan. 

 Environmental Impact Assessment for Proposed Miwani Sugar Mill 
as part of a Bankable Feasibility Study, Kenya 

 Environmental Impact Assessment for the Delareyville –Kopela – 
Phahameng 132kv Distribution Power Line, North West. 

 Environmental Impact Assessment for the Mookgodi Integration 
132kV Distribution Power Line, North West Province. 

 Environmental Impact Assessment and Environmental Management 
Plan for a Railway line and water pipeline, Hotazel 

 Environmental Impact Assessment for proposed Thyspunt Eskom 
Transmission Power Lines, Port Elizabeth. 

 Zeus Mercury Environmental Management Plan 
 Monte casino- Environmental Management Plan. Including Auditing 
 Skukuza Kruger National Park conference- Environmental 

Management Plan 
 Skukuza airport commercialisation- Environmental Management 

Plan. 
 Morukulu lodge, Environmental Management Plan. 

 

Basic Assessments 
 Basic assessment report for Rand water G7 pipeline-  
 Basic assessment report for Rand water Lime plant 
 Morukulu lodge, Basic assessment and Environmental Management 

Plan 
 Lakeside heartland, Basic assessment report 

 

Strategic Environmental Assessments 
 Strategic Environmental Assessment for Marula Region of the 

Kruger National Park 
 Compilation of the 2008 City of Johannesburg State of Environment 

Report 
 Compilation of Fatal Flaw Analysis for power line routing for the 

Nelson Mandela Bay Metropolitan Municipality 
 Compilation of Fatal Flaw Analysis for CSP and PV plants, Northern 

Cape. 
 

Environmental Audits 
 Construction phase of the Gautrain River Crossings Audit  
 Rangeview Water Reservoir and pipeline, Mogale City 
 New market auditing 
 Monte casino- Environmental Management Plan. Including Auditing 

 
 

2007    Teaching (October, 2007) 
 
Completed Locum at the Midrand graduate institute. Taught theory and 
practical topics in plant and animal diversity to first year students 

 

2005 – 2007    Teaching Assistant  
 
School of Animal Plant and Environmental Sciences (AP&ES)  
University of the Witwatersrand 
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VACATION EMPLOYMENT: 
 

Nov/2003 – Jan/2004  Sales promotion 
Student wise: Sales promotions for Nike factory and Shell Petroleum 
Company. 

 

2005-2007 Event Involvement 
 

Yebo Gogga: Annual arthropod and plant exhibition hosted by the School of 
Animal Plant and Environmental Sciences, University of the Witwatersrand. 

 
 
 

CONGRESS ATTENDED (2005) 
 The 15

th
 Congress of the Entomological Society of Southern Africa held at Rhodes University: 10-13

th
 

July 2005 
 

ACADEMY ATTENDED (2006) 
 The biodiversity conservation academy at De Hoop Environmental Education Center: 16-20

th
 January 

2006 
 

WEEDS WORKSHOPS ATTENDED (2005 -2007) 
 The 33

rd
 annual Weeds Biological Control Workshop held at Rhodes University between 14

th
 and 15

th
 of 

July 2005.  

- Presented honours research project titled: Efficacy of the seed feeding bruchid beetle Sulcobruchus 
subsuturalis in the biological control of Caesalpinia decapetala an invasive weed in South Africa 

 The 34
th

 Annual Weeds Biological Control Workshop held at Klein-Kariba between 22
 
and 26

th
 of May 

2006. 
 The 35

th
 Annual Weeds Biological Control Workshop held at ATKV Natalia Resort between 3

rd 
and 8

th
 of 

June 2007.  

- Presented MSc research project titled:  Efficacy of the seed feeding bruchid beetle Sulcobruchus 
subsuturalis in the biological control of Caesalpinia decapetala an invasive weed in South Africa.  

- Chaired a session titled: unintentionally established agents 
 

INTERNATIONAL BIOCONTROL SYMPOSIUM ATTENDED (2007) 
 XII

th
 International symposium on biological control of weeds held at La Grande Motte, France between 

22
nd

 and 27
th

 of April 2007.  

- Presented MSc research project titled: Efficacy of the seed feeding bruchid beetle Sulcobruchus 
subsuturalis in the biological control of Caesalpinia decapetala an invasive weed in South Africa. 

 

AWARD (2007) 

 BEST STUDENT POSTER at the XII
th

 International symposium on biological control of weeds held at La 
Grande Motte, France between 22

nd
 and 27

th
 of April 2007. 

 

INTERNATIONAL CONGRESS ATTENDED (2008) 
 XXIII

th 
International Congress of Entomology held at the International Convention Centre, Durban, South 

Africa between 6
th

 and 12
th

 July 2008. 

 - Presented research project titled: Post release evaluation of the seed feeding bruchid beetle 
Sulcobruchus subsuturalis in the biological control of Caesalpinia decapetala an invasive weed in South 
Africa. 

 

PUBLICATION (2008) 
 Grab, S. and Kalibbala, F., 2008: ‘Anti erosion’ logs across paths in Southern uKhahlamba-Drakensberg 

Transfrontier Park, South Africa: Cure or curse? Catena 73 134 -145. 
 



 
 

 
 
 
 

 
  
  
  

 
DETAILS OF EAP AND DECLARATION OF INTEREST 
 

(For official use only) 
File Reference Number: 12/12/20/2321 
NEAS Reference Number: DEAT/EIA/0000381/2011 
Date Received:  
 
Application for authorisation in terms of the National Environmental Management Act, 1998 (Act No. 107 of 
1998), as amended and the Environmental Impact Assessment Regulations, 2010 
 
 
PROJECT TITLE 
Proposed construction of a wind farm and Photo Voltaic (PV) Plant near Loeriesfontein, 
Northern Cape Province of South Africa 
 
Environmental Assessment 
Practitioner (EAP):1 

Liesl Koch 

Contact person: Liesl Koch 
Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 083 687 6543 
Telephone: 011 798 0600 Fax: 011 803 7272 
E-mail: lieslk@sivest.co.za    
Professional affiliation(s) (if 
any) 

SACNASP 

 
 
Project Consultant: SiVEST  
Contact person: Kelly Tucker 
Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 083 652 4017 
Telephone: 
E-mail: 

011 798 0600 
kellyt@sivest.co.za  

Fax: 011 083 7272 

                                                 
 



 
 

4.2 The Environmental Assessment Practitioner 
 

I,                                                                          , declare that – 
 
General declaration: 
 
• I act as the independent environmental practitioner in this application 
• I will perform the work relating to the application in an objective manner, even if this results in views and findings 

that are not favourable to the applicant 
• I declare that there are no circumstances that may compromise my objectivity in performing such work; 
• I have expertise in conducting environmental impact assessments, including knowledge of the Act, regulations 

and any guidelines that have relevance to the proposed activity; 
• I will comply with the Act, regulations and all other applicable legislation; 
• I will take into account, to the extent possible, the matters listed in regulation 8 of the regulations when preparing 

the application and any report relating to the application;  
•  I have no, and will not engage in, conflicting interests in the undertaking of the activity; 
• I undertake to  disclose to the applicant and the competent authority all material information  in my possession 

that reasonably has or may have the potential of influencing - any decision to be taken with respect to the 
application by the competent authority; and -  the objectivity of any report, plan or document to be prepared by 
myself for submission to the competent authority; 

• I will ensure that information containing all relevant facts in respect of the application is distributed or made 
available to interested and affected parties and the public and that participation by interested and affected 
parties is facilitated in such a manner that all interested and affected parties will be provided with a reasonable 
opportunity to participate and to provide comments on documents that are produced to support the application; 

• I will ensure that the comments of all interested and affected parties are considered and recorded in reports that 
are submitted to the competent authority in respect of the application, provided that comments that are made by 
interested and affected parties in respect of a final report that will be submitted to the competent authority may 
be attached to the report without further amendment to the report; 

• I will keep a register of all interested and affected parties that participated in a public participation process;  and 
• I will provide the competent authority with access to all information at my disposal regarding the application, 

whether such information is favourable to the applicant or not 
• all the particulars furnished by me in this form are true and correct;  
• will perform all other obligations as expected from an environmental assessment practitioner in terms of the 

Regulations; and 
• I realise that a false declaration is an offence in terms of regulation 71 and is punishable in terms of section 24F 

of the Act.  
  

Liesl Koch 



 
Disclosure of Vested Interest (delete whichever is not applicable) 
 
• I do not have and will not have any vested interest (either business, financial, personal or other) in the proposed 

activity proceeding other than remuneration for work performed in terms of the Environmental Impact 
Assessment Regulations, 2010; 
 

• I have a vested interest in the proposed activity proceeding, such vested interest being:  
 
n/a___________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 

 
 

 
 
 

 
 

Signature of the environmental assessment practitioner: 
 
SiVEST (Pty) Ltd 
Name of company:  
 
29/09/2011 
Date: 
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Liesl Koch 
 

Present Appointment Senior Environmental Scientist: 
         
Nationality   South African  
 
ID Number   8002250080080 
 
Date of Birth 25 February 1980 
 
Education   Matriculation (Hoërskool Midrand High School in  
    Midrand, South Africa (1997), Distinctions in Biology and Afrikaans. 
 
Professional Qualifications MSc in African Mammalogy (University of Pretoria RSA 2002-2004) 
    Coursework: Mammal reproduction systems, Conservation ecology,  
    Mammal Ecology, Conservation in practice. 
    Masters Paper: Vertical Stratification of African Browsers. 
 

BSc Honours in Biodiversity and Conservation (Rand Afrikaans 
University, Johannesburg, RSA 2001) 
Coursework: Ecoparisitology, Plant Taxonomy, Population genetics, 
Molecular biology (botany), Laboratory / field techniques, EIA studies, 
Animal Taxonomy 
Honours Research Paper: The evolution of side winding 
 

 BSc Degree in Biological Sciences majoring in Botany and Zoology 
(Rand Afrikaans University, Johannesburg, RSA 1999-2000) 

  
 Beginners Grass Identification Course presented by Frits van 

Oudtshoorn of Bushveld Eco Services – January 2009 
  
 Advanced Grass Identification Course presented by Frits van 

Oudtshoorn of Bushveld Eco Services – February 2010 
 
 Short Course Soil Classification and Wetland Delineation presented by 

Johan van der Waals (Terra Soil Science) and Cornie van Huysteen 
(University of the Free State) 

 
 Wild Flower Identification Course – presented by Andrew Hankey on 

behalf of Frits van Oudtshoorn of Bushveld Eco Services – November 
2009 

 
Professional Registrations Member of the South African Council for Natural Scientific Professions – 

Ecological Science (Reg.No. 400224/06 - 5/9/2006) 
IAIA Member – International Association for Impact Assessment 

  
Field of Specialisation  Biodiversity (Zoology and Botany), Environmental Management 
      
Languages   English, Afrikaans 
 
 
Synopsis Liesl joined SiVEST in 2004 and is based in the Johannesburg office in 

the capacity of a Senior Environmental Scientist.  
  
 Liesl has a comprehensive knowledge of the fauna and flora of South 

Africa. She has been involved in several projects to which these skills 
have been applied. Liesl fills the role of a project leader and has led 
several large EIA’s in addition to being an integral team player on 
several other EIA’s being conducted by the company.  Projects include 
full Environmental Impact Assessments as well as Basic Assessments. 
Liesl has also been involved in teams on large projects such strategic 
environmental studies and large scale EIA studies. Liesl has gained 
substantial experience in Environmental Auditing and biodiversity 
assessments and has conducted several of these studies.  
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Liesl Koch 
 

 
 Through her time at SiVEST Liesl has acquired the following skills: 

 Biodiversity Assessments 

 Environmental Impact Assessment  

 Environmental Management Plans and auditing 

 Alien invasive identification and control measures  

 Grass Identification  

 Tree Identification  

 Project Management (MS Project) 

 Strategic Environmental Planning 

 Environmental Compliance Monitoring 

 Pre Acquisition auditing 

 Environmental Training 

 Rehabilitation  
  
Professional History 
 
 
Sep 2004 – to date SiVEST Environmental Division: Senior Environmental Scientist  
 
 Project involvement:  
 

Liesl is a project manager, managing the finances, and technical content 
of a number of projects and a project assistant on several others. 
 
BIODIVERSITY ASSESSMENTS 

 Baseline floral assessment - Nedbank Bike trail Exemption 
Application  

 Scoping level Vegetation Assessment - Ngala Lodge Detailed 
Scoping Report and EMP for CC Africa 

 Scoping level Vegetation Assessment – residential development, 
Krugersdorp 

 Scoping level Vegetation Assessment – various Sasol filling stations 

 Scoping level Vegetation Assessment and advisory role during EIA– 
Petronet Pipeline, Gauteng 

 Ecological Assessment  - Rand Water Reservoir, Weltevreden Park 

 Biodiversity Input into Gert Sibande SDF 

 Vegetation assessment for Clarens SEA and SDF 

 Scoping level Vegetation Assessment – Eskom Malelane Substation 

 Biodiversity Screening for Proposed Casino, Steelpoort 

 Vegetation assessment for Thaba Thala Wetland Assessment 

 Floral and Faunal assessments for New Multi Products Pipeline, 
Transnet Pipelines (in collaboration with other specialists) 

 Biodiversity assessment for City of Johannesburg Municipal area 

 Desk top biodiversity assessment for proposed conference centre, 
Skukuza 

 Delineation of sensitive areas for Rand Water Pipeline, 
Hartebeespoort 

 Biodiversity assessment for the City of Johannesburg Municipal area. 
(in collaboration with other specialsits) 

 Biodiversity input into the City of Johannesburg State of the 
Environment Report. 

 Rehabilitation plan for copper mine, Democratic Republic of Congo 

 Desk top biodiversity assessment for proposed Green House Lodge, 
Madikwe Game Reserve 

 Faunal Impact Assessment for the proposed Thypsunt Eskom 
Transmission Power Lines. 

 Biodiversity Assessment for Eskom Transmission Cable 
Replacement, Gauteng. 

 Biodiversity Assessment for Delareyville – Kopela – Phahameng 
132kV Eskom Distribution Power Line, North West Province 
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Liesl Koch 
 

 Biodiversity Assessment for the Mookodi Integration 132kV Eskom 
Distribution Power Line, North West Province – in progress 

 Biodiversity Scan for the proposed development of new Makro in 
Magaliessig, Gauteng 

 Biodiversity Assessments for three solar power plants in the Northern 
Cape including avifaunal assessments.  

 Biodiversity aspects of Constraints Analysis for four potential wind 
farm sites. 

 
BASIC ASSESSMENTS, ENVIRONMENTAL IMPACT 
ASSESSMENTS, ENVIRONMENTAL MANAGEMENT PLANS AND 
STRATEGIC ENVIRONMENTAL ASSESSMENTS 
 
Commercial 

 Ngala Lodge Detailed Scoping Report and EMP for CC Africa 

 Assistance with Sasol PO Plant Scoping report 

 Environmental Management Plan and Ecolink Report for East End 
Development at Montecasino Johannesburg for Tsogo Sun 

 Environmental Impact Assessment, Eskom Malelane Substation, 
Malelane 

 Environmental Impact Assessment, Newmarket Retail development, 
Alberton 

 Basic Assessment report for decommissioning of Starch Mill, 
Meyerton  

 Basic Assessment Report for expansion of African Starch Mill, 
Klipriver, Meyerton 

 Input into Zeus- Mercury Final Environmental Management Plan 

 Environmental Impact Assessment for proposed conference centre, 
Skukuza, Kruger National Park 

 Basic Assessment for the proposed development of a lodge in the 
Madikwe Game Reserve 

 Environmental input into Bankable Feasibility Study for Uranium Mine 

 Environmental Summary and Environmental Management Plan for 
the AK06 Bankable Feasibility Study  

 Environmental Impact Assessment for Proposed Miwani Sugar Mill 
as part of a Bankable Feasibility Study, Kenya 
 

Housing  

 Krugersdorp Residential Scoping report and EMP 

 Scoping Report for the Gateway Precinct, Soweto for Joburg 
Property Company 

 Letamo Estate (Cradle of Humankind) Environmental Management 
Plan revision 

 Proposed Westlake Mixed Use Development Environmental Impact 
Assessment (Scoping Phase) 

 
Petrol Filling Stations 

 Assistance and Compilation of several Sasol Filling Station Scoping 
Reports (ECA) 

 
Infrastructure 

 Assistance and Compilation of EIA for New Multi-Products Pipeline, 
Petronet SA 

 Rand Water pipeline extension Basic Assessment, Weltevreden Park 

 Basic Assessment for the replacement of G7 Rand Water Pipeline 
Ekurhuleni 

 Basic Assessment for realignment of Valley Road, Modderfontein – 
Heartland Properties 

 Basic Assessment for the replacement of the L5 Rand Water 
pipeline, Brakpan. 

 Basic Assessment for decommissioning of the Rand Water Lime 
Plant, Vereeniging. 
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 Scoping Report and EMP for Rand Water Reservoir, Weltevreden 
Park, Johannesburg 

 Compilation of rehabilitation plan for copper mine  

 Environmental Impact Assessment for Railway line and water 
pipeline, Hotazel 

 Assistance with Environmental Impact Assessment for proposed 
Thyspunt Eskom Transmission Power Lines, Port Elizabeth 

 Environmental Impact Assessment for development of Sasol 
Synfuels Clean Fuels programme (project scrapped by client during 
Scoping) 

 Basic Assessments for upgrade of Cape Nature Infrastructure at 3 
nature reserves, Western Cape – in progress 

 Environmental Impact Assessment for the Delareyville –Kopela – 
Phahameng 132kv Eskom Distribution Power Line, North West. 

 Assistance with Environmental Impact Assessment for the Mookgodi 
Integration 132kV Distribution Power Line, North West Province 

 Three Environmental Impact Assessments for three Solar Power 
Plants in the Northern Cape.  

 Environmental Impact Assessments for three Wind Farm 
developments in the Northern Cape – in progress 

 Environmental Impact Assessment for the proposed Miwani Sugar 
Mill in Kenya 

 
STRATEGIC ENVIRONMENTAL PROJECTS 

 

 Strategic Environmental Assessment for Marula Region of the Kruger 
National Park 

 Compilation of the review of the Mogale City Local Municipality 
Environmental Management Framework  

 Compilation of the 2008 City of Johannesburg State of Environment 
Report 

 Compilation of the Biodiversity Report for the City of Johannesburg in 
2009. 

 Compilation of Fatal Flaw Analysis for power line routing for the 
Nelson Mandela Bay Metropolitan Municipality 

 Compilation of Fatal Flaw Analysis for site selection of CSP and PV 
plants, Northern Cape. 

 Assistance with West Rand State of the Environment Report 

 Gert Sibande SDF 
 

 
 ENVIRONMENTAL AUDITING 

Environmental auditing includes training of staff where required 

 Environmental Auditing of East End Development at Montecasino for 
Tsogo Sun 

 Marataba Lodge Environmental Auditing for Hunter Hotels  

 Riverside Boulevard Environmental Auditing for Red Tape 
Investments 

 Greenstone Hill residential construction audit 

 Construction of Whites Avoca Luxury Lodge – Timbavati Private 
Game Reserve 

 Construction if Luxury House – Sabi Sands Game Reserve 

 Construction of Rand Water 100ML reservoir, Weltevreden Park 

 Rangeview Water Reservoir and pipeline– Mogale City  

 Construction of Gautrain on heartland Properties, Johannesburg 

 Rand Water pipeline, Hartebeespoort 

 Redevelopment of Newmarket racecourse 

 Installation of civil services for residential development by Sable 
Homes, Pretoria 

 Construction of the Modderfontiein Frontage Road, Heartland 
Properties 
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Liesl Koch 
 

 Assistance with New Multi Products Pipeline wetland / River crossing 
monitoring 

 Construction of the Pivot (extension of existing Montecasino)  

 Construction of the Skukuza Conference Centre, KNP 

 Renovation of Morukuru Farmhouse, Madikwe Game Reserve 

 Decommissioning of Zuikerbosch Lime Plant, Vereeniging  

 Rehabilitation of Mushroom Farm Park 

 Installation of Bulk Services, Curro School, Hazeldean 

 Construction of Installation of Bulk Services, Curro School 
 

DUE DILIGENCE 

 Due Diligence assessment for proposed SABMiller site in Knysna 

 Due Diligence assessment for proposed SABMiller site in Mafikeng  

 Due Diligence assessment for proposed SAB Miller site in Mkuze 
 

ENVIRONMENTAL EDUCATION 

 Presentation of EIA course for UNISA B TECH students (annual 
event) 

 
ENVIRONMENTAL MANAGEMENT SYSTEM 

 Compilation of Phase of the Environmental Management System for 
the Montecasino precinct. 

 
AMENDMENT APPLICATIONS 
 

 Amendment application for working times, Modderfontein Frontage 
Road 

 Amendment application for route realignment, Rangeview Reservoir, 
Mogale City 

 Amendment Application for route realignment, New Multi Products 
Pipeline, Gauteng 

 
S24G RECTIFICATION APPLICATIONS 

 S24G Rectification application of Gayatri Paper Mill (Pty) Ltd 
 
WATER USE LICENSES 

 WULA for Morukuru Lodge, Madikwe Game Reserve 

 WULA consultation for Solar Water Use Licenses 
 
EXEMPTION APPLICATIONS 

  
 Commercial 

 Montecasino Exemption Application for Tsogo Sun 

 Nedbank Bike trail Exemption Application  

 Forum Homini Lodge Exemption Application 
 

Water Supply 

 Exemption Application for Johannesburg Water pipeline, Olivedale 
 

Housing  

 Exemption Application and EMP for Residential Development in 
Krugersdorp, Johannesburg. 

 
 

Feb 2004 –July 2004: Memar Television, Johannesburg. : Biology subject specialist  
Production of educational biology videos for Ethiopian school children. 
This entailed the proofing of content for videos and sourcing educational 
material for the making of videos. 

 
Dec 2000 – Feb 2004 University of Pretoria : Various Tutoring positions as well as other 

institutions while studies were undertaken 
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1. Family name:  Kritzinger  

2. First names:  Anna Sophia  

3. Date of birth:  17 March 1964  

4. Nationality:  South African  

5. Education:  

Institution  
[ Date ] 

Degree(s) or Diploma(s) obtained: 

University of Stellenbosch, South Africa (1990-1992) M.Admin (Economics) 

University of Pretoria, South Africa (1982-1985) B.Admin (Hons) (Economics) 

 

7. Language skills:  Indicate competence on a scale of 1 to 5 (1 - excellent; 5 - basic) 

Language Reading Speaking Writing 

English 1 1 1 

Afrikaans 1 1 1 

Dutch 2 3 3 

German 3 3 4 

French 4 4 4 

8. Membership of professional bodies: - 

9. Other skills:  (e.g. Computer literacy, etc.)  Computer literacy –MS Office, Accredited training  

                                                                                Assessor, Social Accounting Matrix (SAM) skills 

10.  Publications:  

Kritzinger, A. S. 2011.Towards a Conceptual Framework for LED Strategies. Skills @ Work, 

Volume 4: 67- 79. 

11. Present position:  Freelance – associate of South African management consultancy 

12. Years with the firm: 14 
 
13.     Areas of specialisation 

 Skills development 

 Economic databases & economic reviews 

 Applied economics (Macro economic and social impact analysis; Economic cost benefit 

analysis, social incidence analysis, scenario planning ) 

 Local social and economic development strategies 

 Industry and market analysis 

 Consulting experience in Sub-Saharan Africa 

 

14.    Professional experience: 

Date from - 

Date to  

Company 

 (position) 

Description of activities  

(country; year of assignment) 

1998 - current Futurelead 
Management 
Consulting (associate) 

Examples of assignments include: 
Socio-economic profiling, community facilitation and socio 
economic development: 

 Designed and implemented a training project for capacity 
training in sustainable local economic development (including 
the “green economy”) monitoring for district municipalities 
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Date from - 

Date to  

Company 

 (position) 

Description of activities  

(country; year of assignment) 

throughout South Africa. The project was developed in 
collaboration with Inwent and the Development Bank of 
Southern Africa (South Africa; 2008 – current). The project 
has been developed further as one of the courses that forms 
part of the University of Johannesburg’s Centre of Local 
Economic Development degree programme;  

 Managed a team in conducting a business survey and Local 
Economic Development action plan for the eastern parts of 
Cape Town, including township areas such as Mfuleni and 
parts of Macasser. The project included extensive 
consultation sessions with community organisations (South 
Africa; 2007); 

 Compiled various socio economic development profiles for 
various South African local authorities including profiles for 
George municipality; Drakenstein municipality, the Overberg 
region and Oudtshoorn municipality that were used to inform 
the Local Development for the towns and district. The profiles 
and identification of relevant projects involved community 
facilitation work (South Africa;1998-current);  

 Conducted research on relevant projects and training 
programs for ex-offenders as part for their re-integration into 
the economic system (South Africa, 2004).  

 Developed a socio economic database for the Cape 
Metropolitan Area. The study was updated to an extensive 
economic analysis of the city and some indicators were 
extended to include all the different regions of the Western 
Cape (South Africa;1998, 2001);  

 Evaluated local economic development projects in the 
Western and Eastern Cape. These studies involved the 
evaluation of existing economic development projects and the 
identification of LED projects that the NGO-client could 
potentially get involved in (South Africa, 2002); 

Industry profiles and market analysis: 

 Compiled an “invest in Cape Town report” for Wesgro (2011) 

 Conducted research and compiled the synthesis report for 
geothermal potential in the African rift valley (2011)  

 Conducted various research reports on global sectors e.g. the 
global oil and gas industry and ship building and repairs 
(Global, Africa, South Africa; 2003-current); 

 Managed a sector survey and profile for the Cape Town Boat 
building industry (South Africa, 2008);  

 Compiled an industry profile for the City of Johannesburg.  
The study involved a survey of numerous companies and 
informed the city about the relative importance of the sector 
for the City of Johannesburg on the hand of various 
development criteria (South Africa; 2003). 

Socio economic impact analyses: 

 Measured the impact of the global financial crisis on the 
mining industry of 8 SADC countries including South Africa 
(SADC countries; 2009);  

 Conducted an analysis of the economic contribution of state 
owned enterprises to the Namibian economy (Namibia; 1999 
and 2009). 

 Conducted a socio economic impact analysis for the 
development of an Africa centre and sustainable housing 
development project in the Western Cape (South Africa; 
2007); 

 (Namibia, South Africa, Botswana; 2005- ); 

 Part of an economic evaluation team for proposed public 
infrastructure projects in the Western Cape (South Africa; 
(2005); 

 Conducted the economic evaluation of an infrastructure 
project in the Mosselbay area (South Africa;2001); 
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Date from - 

Date to  

Company 

 (position) 

Description of activities  

(country; year of assignment) 

 Led various macro-economic impact analysis covering the 
wine, fish and ship repairs industries. 

Economic cost benefit analysis:  

 Conducted an economic cost benefit analysis for an 
agricultural irrigation project in the Pandamatenga area 
(Botswana, 2010); 

 Managed a situational analysis and done a market analysis as 
well as economic cost benefit analysis for Botswana Export 
Development Agency with Deloitte SA to investigate the 
feasibility of a tertiary education hub to diversify the Botswana 
economy (Botswana; 2009). 

Other macro economic modeling: 

 Conducted research to establish the economic contribution of 
agricultural research in South Africa to assist the motivation of 
increased public grants to the main agricultural research body 
(South Africa; 2011) 

 Conducted a comparative social impact analysis between fuel 
levies and motor vehicle licence fees for the Western Cape 
(South Africa; 2007 updated in 2011); 

 Developed an economic forecast model for the City of Cape 
Town (South Africa;2005 updated in 2011);  

 Conducted a cluster study in selected industrial areas of 
Blaauwberg, Cape Town (South Africa; 1999). 

 
References:  

 Professor Francis Wilson (retired -University of Cape Town) 
(Western Cape Strategic Infrastructure evaluation team) tel: 
+27 (0) 21 650 5244; Francis.Wilson@uct.ac.za  

 David Viljoen (Development Bank of Southern Africa) tel: +27 
(0) 11 313 3043/3303 ; DavidV@dbsa.org 

 Annie Snyman, Deloitte Consulting South Africa Pty Ltd, + 27 
(0) 11 806 5403;: +27 (0) 82 577 6650; 
ansnyman@deloitte.co.za 

 Herman Marais (Strategy Partners Agricultural Venture 
Capital Fund) +27 83 377 6234; hermanm@agrivie.com;  

 Carol Wright (City of Cape Town) tel: +27 (0)21 400 2066; 
Carol.Wright@capetown.gov.za 

1989 -1994 University of 
Stellenbosch (lecturer) 

Tasks included: 

 Lecturing first to third year 

 Marking of papers and assignments 

 Leading tutorial classes  
 
References: 

 Professor Phillip Black (University of Stellenbosch) tel: +27 
(021) 808-2478; pablack@sun.ac.za 

1987-1988 
 
 
 
 

 

Development Bank of 
Southern Africa 
(Researcher) 

Tasks included: 

 Profiling of selected development areas in South Africa 

 Analyses and database development pertaining to key 
economic indicators. 

 
References:  

 David Viljoen (Development Bank of Southern Africa) tel: +27 
(0) 11 313 3043/3303 ; DavidV@dbsa.org 

 
 
15.  Other 
Working as a freelance consultant I have developed a strong network with organizations in South Africa 
– including my involvement as associate of a management consulting firm also involved in the field of 
economic development as well as an extensive network of development and economic consulting 
groups such as the Development Bank of Southern Africa, the economic and financial firm Global 
Insight, Conningarth Economists and Deloitte (Namibia, South Africa and Botswana).   

mailto:Francis.Wilson@uct.ac.za
mailto:DavidV@dbsa.org
mailto:ansnyman@deloitte.co.za
mailto:hermanm@agrivie.com
mailto:Carol.Wright@capetown.gov.za
mailto:pablack@sun.ac.za
mailto:DavidV@dbsa.org


M0909 
 CURRICULUM VITAE 
 Merchandt Le Maitre 
 
Present Appointment  Civil Engineering Technician 
   
Date of Birth  25 September 1982    
 
ID Number   8209255037086 
 
Nationality  South African 
 
Education  University of Johannesburg 
 
Professional Qualifications  National Diploma: Civil Engineering 
 
Professional Memberships   Engineering Council of South African,  
  South African Institution of Civil Engineers 
   
Field of Specialisation  Township Services, Hydrology, Road Geometrics,  
  Bulk Water Supply, Bulk Sanitation, Railway Engineering 
 
Languages  English, Afrikaans 
  
 
 
Synopsis  Merchandt joined SiVEST as a student Civil Engineering Technician 

in 2004 to which he received a company bursary to complete his 
studies and join the company permanently thereafter. 

    Since joining permanently he has been actively involved in numerous 
township projects and associated infrastructure. These include: 

 
 

• Experience gained in Roads & Stormwater 
o Design of Provincial Road Intersections 
o Design of Residential & Industrial services 
o Draughting and compiling of Attenuation Reports 
o Floodline determination & stormwater assessments 

 
• Experience gained in Water & Sanitation 

o Bulk water supply lines 
o Design of Water pump stations 
o Design in Sanitation networks including Outfall 

sewers 
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 CURRICULUM VITAE 
 Merchandt Le Maitre 
 
Professional History        
 
May 2004 – to date  SiVEST – Civil Engineering Technician 
    

Projects involved in include: 
• Forum Homini – Draughting of Dam Spillway & sewer reticulation 
• Longmeadow Extension 7, 8, 9, 10, 11, 12 – Township services and 

design of earth retaining wall 
• Bushwillow Estate – Daughting of Township Services 
• Greenstone Hill – Draughting of Township Services 
• Lakeside Erf 181 – Design and supervision of Township Services 

including Attenuation facilities. 
• Beverley Extension 64 – Draughting of K54 Intersection and the 

draughting of the Township Services. 
• Irene Farm Villages – Design of Township Services 
• Irene Mall Township – Design of Township Services and Stormwater 

 Management 
• Mitsubishi McCarthy Midrand – Design and compilation of 

Stormwater Management report. 
• Longmeadow Extension 10 Pick & Pay – Design and compilation of 

Stormwater Management report. 
• Erf 4173 Peter Place – Floodline Determination 
• Tijger Valley Extension 9 & 10 – Design and supervision of Township 

services and dam. Including Floodline determination. 
• Kungwini Bulk Water – Draughting and supervision of a Steel Bulk 

Water Supply Pipe. 
• Mooikloof Booster Station – Design and supervision of a water 

booster pump facility. 
• Chartwell Floodline – Floodline Determination 
• PTN 2 of 148 Athol – Compiling and analysis Stormwater 

Assessment 
• Hyde Close Floodline – Floodline Determination 
• Brikor – Design of New Intersection 
• Mooibosch Development – Compiling of Services reports and 

Floodline Determination. 
• Erf 4173 Peter Place – Floodline Determination 
• Hazeldean Extension 39 – Design and supervision of Township 

Services 
• PTN 35 Houtkoppen – Floodline Determination 
• Hazeldean Retirement – Design of Township Services 
• Erf 90 Douglasdale – Floodline Determination 
• Kungwini Collector Sewer – Design of Collector Sewer 
• Maroeladal Extension 9 – Design and compilation of Services Report 
• Hazeldean Oukraal – Design of Township Services 
• Lot 204 Edenburg – Floodline Determination 
• Hazeldean Business Park – Design and compilation of Services 

Reports 
• Erf 181 Derdepoort – Design and compilation of Services Reports 

and preliminary design of Provincial Intersection 
• Erf 92 Edenburg – Floodline Determination and deign and 

compilation of the Services reports. 
• New Zealand Embassy – Design of Intersection 
• Longmeadow Extension 12 Stormwater – Design of Stormwater 

Reticulation. 
• Isago @ N12 – Floodline Determination 
• Innoland – Floodline Determination 
• Project Springbok – Design of Services and Railway Siding 
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 Merchandt Le Maitre 
 

 
Jan 2004 – April 2004  Con Roux Zambia - Junior Foreman 
     

• Kansanshi Copper Mine, Zambia 
 
Dec 2002 – Dec 2003  Neda Engineering - Vacation Work 
    

• Final QC for Sasol Secunda drawing tracing 
• NDT testing – MMC Nelspruit, Global Forest Products Sabie 
• Boiler inspections and preliminary design – MMC Nelspruit, Global    

        Forest Products, TSB Malelane 



 

 
 
 
 

  

  

  

  

  

 
DETAILS OF EAP AND DECLARATION OF INTEREST 
 

 (For official use only) 

File Reference Number: 12/12/20/2321 

NEAS Reference Number: DEAT/EIA/0000381/2011 

Date Received:  

 
Application for authorisation in terms of the National Environmental Management Act, 1998 (Act No. 107 of 
1998), as amended and the Environmental Impact Assessment Regulations, 2010 
 
 

PROJECT TITLE 

Proposed construction of a wind farm and Photo Voltaic (PV) Plant near Loeriesfontein, 
Northern Cape Province of South Africa 
 

Environmental Assessment 
Practitioner (EAP):1 

Werner Marais 

Contact person: Werner Marais 
Postal address: P.O. Box 6892, Weltevredenpark, Roodepoort, Gauteng 
Postal code: 1715 Cell: 078 190 3316 
Telephone: na Fax: na 
E-mail: werner@animalia-consult.co.za   
Professional affiliation(s) (if 
any) 

Pr.Sci.Nat. (Zoological Science) 

 

Project Consultant: SiVEST  

Contact person: Kelly Tucker 

Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 083 652 4017 
Telephone: 
E-mail: 

011 798 0600 
kellyt@sivest.co.za  

Fax: 011 083 7272 

 

                                                 
 

mailto:kellyt@sivest.co.za


 

4.2 The Environmental Assessment Practitioner 
 

I,                                                                          , declare that – 
 
General declaration: 
 

 I act as the independent environmental practitioner in this application 

 I will perform the work relating to the application in an objective manner, even if this results in views and findings 
that are not favourable to the applicant 

 I declare that there are no circumstances that may compromise my objectivity in performing such work; 

 I have expertise in conducting environmental impact assessments, including knowledge of the Act, regulations 
and any guidelines that have relevance to the proposed activity; 

 I will comply with the Act, regulations and all other applicable legislation; 

 I will take into account, to the extent possible, the matters listed in regulation 8 of the regulations when preparing 
the application and any report relating to the application;  

  I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 I undertake to  disclose to the applicant and the competent authority all material information  in my possession 
that reasonably has or may have the potential of influencing - any decision to be taken with respect to the 
application by the competent authority; and -  the objectivity of any report, plan or document to be prepared by 
myself for submission to the competent authority; 

 I will ensure that information containing all relevant facts in respect of the application is distributed or made 
available to interested and affected parties and the public and that participation by interested and affected 
parties is facilitated in such a manner that all interested and affected parties will be provided with a reasonable 
opportunity to participate and to provide comments on documents that are produced to support the application; 

 I will ensure that the comments of all interested and affected parties are considered and recorded in reports that 
are submitted to the competent authority in respect of the application, provided that comments that are made by 
interested and affected parties in respect of a final report that will be submitted to the competent authority may 
be attached to the report without further amendment to the report; 

 I will keep a register of all interested and affected parties that participated in a public participation process;  and 

 I will provide the competent authority with access to all information at my disposal regarding the application, 
whether such information is favourable to the applicant or not 

 all the particulars furnished by me in this form are true and correct;  

 will perform all other obligations as expected from an environmental assessment practitioner in terms of the 
Regulations; and 

 I realise that a false declaration is an offence in terms of regulation 71 and is punishable in terms of section 24F 
of the Act.  

  
  

Werner Marais 



Disclosure of Vested Interest (delete whichever is not applicable) 
 

 I do not have any vested interest (either business, financial, personal or other) in the proposed activity 
proceeding other than remuneration for work performed in terms of the Environmental Impact Assessment 
Regulations, 2010; 
 

 
 

 
 
 
 
 

 
 

Signature of the environmental assessment practitioner: 
 
Animalia Zoological and Ecological Consultation CC 

Name of company:  
 
 27/09/2011 

Date: 
 
 

 



 
1 

P.O. Box 6892 
Weltevredenpark  
1715 
 

Phone 078 190 3316 

werner@animalia-consult.co.za 
ID 8402275018083 
 

Werner C. Marais 

Summary of 
qualifications 

Late 2009                                                   University of Johannesburg  

Started PhD (Biodiversity and Conservation) – Still in progress 

 

2008                                                          University of Johannesburg  

MSc (Biodiversity and Conservation)  

 

2006                                 University of Johannesburg  

Hons (Biodiversity and Conservation) 

 

2005                                 University of Johannesburg  

BSc (Zoology and Botany) 

 

Education 
 

PhD (Biodiversity and Conservation) 

 

� In-depth study of the subterranean and epiphereal ecosystems of caves and 
their surrounding environments in the Gauteng province, and more specifically 
the Carletonville Dolomite Grassland vegetation unit. 

� Special reference is paid to cave dwelling bats and their specific conservation 
needs inside as well as outside caves, where foraging takes place.  

� A thorough understanding of grassland ecology as well as mammalian 
biology/behavior is essential for the study.    

� The impacts of urbanisation on cave bat colonies are an essential focus of the 
research.  

� Strong ecological focus. 

 

MSc (Biodiversity and Conservation) 

 

� The potential of using insectivorous bats (Microchiroptera) as a means of insect 
pest control in agricultural areas – Passed with distinction 

� Involved a large scale in-depth survey of the bat diversity in the Tzaneen and 
Waterpoort areas, Limpopo. 

� Understanding and observing the biology and behavior of local bat species. 



Werner Cristiaan Marais 
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� Designing and experimenting with artificial bat roosts. 

 

 

Hons Biodiversity and Conservation 

 

� Research project: Preliminary study of the terrestrial Arthropoda associated 
with caves of the Cradle of Humankind World Heritage Site – Passed with 
distinction 

� Introduction to Environmental Management 
� Herpetology   
� Terrestrial and conservation ecology 
� Resource management (incl. forestry, fire ecology, animal behavior) 
� Practical fieldwork methodology (4X4, boat training and mapping) 
� Mammology 
� Population genetics and biosystematics 
� Philosophy and research methodology: Zoology Nature conservation 
� Parasitology 
� Molecular evolution 
 

 

BSc Zoology and Botany 

 

� One-year course in animal diversity and identification 
� Six month course in basic and marine ecology 
� Limnology and terrestrial ecology 
� Coastal diversity excursion (Marine ecology) 
� Introduction to SASS Freshwater pollution monitoring methodology 
� Applied freshwater ecotoxicology 
� Waterborne diseases 
� Integrated animal physiology and processes 
� General parasitology  
� Cytology 
� Six-month course in the identification and diversity of South African flora  
� Ethno and economical plants 
� Biotechnology 
� Plant physiology 
� Plant pathology 
� Cellular and molecular biology 
� Introduction to organic and physical chemistry 
� General chemistry 
� Mineralogy and earth dynamics 
� Etc. 
 

Additional: 

• Experienced report writing skills, sufficient computer skills. 

• Proficient in GIS.  

• Soil Classification and Wetland Delineation Course – Presented by 
Terrasoil. 

• Snake Identification and Handling Course – Presented by MHB Enviro 
Developments. 

• Multiple training courses in bat related topics - Gauteng and Northern 
Regions Bat Interest Group (GNoRBIG; 2005-2009). 
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Affiliations to 
professional 
bodies and 
societies  

 

Pr.Sci.Nat.– SACNASP (Zoological Science) 

Bat Conservation International (BCI) 

Zoological Society of Southern Africa (ZSSA) 

Entomological Society of Southern Africa (ESSA) 

Herpetological Association of Africa (HAA) 

Serving on the research committee of the Gauteng and Northern Regions Bat 

Interest Group (GNoRBIG). 

 

Experience 
 

i. 2008/2009/2010/2011  Founder of Animalia Zoological & Ecological 
Consultation CC 

 

• Bat specialist assessment for the proposed Happy Valley Wind Energy Facility, 
Eastern Cape. 

• Bat specialist assessment for the proposed Deep River Wind Energy Facility.  

• Specialist survey of Bullfrog (Pyxicephalus adspersus) in Rynfield, Benoni. 

• Specialist reptile study for Janho Sand Quarry in Gauteng. 

• Specialist bullfrog rehabilitation plan compilation for a stand in Rynfield, Benoni. 

• Cave specialist study for a proposed water pipeline in Laudium, Gauteng. 

• Cave specialist study for the Apies River: Fountains Access project in Pretoria. 

• Report compilation for specialist riparian delineation for proposed township in 
Rembrandt Park. 

• Ecological study for the proposed Coolbreeze development on the farm 
Spaarwater, Ekurhuleni. 

• Bat identification and fieldwork expertise at West Driefontein Cave. 

• Specialist study of Bullfrog (Pyxicephalus adspersus) in Withok Estates, 
Brakpan.  

• Specialist wetland delineation in Bosbokrand, Mpumalanga. 

• Specialist wetland mammal assessment for the proposed development for 
Reiger Park Ext. 11 in Boksburg, Gauteng. 

• Specialist survey of amphibians in the Sasolburg area. 

• Specialist survey of reptiles in the Kibler Park area, Gauteng. 

• Specialist survey of wetland mammals on Kookfontein farm, Vereeniging. 

• Small mammal survey for the proposed development at Alewynspoort 145 IR, 
Meyerton. 

• Riparian delineation for the proposed township development in Bromhof Ext. 58 
on Portion 571 of the farm Boschkop 199 IQ, Gauteng. 

• Reptile assessment with special reference to the Striped Harlequin snake 
(Homoroselaps dorsalis) for the Founders community school site, Elandsfontein 
352-JR, Gauteng. 

• Ridge ecological and cave specialist studies for the Founders community school 
site, Elandsfontein 352-JR, Gauteng. 

• Reptile (Homoroselaps dorsalis) specialist assessment for the proposed 
development on Portion 9 of the farm Rhenosterspruit 495 IQ, Gauteng. 

• Cave and bat habitat survey for the proposed development on Portion 9 of the 
farm Rhenosterspruit 495 IQ, Gauteng. 

• Wetland delineation for the proposed development on Portion 914 of the farm 
Randjiesfontein 405J.R. 352-JR: Sagewood Ext 4 (Erven 651 & 652), Gauteng. 

• Ridge ecological assessment for the proposed South Hills development project 
on Erf 1202 South Hills, Portion 65 of the farm Klipriviersberg 106 I.R. and 
Holding 88 Klipriviersberg Estate, Gauteng. 

• Riparian and wetland delineation for the proposed South Hills development 
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project on Erf 1202 South Hills, Portion 65 of the farm Klipriviersberg 106 I.R. 
and Holding 88 Klipriviersberg Estate, Gauteng. 
 
 

ii. 2008                 University of Johannesburg                 Gauteng 

 

• Sensitivity and biodiversity surveys of five caves in the Cradle of Humankind 
World Heritage Site (COHWHS) and Pretoria areas. 

• Preliminary survey to investigate the correlation between insectivorous bats and 
prey insects in the Krugersdorp Game Reserve.   
 

iii. 2007, 2008  Limpopo 

1. Bertie van Zyl (Pty) Ltd.(ZZ2 Tomato Farms) 

2. University of Johannesburg Gauteng 

 
Two year project to research the biological pest control method of utilizing 
insectivorous bats in agriculture. Required to conduct an in-depth study of bat 
(Microchiroptera) behavior and ecologically important factors.  
 

iv. 2006 University of Johannesburg Gauteng 

 

Six month survey of cave dwelling arthropods in the Cradle of Humankind World 
Heritage Site. 

 

v. 2006 University of Johannesburg Gauteng 

 

One year contract teaching as mentor at the centre for Learning and 
Assessment at UJ, for students completing the Faculty of Science bridging year 
course. 

 
Public and educational presentations of research findings, and presented a part 
of a Bat Training Course at Nylsvley Nature Reserve. 

 

Presented the following papers at conferences: 

• The potential of using insectivorous bats (Microchiroptera) as a means of 
insect pest control in agricultural areas. The Zoological Society of Southern 
Africa’s 50th Anniversary Conference. July 2009.  

• Inseketende vlermuise (Microchiroptera) en vlermuishuise in 
landbougebiede. Suid Afrikaanse Akademie vir Wetenskap en Kuns se 100 
jaar Eufees kongres. October 2009. 

 

Interviewed for two popular magazine articles on ecological aspects of 
biological pest control utilising bats; published in two consecutive issues of 
Farmers Weekly. 
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Languages Afrikaans / English 

 

References Dr Francois Durand – Karst ecologist and paleontologist. Pr.Sci.Nat. (Zoology 

and Earth Sciences).   

083 235 7855 
(011) 559 2456 
Fax: (011) 559 2286 
francois_offcampus1@yahoo.com  
 
University of Johannesburg (Auckland Park Kingsway Campus),   
Auckland Park,  
Department of Zoology,  
PO Box 524. 

Dr Wanda Markotter – Senior Lecturer, Virologist  

(012) 420 4602 
(012) 420 3266 
wanda.markotter@up.ac.za 
Website: http://web.up.ac.za/default.asp?ipkCategoryID=3557&sub=1&parentid=1436&subid=1489&ipklookid=11 
 
University of Pretoria,   
Department of Microbiology and Plant Pathology, 
Faculty of Natural and Agricultural Sciences, 
New Agricultural Building, Room 9-2 
Pretoria 
0001 

Dr David Hoare (Pr.Sci.Nat.) – David Hoare Consulting CC 

083 284 5111 
(012) 804 2281 
dbhoare@iburst.co.za  

Sharon Meyer (MSc; Pr.Sci.Nat) – Envirokey Management Services CC  

083 461 6966 
sharon@envirokey.co.za  

Stephan du Toit (MSc; Pr.Sci.Nat.)  – Specialist: Environmental Protection; 

Mogale City Municipality  

083 306 3441 
stephant@mogalecity.gov.za   

Julio Balona – Chairman of the GNoRBIG 

082 359 1295 
Julio.Balona@lurgi.com  
 

Thank You 
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 CURRICULUM VITAE 
 Mabel Qinisile  
 

 
Present Appointment  Project Coordinator Public Participation 

   

Date of Birth  27 June 1971    

 

ID Number   7106270508086 

 

Nationality  South African 

 

Education     Computer Courses (Certificate) at Damelin College, (1993)  

 
     Secretarial course N3 (Certificate) at ThutoMathlaleTechnical                
           College (1994) 

Telephonic Course (Certificate) at Stylist Communication (1999) 
Personal Assistant (Diploma) at Hatfield Business College (2001) 

 

Professional Qualifications  Planning For Public Participation (2003) 

Foundation for Public Participation (2003) 
Maximizer Version 97 Level 1& 2 (July 2003) 
Project Management 24 (2004) 
Techniques for effective Public Participation (2006) 
Fresh Feel for Facilitation Course (2008) 
Microsoft Excel 2007 level 1 and 2 (2008) 
Technical writing course (2009) 

  
   

Field of Specialisation  Public Participation Project Administration and Communication  

 

Languages  N. Sotho, Tswana, Afrikaans, English, Zulu and Xhosa  

 
 
 

 

Synopsis  Mabel is a self motivated team player with many years experience in 

administration and public participation processes.  She is extensively 
involved in coordinating briefing sessions and workshops to consult 
with the communities with regard to Environmental Impact 
Assessments.  Mabel has been trained on Maximizer and has a solid 
knowledge of the programme and the development and maintenance 
of a database. 
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 CURRICULUM VITAE 
 Mabel Qinisile  
 

 
Professional History  

 

May 2010 – Present:   SiVEST (SA)(Pty) Ltd: Project Coordinator Public Participation 

 

 Organise and co-ordinate  meetings, workshops and events 

 Workshop and meeting coordination (logistics, liaison with delegates, 
  registration lists and other) 

 Communication with grassroots communities 

 Facilitating small group of meetings in Community 

 Database management on Maximizer Database programme 

 Administrative activities around Public Participation 

 

       

Jul 2002 – May 2010:    Golder Associates Africa: Technical Project Assistant and Community 

Facilitator 

 Organise and co-ordinate  meetings, workshops and events 

 Conference and workshop coordination (logistics, liaison with delegates, 
registration lists and other) 

 Communication with grassroots communities 

 Facilitating small group of meetings in Community 

 Database management on Maximizer Database programme 

 Liaise with civil society bodies, trade unions and others 

 Liaise with media and organise radio interviews 
 

Jan 2002 – Jun 2002:   Wates, Meiring and Barnard : Office Manager 

 

 Handling Petty Cash 

 Handling office Maintanance 

 Helping out on Switchboard 
 

Aug 1998 – Dec 2001:   Wates, Meiring and Barnard : P A to Managing Director  

 

 Keeping a diary, making appointments for directors 

 Filing and general administration duties 
 
 

Nov 1996 – Jul 1998:   Manyaka Greyling Meiring (Pty) Ltd : P A to Assistant Director 

 

 Keeping a diary, making appointments for directors 

 Filing and general administration duties 
 

Aug 1995 – Oct 1996:  Manyaka Greyling Meiring (Pty) Ltd: Receptionist and Assistant 

Administrator  

 

 Keeping a diary, making appointments for directors 

 Filing and general administration duties 

 Co-ordinating of mailshots 
 Handling Switchboard 

 

1992-1994:    Koinonia Youth: Voluntary Secretary 

 

 Keeping the chairperson’s diary 

 Organising events such as sport days with other youth groups 

 Liaison with other youth leaders 

 Organising trips and tours for members 

 Typing, filing and other administrative duties 
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PROJECT EXPERIENCE 

 

 

Department of Land 

Affairs 

Johannesburg, South Africa 

 
 
 
Fulfilled secretariat duties and acted as Community Liaison Officer for a Land Reform Policy 
conference. The conference was attended by 1 200 delegates, conducted in 20 concurrent 
sessions each with a facilitator, scribe and rapporteur, and preceded by almost 100 regional 
and rural workshops. (1995) 
 

             Department of 

Water Affairs and Forestry 

Pretoria, South Africa 

Fulfilled secretariat duties and assisted with community mobilization for a national workshop 
on planning for the implementation of a water supply and sanitation policy, 150 delegates 
attended the workshop. (1995) 
 

Department of Minerals 

and Energy  

Pretoria, South Africa 

Project assistant and coordinator of the database for a joint project involving public 
participation by the Departments of Water Affairs and Forestry and Minerals and Energy. 
Coordinated briefing sessions and workshops to consult with the communities living around 
and using the site to sustain their livelihood gathering coal from the discard dumps at the 
site. (1995) 
 

Department of 

Environmental Affairs and 

Tourism 

Pretoria, South Africa 

Created a database for about 150 delegates through networking and referral. 
Communicated with grassroots communities, assisted with registration and all logistical 
arrangements regarding the Biodiversity conference. (1997) 
 

Sasol Synthetic Fuels 

Secunda, South Africa 

Project assistant public participation process conducted for the Environmental Impact 
Assessment for the Sasol Gas Network Conversion Project. Acted as a community facilitator 
for EIA’s for two projects for the expansion in the production of synthetic gas from coal. 
Assisted to develop and maintain a stakeholder database, coordinated stakeholder 
meetings, including the coordination and provision of advance discussion documentation, 
and distribution of meetings proceedings. (1997 – 1999) 
 

Department of Water 

Affairs and Forestry 

Pretoria, South Africa 

Project Assistant on public participation process conducted for the Environmental Impact 
Assessment for the National Water Resource Strategy (NWRS).  
 

Gibb Africa 

Gauteng, South Africa 

Acted as Project Assistant during the public participation process for the EIA for the 
proposed Johannesburg/Pretoria toll road corridor network – The Superhighways Project. 
(2002 to 2003) 
 

Mark Wood Consultancy 

Gauteng & Mpumalanga, 
South Africa 

Fulfilled secretariat duties and acted a Community Liaison Officer for 900 stakeholders for an 
EIA for the proposed new hydrogen supply pipeline from Air Products SA in Vanderbijlpark 
to Impala Platinum Refineries in Springs. (2002 to date) 
 

NCP Chlorchem 

Chloorkop, Kempton Park , 
South Africa 

Project Assistance with the coordination of activities  and coordinating Database relating to 
two sensitive public participation processes for the proposed expansion of a chlor-alkali 
manufacturing facility, NCP Chlorchem near Kempton Park in Gauteng Province and the 
remediation and closure of their HCH waste sites.  (2005-2006) 
 
 

Newmont Ghana 

Ghana 

Coordinating the database for Public Participation process (Meeting with different 
Communities  and Women Group in Ghana) (2006) 
 

Anglo Platinum 

Rustenburg, South Africa 

Project Assistance with the coordination of activities and coordinating Database public 
participation processes for the proposed projects 
 

Holcim Dudfield 

Lichtenburg, South Africa 

Project Assistance with the coordination of activities  and coordinating Database relating to 
two public participation processes for the  proposed conversion of Kilns 2 and 3 to co-
process alternative fuel resources (AFR) at the Holcim Dudfield Cement plant near 
Litchtenburg, proposed construction and commissioning of the new Kiln line, Kiln 4.  (2007-
2008) 
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Transnet 

 
 
 

Lesotho Highlands 

Trout Project 

Katse Dam 
Lesotho 

Project Assistant during the public participation and coordinating the database for a multi-
products petroleum pipeline between Durban and Jameson Park in Gauteng (attending 
Meetings and Open Houses). compiling documents (2007-2008) 
 
Project Assistant on public participation process conducted for the Environmental Impact 
Assessment and facilitating community meetings 
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Present Appointment GIS / Database Specialist:  
 

Date of Birth 21 October 1960 
 
ID No. 6010210231083 
  
Nationality South African 
 
Professional  
Qualifications BA (Geography), University of Leeds 1982 
 
 
Languages English 

 
 
 
Synopsis Kerry is a GIS specialist with more than 15 years experience in the 

application of GIS technology in various environmental, regional 
planning and infrastructural projects undertaken by SiVEST.   

 

Kerry’s GIS skills have been extensively utilised in projects throughout 
South Africa in other Southern African Countries. These projects have 
involved a range of GIS work, including: 

 

• Design, compilation and management of a demographic, socio-
economic, land use, environmental and infrastructural 
databases. 
 

• Collection, collation and integration of data from a variety of 
sources for use on specific projects. 
 

• Manipulation and interpretation of both spatial and alphanumeric 
data to provide meaningful inputs for a variety of projects.  
 

• Production of thematic maps and graphics. 
 

• Spatial analysis and 3D modelling, including visual and 
landscape assessments.   
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Professional History  
 
1994 - Present SiVEST SA (Pty) Ltd - Environmental Division: GIS/Database 

Specialist. 
 

1988 - 1994  SiVEST (formerly Scott Wilson Kirkpatrick): Town Planning 
Technician. 
 

1984 - 1988 Development and Services Board, Pietermaritzburg: Town 
Planning Technician. 

 

STRATEGIC PLANNING 

Provision of database, analysis and GIS mapping support for the 
following:  

• Water Plan 2025:  Socio-economic, Land Use and Demographic 
Update – Umgeni Water (KwaZulu-Natal).  

• Eskom Strategic Plan – Eskom 9KwaZulu-Natal).  

• Umgeni Water Quality Management Plan – Department of Water 
Affairs and Umgeni Water (KwaZulu-Natal). 

• KwaZulu-Natal Development Perspective – Department of 
Economic Affairs (KwaZulu-Natal). 

• Indlovu Regional Integrated Plan – Department of Local 
Government and Housing (KwaZulu-Natal). 

• Umgeni Water and Sanitation Needs Analysis – Umgeni Water 
(KwaZulu-Natal). 

• Metro Waste Water Management Plan – Durban Waste Water 
management, City of Durban (KwaZulu-Natal). 

• KwaZulu-Natal Electrification Prioritisation Model – Eskom 
(KwaZulu-Natal). 

• Umzinyathi Regional Development Plan – Umzinyathi Regional 
Council (KwaZulu-Natal). 

• GIS driven model to assess future population growth in 
quaternary catchments under different growth scenarios – 
Umgeni Water (KwaZulu-Natal).  

• Ubombo Master Water Plan Study – Mhlathuze Water Board 
(KwaZulu-Natal).  

• Development strategy for local economic development and 
social reconstruction of the Germiston-Daveyton Activity Corridor 
– Eastern Gauteng Services Council (Gauteng).  

• Structure Plan for the Cities of Beira and Dondo in Mozambique 
– World Bank.   

• Land identification study for low cost housing in the Indlovu 
Region – Indlovu Regional Council (KwaZulu-Natal).  

• Local Development Plan for Manzini – Manzini Town Council 
(Swaziland).  

• Indlovu Project Prioritisation Model – Indlovu Regional Council 
(KwaZulu-Natal). 
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• Structure Plans for the Cities of Ndola and Luanshya - Ministry of 
Local Government and Housing (Zambia). 

• Database development for socio-economic and health indicators 
arising from Social Impact Assessments conducted for the 
Lesotho Highlands Development Association – Lesotho. 

• Development Plan for the adjacent towns of Kasane and 
Kazungula -  Ministry of Local Government, Land and Housing 
(Botswana). 

• Development Plan for the rural village of Hukuntsi  -  Ministry of 
Local Government, Land and Housing (Botswana). 

• Provision of data platform for the spatial analysis of water supply, 
demand and affordability in Bulawayo – City of Bulawayo and 
NORAID (Zimbabwe).    

• Integrated Development Plans for various District and Local 
Municipalities including: 

o Nquthu Local Municipality (KwaZulu-Natal) 

o Newcastle Local Municipality (KwaZulu-Natal) 

o Amajuba District Municipality (KwaZulu-Natal) 

o Jozini Local Municipality (KwaZulu-Natal) 

o Umhlabuyalingana Local Municipality (KwaZulu-
Natal)  

• uMhlathuze Rural Development Initiative – uMhlathuze Local 
Municipality (KwaZulu-Natal). 

• Rural roads identification – uMhlathuze Local Municipality 
(KwaZulu-Natal).  

• Mapungubwe Tourism Initiative – Development Bank (Limpopo 
Province). 

• Northern Cape Tourism Master Plan – Department of Economic 
Affairs and Tourism (Northern Cape Province).  

• Spatial Development Framework for Gert Sibande District 
Municipality (Mpumalanga) in conjunction with more detailed 
spatial development frameworks for the 7 Local Municipalities in 
the District, namely: 

o Albert Luthuli Local Municipality 

o Msukaligwa Local Municipality 

o Mkhondo Local Municpality 

o Pixley Ka Seme Local Municipality 

o Dipaleseng Local Municipality 

o Govan Mbeki Local Municipality 

o Lekwa Local Municipality 

• Land Use Management Plans/Systems (LUMS) for various Local 
Municipalities including: 

o Nkandla Local Municipality (KwaZulu-Natal) 

o Hlabisa Local Municipality (KwaZulu-Natal) 

o uPhongolo Local Municipality (KwaZulu-Natal) 
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o uMshwathi Local Municipality 

• Spatial Development Framework for uMhlathuze Local 
Municipality (KwaZulu-Natal). 

• Spatial Development Framework for Greater Clarens – Maloti-
Drakensberg Transfrontier Park (Free State). 

• Local Spatial Development Framework for Brackenhurst and 
Brackendowns (Region 10) – Ekurhuleni Metropolitan 
Municipality (Gauteng). 

• Housing Sector Plan – Ntambanana Local Municipality 
(KwaZulu-Natal). 

• Land use study for the Johannesburg Inner City Summit and 
Charter – City of Johannesburg (Gauteng). 

• Ezikhawini-Vuindlela Corridor study – uMhlathuze Local 
Municipality (KwaZulu-Natal). 

• Port Durnford and Ezikhawini Rural Node study - uMhlathuze 
Local Municipality (KwaZulu-Natal). 

• Port of Richards Bay Due Diligence Investigation – Transnet 

• Jozini Sustainable Development Plan – Jozini Local Municipality 
(KwaZulu-Natal) 

 

ENVIRONMENTAL 

Built Infrastructure 

• Construction Environmental Management Plan for transmission 
lines from Zeus substation to Mercury substation – Eskom. 

• EIA and EMP for a 9km railway line and water pipeline for 
manganese mine – Kalagadi Manganese (Northern Cape 
Province). 

• EIA and EMP for 5x 440kV Transmission Lines between 
Thyspunt (proposed nuclear power station site) and several 
substations in the Port Elizabeth area – Eskom (Eastern Cape 
Province). 

• Environmental Impact Assessment for turn in lines and 
substation upgrading for Malelane substation – Eskom 
(Mpumalanga Province). 

• Initial Scoping for the proposed 750km multi petroleum products 
pipeline from Durban to Gauteng/Mpumalanga – Transnet 
Pipelines. 

• Detailed EIA for multi petroleum products pipeline from Kendall 
Waltloo, and from Jameson Park to Langtaagte Tanks farms –
Transnet Pipelines. 

• Environmental Management Plan (operational management 
plan) including visual impact assessment, noise impact 
assessment and  flight path determination for the 
commercialization of Skukuza Airport – SANParks (Mpumalaga 
Province). 

• Environmental Management Plan for copper and cobalt mine 
(Democratic Republic of Congo). 
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• EIA and Agricultural Feasibility study for Miwani Sugar Mill 
(Kenya) 

• EIAs for Concentrated Solar and Photovoltaic power plants 
(Northern Cape). 

 

State of the Environment Reporting 

•  2008 State of the Environment Report for City of Johannesburg. 

• Biodiversity Assessment – City of Johannesburg. 

 
Strategic Environmental Assessments and Environmental 
Management Frameworks 

• SEA for Greater Clarens – Maloti-Drakensberg Transfrontier 
Park (Free State). 

• SEA for the Marula Region of the Kruger National Park, 
SANParks. 

• SEA for Thanda Private Game Reserve (KwaZulu-Natal). 

• SEA for KwaDukuza Local Municipality (KwaZulu-Natal). 

• EMF for proposed Renishaw Estate (KwaZulu-Natal). 

• EMF for Mogale City Local Municipality, Mogale City Local 
Municipality (Gauteng). 

 

Wetland Studies 

• Rehabilitation Planning for the Upper Klip River and Klipspruit 
Catchments, City of Johannesburg (Gauteng). 

• Wetland Delineation and Assessment for the proposed Eskom 
CCGT Power Plant near Majuba Power Station – Eskom 
(Mpumalanga). 

 

Visual Impact assessments 

• Visual Impact Assessment for the proposed relocation of the 
Skukuza Conference Centre, SANParks. 

• Visual Impact Assessment for the proposed re-commercialisation 
of the Skukuza Airport. 

• Visual Impact Assessment for the proposed development of 
residential apartments in Ramsgate, KZN. 

•  Visual Impact Assessment for the redevelopment of the 
Newmarket Racecourse, Alberton, Gauteng 

 



 

 
 
 
 

  

  

  

  

  

 
DETAILS OF EAP AND DECLARATION OF INTEREST 
 

 (For official use only) 

File Reference Number: 12/12/20/2321 

NEAS Reference Number: DEAT/EIA/0000381/2011 

Date Received:  

 
Application for authorisation in terms of the National Environmental Management Act, 1998 (Act No. 107 of 
1998), as amended and the Environmental Impact Assessment Regulations, 2010 
 
 

PROJECT TITLE 

Proposed Development of a Wind Farm and Photo Voltaic (PV) Facility near Loeriesfontein, 
Northern Cape Province 
 

Environmental Assessment 
Practitioner (EAP):1 

SiVEST 

Contact person: Kelly Tucker 
Postal address: PO Box 2921, Rivonia 
Postal code: 2128 Cell: 083 652 4017 
Telephone: 011 798 0637 Fax: 011 803 7272 
E-mail: Kellyt@sivest.co.za    
Professional affiliation(s) (if 
any) 

None 

 

Project Consultant: Same as above  

Contact person:  

Postal address:  
Postal code:  Cell:  
Telephone: 
E-mail: 

 
 

Fax:  

 

                                                 
 

mailto:Kellyt@sivest.co.za


 

4.2 The Environmental Assessment Practitioner 
 

I,                                                                          , declare that – 
 
General declaration: 
 

 I act as the independent environmental practitioner in this application 

 I will perform the work relating to the application in an objective manner, even if this results in views and findings 
that are not favourable to the applicant 

 I declare that there are no circumstances that may compromise my objectivity in performing such work; 

 I have expertise in conducting environmental impact assessments, including knowledge of the Act, regulations 
and any guidelines that have relevance to the proposed activity; 

 I will comply with the Act, regulations and all other applicable legislation; 

 I will take into account, to the extent possible, the matters listed in regulation 8 of the regulations when preparing 
the application and any report relating to the application;  

  I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 I undertake to  disclose to the applicant and the competent authority all material information  in my possession 
that reasonably has or may have the potential of influencing - any decision to be taken with respect to the 
application by the competent authority; and -  the objectivity of any report, plan or document to be prepared by 
myself for submission to the competent authority; 

 I will ensure that information containing all relevant facts in respect of the application is distributed or made 
available to interested and affected parties and the public and that participation by interested and affected 
parties is facilitated in such a manner that all interested and affected parties will be provided with a reasonable 
opportunity to participate and to provide comments on documents that are produced to support the application; 

 I will ensure that the comments of all interested and affected parties are considered and recorded in reports that 
are submitted to the competent authority in respect of the application, provided that comments that are made by 
interested and affected parties in respect of a final report that will be submitted to the competent authority may 
be attached to the report without further amendment to the report; 

 I will keep a register of all interested and affected parties that participated in a public participation process;  and 

 I will provide the competent authority with access to all information at my disposal regarding the application, 
whether such information is favourable to the applicant or not 

 all the particulars furnished by me in this form are true and correct;  

 will perform all other obligations as expected from an environmental assessment practitioner in terms of the 
Regulations; and 

 I realise that a false declaration is an offence in terms of regulation 71 and is punishable in terms of section 24F 
of the Act.  

  
  

Kelly Tucker  



Disclosure of Vested Interest (delete whichever is not applicable) 
 

 I do not have and will not have any vested interest (either business, financial, personal or other) in the proposed 
activity proceeding other than remuneration for work performed in terms of the Environmental Impact 
Assessment Regulations, 2010; 
 

 
 
 
 
 
 
 

 
Signature of the environmental assessment practitioner: 
 
SiVEST PTY Limited 

Name of company:  
 
29 September 2011 

Date: 
 
 

 



 
 

 
 
 
  

 
  
  
  

 
DETAILS OF EAP AND DECLARATION OF INTEREST 
 

(For official use only) 
File Reference Number: 12/12/20/2321 
NEAS Reference Number: DEAT/EIA/0000381/2011 
Date Received:  
 
Application for authorisation in terms of the National Environmental Management Act, 1998 (Act No. 107 of 
1998), as amended and the Environmental Impact Assessment Regulations, 2010 
 
 
PROJECT TITLE 
Proposed construction of a wind farm and Photo Voltaic (PV) Plant near Loeriesfontein, 
Northern Cape Province of South Africa 
 
Environmental Assessment 
Practitioner (EAP):1 

Shaun Taylor 

Contact person: Shaun Taylor 
Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 072 779 4899 
Telephone: 011 798 0600 Fax: 011 083 7272 
E-mail: shaunt@sivest.co.za    
Professional affiliation(s) (if 
any) 

None. 

 
Project Consultant: SiVEST  
Contact person: Kelly Tucker 
Postal address: P O Box 2921, Rivonia, South Africa 
Postal code: 2128 Cell: 083 652 4017 
Telephone: 
E-mail: 

011 798 0600 
kellyt@sivest.co.za  

Fax: 011 083 7272 

 
                                                   
 



 

4.2 The Environmental Assessment Practitioner 
 

I,                                                                          , declare that – 
 
General declaration: 
 
 I act as the independent environmental practitioner in this application 
 I will perform the work relating to the application in an objective manner, even if this results in views and findings 

that are not favourable to the applicant 
 I declare that there are no circumstances that may compromise my objectivity in performing such work; 
 I have expertise in conducting environmental impact assessments, including knowledge of the Act, regulations 

and any guidelines that have relevance to the proposed activity; 
 I will comply with the Act, regulations and all other applicable legislation; 
 I will take into account, to the extent possible, the matters listed in regulation 8 of the regulations when preparing 

the application and any report relating to the application;  
  I have no, and will not engage in, conflicting interests in the undertaking of the activity; 
 I undertake to  disclose to the applicant and the competent authority all material information  in my possession 

that reasonably has or may have the potential of influencing - any decision to be taken with respect to the 
application by the competent authority; and -  the objectivity of any report, plan or document to be prepared by 
myself for submission to the competent authority; 

 I will ensure that information containing all relevant facts in respect of the application is distributed or made 
available to interested and affected parties and the public and that participation by interested and affected 
parties is facilitated in such a manner that all interested and affected parties will be provided with a reasonable 
opportunity to participate and to provide comments on documents that are produced to support the application; 

 I will ensure that the comments of all interested and affected parties are considered and recorded in reports that 
are submitted to the competent authority in respect of the application, provided that comments that are made by 
interested and affected parties in respect of a final report that will be submitted to the competent authority may 
be attached to the report without further amendment to the report; 

 I will keep a register of all interested and affected parties that participated in a public participation process;  and 
 I will provide the competent authority with access to all information at my disposal regarding the application, 

whether such information is favourable to the applicant or not 
 all the particulars furnished by me in this form are true and correct;  
 will perform all other obligations as expected from an environmental assessment practitioner in terms of the 

Regulations; and 
 I realise that a false declaration is an offence in terms of regulation 71 and is punishable in terms of section 24F 

of the Act.  
  

Shaun Taylor 



 
Disclosure of Vested Interest (delete whichever is not applicable) 
 
 I do not have and will not have any vested interest (either business, financial, personal or other) in the proposed 

activity proceeding other than remuneration for work performed in terms of the Environmental Impact 
Assessment Regulations, 2010; 
 

 I have a vested interest in the proposed activity proceeding, such vested interest being:  
 
n/a___________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 
 
_______________________________________________________________________________ 

 
 

 
 
 
 
 
 
 
 

 
Signature of the environmental assessment practitioner: 
 
SiVEST (Pty) Ltd 
Name of company:  
 
21/09/2011 
Date: 
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Present Appointment   Environmental Scientist  

 

Date of Birth    02 February 1984    

 

ID Number     8402025020082 

 

Nationality    South African  

 

Education    MSc – Aquatic Health  

BSc (Hons) – Geography & Environmental Studies  
BA – Geography and Environmental Science 

 

Professional Qualifications  MSc – Aquatic Health, Johannesburg University (Completion date: 

September 2011)  
Research Project: The physico-chemical and biological characteristics 
of selected seasonal pans in the Kruger National Park, South Africa  

 
BSc (Hons) – Geography & Environmental Studies, Witwatersrand 
University (first class)  
Research Project: Sitatunga Habitat Suitability in the Okavango Delta, 
Botswana 

 
BA – Geography & environmental science, Monash University South 
Africa (with distinction)  

  
Certification in Wetland Delineation and Rehabilitation Training Course 
from the School of Continuing Education, University of Pretoria.  

 

Field of Specialisation  Wetlands  

 

Languages    English, Afrikaans (Intermediate)  

  
  
 

 

Synopsis    Shaun joined SiVEST in October 2010 and is based in the 

Johannesburg office in the capacity of an Environmental Scientist  
 
Shaun has a passion for working on wetland, environmental and water 
issues. In the area of wetland specialist work, he has completed 
numerous wetland assessments for various types of developments that 
are both linear and site specific. From an environmental management 
perspective, Shaun has completed numerous basic assessments, 
various exemption and amendment applications, compiled 
environmental management plans and conducted environmental 
auditing. 

 
Through his time at SiVEST, Shaun has acquired the following skills:  

 Strong computer skills (Word, excel, powerpoint etc.);  

 Strong proposal and report writing skills 

 Wetland assessment techniques; 

 Environmental Impact Assessment; 

 Environmental Management Plans; 

 Environmental Compliance and Auditing.  
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Professional History        

 

Oct 2010 – Present  SiVEST SA (Pty) Ltd Environmental Division - Environmental Scientist  

 
Responsible for report writing, proposal writing, conducting specialist wetland 
assessments and auditing procedures. Current and completed activities are 
outlined in detail below: 
 
Environmental Impact Assessments 

 Mookodi Integration Project Environmental Impact Assessment (2011); 

 Scoping Assessment of a wind farm in Noupoort, Northern Province (2011). 

 

Environmental Management Plans 

 Eskom Thyspunt Nuclear Integration Project  Environmental Management 
Plan – Transmission Infrastructure (2011); 

 Eskom Thyspunt Nuclear Integration Project  Environmental Management 
Plan – Substations (2011).  

 

Environmental Constraints\Fatal Flaws 

 Social Housing Projects in Sasolburg and Secunda Final Environmental 
Constraints Analysis Report (2011); 

 Establishment of Wind Farms in Northern and Eastern Cape Provinces 
Environmental Constraints Analysis Report (2011). 

 
Environmental Compliance Auditing 

 Environmental Audit: Nigel Substation to Jameson Park (Inland Terminal 2) 
Powerlines – Construction Phase (2011). 

 
Wetland Assessments 

 EIA for the Thyspunt Transmission Lines Integration Project: Surface Water 
Impact Assessment Report – EIA – Northern Corridor (2011); 

 EIA for the Thyspunt Transmission Lines Integration Project: Surface Water 
Impact Assessment Report – EIA – Southern Corridor (2011); 

 Construction of a CSP and a CPV/ PV Plant in De Aar, Northern Cape 
Province, South Africa – Surface Water Assessment – Scoping Phase 
Assessment (2011); 

 Environmental Management Framework for the Mogale City Local 
Municipality Surface Water Report – Desired State Report (2011); 

 Proposed Township Development on the Remainder of Portion 27 of the 
Farm Middelburg and Townsland 287 JS: Surface Water Assessment 
(2011); 

 Construction of a CSP and a CPV/ PV Plant in De Aar, Northern Cape 
Province, South Africa: Surface Water Impact Assessment (2011); 

 Construction of a CSP and a CPV/ PV Plant in Kimberely, Northern Cape 
Province, South Africa: Surface Water Impact Assessment (2011); 

 Construction of a wind farm in Noupoort, Northern Cape Province, South 
Africa: Surface Water Report – Scoping Phase Assessment (2010); 

 Construction of a wind farm in Prieska, Northern Cape Province, South 
Africa: Surface Water Report – Scoping Phase Assessment (2010); 

 Construction of a wind farm in Loeriesfontein, Northern Cape Province, 
South Africa: Surface Water Report – Scoping Phase Assessment (2010); 

 Construction of a 132KV Distribution Line from the Kudu Substation to 
Dorstfontein Substation in Mpumalanga: Surface Water Impact Assessment 
(2010). 

 
Tourism Assessments 

 10880 - Proposed Humansrus Concentrating Solar Power Plant, Northern 
Cape Province, South Africa: Tourism Report – Scoping Phase (2011). 
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Water Use Licenses 

 Integrated Water Use License Application for the Construction of a CSP and 
CPV/ PV Plant in De Aar, Northern Cape Province of South Africa (2010). 

 
 

Oct 2009 – Mar 2010   Envirokey cc - Junior Environmental Consultant and GIS support  

 
Responsible for managing basic assessments, report writing, conducting 
specialist wetland assessments, auditing procedures and GIS mapping. 
Completed activities are outlined in detail below: 

 

Riparian and Wetland Specialist Assessments  

 Specialist Wetland Study for Klipspruit Ext. 7 (2010);  

 Specialist Wetland Study for Portions 5 and 7 Broadacres A.H. (2010);  

 Specialist Riparian Study for Portion 9 Renosterspruit 495 JQ (2010).  

 

     Basic Assessments  

 Basic Assessment for Portion 318 Erand A.H. Light Industrial Development 
(2010). 

 

Amendment Applications  

 Application for Amendment of BBQ Downs Ext. 47 and 48 (2010). 
 

Environmental Site Officing  

 Erand 170 A.H. Residential Development (2010);  

 Ferndale 1073 Commercial Development (2010);  

 Leeuwkuil 596 IQ Riviera Resort (2010). 
 

 

Aug 2007 – Sep 2009   Holgate, Meyer and Associates Environmental Management Services - 

Junior Environmental Consultant 

  

Responsible for managing basic assessments, report writing, conducting 
specialist wetland assessments, auditing procedures and GIS mapping. 
Completed activities are outlined in detail below: 

 
Riparian and Wetland Specialist Assessments  

 Specialist Wetland Study for Holdings 170, 171, 173 Erand A.H. (2009);  

 Specialist Wetland Study for Withok Estates 149 (2009);  

 Specialist Wetland Study for Portion 399 Reiger Park (2009);  

 Specialist Wetland Study (joint study) for Portion 18 Spaarwater (2009);  

 Specialist Wetland Study (joint study) for Portion 272 Witpoortjie (2009);  

 Specialist Riparian Study (joint study) for Rembrant Park Ext. 13 (2008);  

 Specialist Wetland Study for Leeuwkuil 596 IQ (2008);  

 Specialist Wetland Study for Holding 54 Brentwood Park Agricultural Holding 
(2008);  

 Specialist Wetland Study for Portion 22 Chancliff Agricultural Holding (2008);  

 Specialist Wetland Study for Portions 170 and 171 Erand Agricultural 
Holding (2008);  

 Specialist Wetland Study for Portion 10 of the Farm Driefontein 179 IQ 
(2008);  

 Specialist Wetland and Riparian Study for Weltevreden Ext 150 (2008).  
 
     Basic Assessments  

 Basic Assessment for Holding 1 Withok Light Industrial Development (2009);  

 Basic Assessment for Blue Hills Holdings 1 & 2 Commercial Development  
(2009);  
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 Basic Assessment for Mostyn Park 11Kv power cable crossing under a river 
(2008);  

 Basic Assessment for Weltevreden 202 IQ Office Park Development (2008);  

 Basic Assessment for Tres-jolie Ext. 3 Residential development (2008);  

 Basic Assessment for Carslwald Shopping Centre Billboard Development 
(2007);  

 Basic Assessment for Braodacres Shopping Centre Billboard Development 
(2007);  

 Basic Assessment for Leaping Frog Shopping Centre Billboard Development 
(2007);  

 Basic Assessment for Morning Glen Shopping Centre Billboard Development 
(2007);  

 Basic Assessment for Witkoppen 202 IQ Shopping Centre Billboard 
Development (2007).  

 

     Exemption Applications  

 Exemption Application for Portion 59 Weltevreden 202 IQ (2009).  
 
     Amendment Applications  

 Application for Amendment of Weltevreden Park Ext. 146 (2009).  
 
      Environmental Site Officing  

 Chancliff Ext. 49 Residential Development (2009);  

 Wilgeheuwel Ext. 30 Bridge Development (2009);  

 Wilgeheuwel Ext. 30 Commercial Development (2008);  

 Amorosa Ext. 32 Residential Development (2008);  

 Chancliff Ext. 14 Residential Development (2008).  
 
     Visual Impact Assessments  

 Lejwe la Metsi Golfing Estate Visual Impact Assessment (2009);  

 Erf 308 Eastgate Visual Assessment (2007);  

 Erf 831 Commercia Visual Assessment (2007).  

 Erf 542 Glen Austen Visual Assessment (2007).  
 
__________________________________________________________________________________________ 

 

Conferences and Publications  

 
Taylor, S. R., 2008: A Critical Review of Strategic Environmental Assessment in South Africa and looking towards 
Future Considerations, presented at the South African Students Geography Conference, University of Cape Town,    
 Cape Town.  

 

Academic and Work Related Achievements  

 Awarded Monash Dean’s recognition award for outstanding academic results for second semester of 2006;  

 Awarded Monash Dean’s recognition award for outstanding academic results for first semester of 2007;  

 Awarded Monash Dean’s recognition award for outstanding academic results for second semester of 2007;  

 Awarded Golden Key membership and certificate to the International Honours Society for outstanding academic 
achievements in undergraduate studies for Monash 2008;  

 Awarded Study Sponsorship from Holgate, Meyer and Associates for Honours study in 2008/09;  

 Awarded Certificate of Merit from University of Witwatersrand for outstanding work for the course of Honours in 
2009/10;  

 Awarded Merit Bursary for MSc from the University of Johannesburg 2010 for excellent academic results;  

 Numerous short-course certificates (Grass identification, wildflower identification, veld management).  
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Present Appointment Environmental Scientist  

   

Date of Birth 17
th

 April 1980    

 

ID Number  8004170084085 

 

Nationality South African 

 

Education Northcliff High School (1993 – 1997),  

   Rand Afrikaans University (1998-2002): 

 

Professional Qualifications B.Sc Earth Sciences (1998 – 2000) 

 B.Sc. Honours Geography and Environmental Management (2001) 
M.Sc. Environmental Management (2002) 
Diploma in Advanced Project Management (Damelin 2005) 

   

Field of Specialisation Geology, Geography and Environmental Management 

 

Languages English (Home Language) Afrikaans (Secondary Language) 

 
 
 

 

 

Synopsis  Kelly joined SiVEST in February 2011 and is based in the 

Johannesburg Office in the capacity of a Senior Environmental 
Manager.   

 
  Kelly has extensive knowledge of the South African Environmental 

legislation as well as World Bank Guidelines and Equator Principles.  
She has been involved in several projects to which these skills have 
been applied. Kelly fills the role of a project leader and has led several 
large EIA’s in addition to being an integral team player on several other 
EIA’s being conducted by the company. Projects include full 
Environmental Impact Assessments as well as Basic Assessments.  
Kelly has managed projects including management of budgets and 
project schedules..  

 
  Through her time at SiVEST Kelly has acquired the following skills: 
 

• Environmental Impact Assessment 
• Environmental Management Plans and auditing 
• Project Management (MS Project) 
• Strategic Environmental Planning 
• Environmental Compliance Monitoring 
• Pre Acquisition auditing 
• Environmental Training 
• Rehabilitation 
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Professional History        

 

 

Feb 2011 – date   SiVEST SA (Pty) Ltd: Environmental Division - Senior Environmental 

Manager  

 

Project leader, managing the finances, project schedules, and technical content 
of numerous projects in her capacity as a senior staff member in the division. 
 

Basic Assessments, Environmental Impact Assessments, Environmental 

Management Plans and Strategic Environmental Assessments: 

Housing: 

 Umtali Development Managers (PTY) LTD – Social Housing Projects in 
Sasolburg and Secunda – Environmental Constraints Analysis. 

 

Infrastructure: 

 Environmental Constraints Analysis for four proposed Wind Farm Developments 
in the Eastern and Northern Cape Provinces for Mainstream Renewable Power 
SA. 

 Environmental Impact Assessment Process for three proposed Wind Farm 
Developments in the Northern Cape Province for Mainstream Renewable Power 
SA. 

 Review of the EIA for the Thyspunt Transmission Lines Integration Project 
(proposed construction of Eskom 400kV lines from the proposed Thyspunt 
Nuclear Power Station to Grassridge near Coega, Eastern Cape Province)  

 

June 2008 – Nov 2010   Kazakhmys Services Limited – Environmental Manager 

    

Kazakhmys is a Kazakh based copper mining company that is listed on the 
London Stock Exchange.   
 
Responsibilities included: 
 

 Environmental Management, related to the plans to develop two major 
(Greenfield) open pit copper/molybdenum mines with onsite concentrators 
in Kazakhstan.  
 

 The International ESIA process and the Local Kazakh OVOS applications.   
 

 Managed the Environmental Department and local and international 
consultants. 

 
 Responsibilities included guidance and coordination of the owner’s team 
with regards to: 

 

 Developing an ESIA for the Bozshakol project to international standards 
by coordinating and managing a team of external consultants and internal 
experts 
 

 Developing a plan for development of the ESIA process for Aktogay 
Project 
 

 Obtaining OVOS approval for both Bozshakol and Aktogay Copper 
Mines. 
 

 Coordinating permitting requirements and approvals from Republic of 
Kazakhstan local and National agencies 
 

 Developing internal programs to support international and Kazakh 
environmental standardsfor both projects 
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 Supervision of the environmental field works 
 

 Coordination with other Kazakhmys project team members and external 
consultants to ensure appropriate and rigorous adherence to applicable 
environmental standards and regulations 
 

 Communicating and educating both internal and external stakeholders 
with respect to the projects and their rigorous adherence to high 
environmental standards 

 

 

Aug 2007 – Mar 2008         Parson Brinckerhoff (Pty) Ltd - Environmental Team Leader 

 

Responsible for recruiting junior and senior environmental consultants, 
marketing and business development of the new environmental division.  
Responsible for the management of a team of 4 people, has won 4 projects for 
the new division and set up an office in Craighall.   
 
Projects included:- 
 

 Medupi Power Station, Eskom Generation – Environmental 
management on site during the construction phase. 
 

 400KV Transmission Powerline which is 150km in length for the 
Botswana Power Corporation in Botswana – Environmental Impact 
Assessment and Public Participation Process 

 

 Responsible for assisting the department in being awarded the New 
Alcoa/Alcan development and plant project in Guinea, West Africa – 
Community development and Environmental Impact Assessment. 

 

 ArcelorMittal Steel Capacity Expansion Project at the existing Plant, 
South of Johannesburg, South Africa.  This involves an EIA and  

 Public Participation. 

 

 

Sep 2005 – July 2007       Bohlweki Environmental (Pty) Ltd a group of SSI –  

 Environmental Associate 

 

Responsible for the day to day functioning of her unit, which included work 
relating to projects, marketing and client management. The work involved the 
following: 
 

 EIA Process Applications: 

 Applications for Exemptions, 

 Environmental Scoping Reports, 

 Authority Consultation; 

 Environmental Impact Assessments, 

 Environmental Management Plans, 

 Tendering and proposals; 

 Public Participation and Stakeholder Engagement, 

 Client Management, such as Eskom. 

 Human Resource management; and 

 Project Management and Budgeting. 
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Projects: 

 

 Impacts and Aspects Register for Transwerk, involved the  identification 
of the aspects and the associated impacts for      the Transwerk factory 
in Germiston; 

 

 Eskom Transmission: Mercury – Garona 400kV Transmission  Line, a 
distance of approximately 570 km.  

Included -Environmental Scoping Study for the proposed 400kV 

Transmission line between Mercury and Garona; 
Public Participation Process for the proposed 400kV Transmission lines 
between Mercury and Garona; 
Environmental Impact Assessment for the 400kV Transmission line 
between Mercury and Garona 
Environmental Management Plan for the proposed 400kV 
Transmission lines between Mercury and Garona. 
 

 Petronet New Multi-Products Pipeline (NMPP) from Durban to 
Johannesburg, a distance of approximately 800 km. Kelly was the 
Project Manager for the Social work package on this project.  Included: 
Environmental Scoping Study for the proposed NMPP; 
Public Participation Process for the proposed NMPP; 
Environmental Impact Assessment for the NMPP; 
Environmental Management Plan for the proposed NMPP; 
 

 Eskom Generation: Steelpoort Pumped Storage Scheme Project.  This 
is an Eskom Generation project and Kelly played the role of Project 
manager for the EIA on this project, which included: 

 Environmental Scoping Study for the proposed project 
 Public Participation Process for the proposed project; 
 Environmental Impact Assessment for the project; 
 Environmental Management Plan for the proposed project; 

 

 SSI: Madagascar Landfill project, included: 
Environmental Screening Report 

 

 SSI: Pan African Parliament project, included: 
Environmental Screening report 
 

 Environmental Management Plan for the Grassridge –              
Poseidon 400kV Transmission Powerline for Eskom                 
Transmission. 

 

 

Nov 2004 – Aug2005       Cymbian Enviro-Social Consulting Services – Environmental  

Scientist 

 

At Cymbian, Kelly was responsible for the compilation of proposals and tenders 
and was involved in the Project Management of various environmental 
projects, including the following activities: 
 

 EIA Process Applications: 

 Applications for Exemptions, 

 Environmental Scoping Reports, 

 Authority Consultation; 

 Environmental Impact Assessments, 

 Environmental Management Plans; 

 Public Participation. 

 Environmental Management Programme Reports; and 
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 Auditing of Constructions sites, 

 Project Management and Budgeting. 
 

Projects: 

 

 Update of the EMPR and compilation of the Social and Labour Plan, 
according to the new Mineral rights act, for Cullinan Diamond Mine;  
 

 EIA for the upgrade of the Phalaborwa Entrance Gate and        
Construction of a SAEON Office Park in the Kruger National Park; 
 

 Site Audits and reporting for the Construction of the SAEON     Office 
Park in the Kruger National Park; 
 

 Project Manager for the EIA process for a housing development based 
on sustainable development in the Cradle of Humankind, west of 
Johannesburg; 
 

 The EIA process, involved mainly in the stakeholder engagement and 
public participation, for a 25km Dragline walkway for Xstrata Coal South 
Africa, in Mpumalanga; and 
 

 Project Manager for the scoping process for a housing development in 
Noordheuwel, Mogale City, west of Johannesburg. 

 
 

June 2004 – Oct 2004           Eco-Elements Environmental Services Group 

 

Kelly was a founding member of Eco-Elements and conducted work as an 
Environmental Consultant.   The company was registered and ran for 5 
months, before the company was closed.  Kelly compiled proposals and 
tenders and was heavily involved in the marketing of the company.  

 

Projects: 

 

 Planning and projections for the establishment of a Game Reserve in 
Swaziland; 
 

 Water monitoring and management of industrial waste in Wadeville, 
east of Johannesburg. 

 

Jan 2003 – May 2004            EcoSat Environmental Services Group – Junior Environmental 

Consultant 

 

Conducted work for housing property developers, town planners, engineers, 
mining companies. This work involved the following: 

 

 EIA Process Applications: 

 Applications for Exemptions, 

 Environmental Scoping Reports, 

 Authority Consultation; 

 Environmental Impact Assessments, 

 Environmental Management Plans, 

 Coordination of Specialist Studies, 

 Site Investigations, 

 Public Participation and  

 Basic Geological Reporting. 
 

Additional responsibilities included the marketing and promoting the company. 
Drawing up Terms of Reference for sub-consultants and tenders, she was 
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involved in the budgeting and forecasting of projects, in addition to 
Environmental Consulting. 

 

Projects: 

 

 EIA for the Clearwater Estates housing development in Boksburg; 
 

 Involved in the appeal case for the Triple S Service and petrol  station in 
Ermelo; 

 Scoping process and EMP for the Brits Industrial Water Pipeline; 
 

 Mini Scoping report and EMP for the Upgrade of the Rustenburg 
Sewage Plant; 
 

 Environmental Management and water monitoring at Cobra Watertech; 
 

 Bulk Water supply pipeline to low cost housing development in 
Hartebeespoort; 
 

 Clean up and sealing of the floor at the SAPS scrap yard; 
 

 Involved in the project team for the EMPR for President Steyn Gold 
Mine in Welkom; 
 

 Involved in the project team for the EMPR for ERPM Gold Mine in the 
East of Johannesburg; 
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CURRICULUM VITAE 
Johan Abraham van Schalkwyk 

 
 
 
 
 
PERSONAL PARTICULARS 
Date of birth:   14 April 1952 
Identity number: 520414 5099 08 4 
Marital status:  Married; one daughter 
Nationality:  South African 
 
 
CURRENT POSITION 
Head of Research: National Cultural History Museum. 
 
 
CURRENT ADDRESS 
Work: 
P O Box 28088, Sunnyside, 0132 
Tel: (012) 324 6082; Fax: (012) 328 5173; E-mail: johnny@nfi.org.za 
 
Home: 
62 Coetzer Ave, Monument Park, Pretoria, 0181 
Tel: (012) 347 7270 
 
 
ACADEMIC QUALIFICATIONS 
BA. - 1976 
BA. (Hons.) Archaeology - 1978 - (with distinction) 
Post Graduate Diploma in Museum Science - 1979 
BA. (Hons.) Anthropology - 1981 - (with distinction) 
MA. Anthropology - 1985 
D. Lit et Phil (Anthropology) - 1996 
 
 
NON ACADEMIC QUALIFICATIONS 
Gencor Management Course - 1986 
Gencor Management Course - Advance Course - 1987 
12th HSRC-School in Research Methodology - July 1990 
Dept. of Education and Training Management Course - June 1992 
Social Assessment Professional Development Course - 1994 
Integrated Environmental Management Course, UCT - 1994 
 
 
EMPLOYMENT RECORD 
1978 - present: National Cultural History Museum, Pretoria  
1976 - 1977: Archaeology Department, University of Pretoria  
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PROFESSIONAL EXPERIENCE 
1992 - present: Chief researcher: Head of Department of Research. Manage an average of seven 

researchers in this department and supervise them in their various research projects. Also do 
various projects relating to Anthropology and Archaeology in Limpopo Province, Mpumalanga, 
North West Province and Gauteng. Am also in charge of the Museum’s section for Heritage 
Impact Assessment projects. Have done work in this regard in Limpopo Province, Gauteng, 
Mpumalanga, North West Province, Botswana, Lesotho and Swaziland. Curated various 
exhibitions at different museums. 

1978 - 1991: Curator of the Anthropological Department of the Museum. Carried out extensive fieldwork 
in both anthropology and archaeology and HIA projects all over Mpumalanga, Limpopo Province 
and Gauteng. Curated various exhibitions at different museums. 

1976 - 1977: Assistant researcher responsible for excavations at various sites in Limpopo Province and 
Mpumalanga. 

 
 
PROFESSIONAL MEMBERSHIP 
Member, Association for Anthropologists in Southern Africa 
Member, South African Association of Archaeologists 
Member, Southern African Museums Association 
Member, International Association for Impact Assessment, South African Chapter 
Member, African Studies Association, Smithsonian Institute, Washington 
Member, African Studies Association of Australasia and the Pacific, Perth 
 
 
ADVISORY POSITIONS 
1.  Honorary curator, National Monuments Council: 1984-1989. 
2.  Member of the “Steering committee for the promotion of the arts in the Greater Pretoria”: 1992-1994. 
3.  Member, Board of Directors of the Bakgatla ba Kgafela Heritage Centre: 1997-2000 
4.  Member, CRM section of the South African Association of Archaeologists: 1997-1998.  
5.  Member of the Archaeological Standards Generating Body: 2002- 
 
 
COMMUNITY DEVELOPMENT 
1. Assisting the Bakgatla -ba-Kgafela people, located at Saulspoort, North West Province, to establish a 
Community Heritage Centre 
2. Informal training of students from formerly disadvantaged communities in aspects of heritage 
management, museology, etc. The main thrust of this action is to give them some vocational training to 
prepare them for future job opportunities. 
3. Assisting the Hananwa and Bakoni baga Matlala Tribal Authorities with conservation of sites of 
cultural significance through programmes of sustainable tourism development.  
4. Assisting the Mlambo Tribal Authority with development of programme for cultural tourism.  
5. Assisting the Ndebele of Manala with documentation and development of sites of cultural significance 
for tourism. 
 
 
LECTURING 
Present on regular basis lectures at professional associations - a complete list can be supplied on request.  
 
Act as guest lecture for  
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• museology at the University of Pretoria;  
 
 

PUBLICATIONS 
Published more than fifty papers on topics relating to anthropology, archaeology, history and impact 
assessment in various scientific journals - a complete list can be supplied on request. 
 
 
TEMPORARY EXHIBITS 
Curated a total of 14 temporary exhibits on diverse topics. A complete list can be supplied on request. 

 
 

AWARDS AND GRANTS 
1. Hanisch Book Prize for the best final year Archaeology student, University of Pretoria - 1976. 
2. Special merit award, National Cultural History Museum - 1986. 
3. Special merit award, National Cultural History Museum - 1991. 
4. Grant by the Department of Arts, Culture, Science and Technology, to visit the various African 
countries to study museums, sites and cultural programmes - 1993. 
5. Grant by the National Parks Service, USA, to visit the United States of America to study museums, 
sites, cultural programmes and impact assessment programmes - 1998. 
6. Research grant by the Department of Arts, Culture, Science and Technology - 1999. 
7. Grant by the Cultural Affairs office of the United States Embassy to attend a conference in Charleston, 
West Virginia - 2000.  
8. Grant by the National Research Foundation to develop guidelines for community based tourism 
projects - 2001. 
 
 
CONTRACT WORK 
1. Did research (anthropological, archaeological and historical) and collecting of museum material for 
various museums and institutions, including: 

Cultural History Museum, Cape Town; Anthropology Museum, Hamburg (Germany); Royal 
Academy of Art, London; Johannesburg Art Gallery. 

 
2. Did more than 180 impact assessments (archaeological, anthropological and social) for various 
departments and companies. Projects include roads, dams, mining, water purification works, historical 
landscapes, refuse dumps and urban developments. Clients include the following: 

Pretoria City Council; AMCOAL; Anglo-Alpha; Africon; CSIR; Conradie, Müller & Associates, 
Architects; Dept. of Environmental Affairs & Tourism; Akasia City Council; Walmsley 
Environmental Consultants; HSRC; Rustenburg Platinum Mines; Digby Wells & Associates; 
Seneque, Maughan-Brown, SWK; Consultburo; Bruinette, Kruger & Stoffberg, Consulting 
Engineers; Danie Joubert & Associates; Corporate Image; Western Platinum; Environmental 
Impact Management Services (EIMS); Strategic Environmental Focus; Oryx Environmental; 
Loxton, Venn & Associates; Ekokonsult Inc.; Afrosearch Index; Gouws Uys & White; Booz-
Allen & Hamilton (SA) Ltd; Midrand Metropolitan Council; GLMC, Naledi Development. 

 
3. Am also involved with the development of sites of cultural significance as tourist attractions. These 
include sites around Pretoria, in North West Province, Limpopo Province and Lesotho.  
 
 
NON-PROFESSIONAL EXPERIENCE 
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Is currently also responsible for editorial work with regard to: 
- Editor of the journal Research by the National Cultural History Museum. 
- Editorial board member for Southern African Field Archaeology 
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Present Appointment Principle Public Participation Manager 

 
Date of Birth 21 April 1960 

 
ID Number 6004210065088 

 
Nationality South African 
 
Education Matric 
 
Professional Qualifications National Secretarial Certificate 

 
Field of Specialisation Public Consultation, Facilitation, Strategic Review and Project 

Management 
 
Languages English, Afrikaans 

 
_______________________________________________________________________________________ 
 
 

 

Synopsis Nicolene has over the past 12 years established herself as an 

experienced and well recognized public participation practitioner, 

facilitator and strategic reviewer. She has project managed several high 

profile public participation projects and excels in not only stakeholder 

engagements but with humility for street level consultation. Nicolene 

first formed her own consultancy business in 1997 and joined SiVEST 

in October 2007. She now leads the public participation unit of the 

Company with insightful strategic thinking to ensure the delivery of 

highly professional and a target orientated public participation process 

to their clients as the project dictates. She also has sound knowledge of 

the Equator Principles especially in terms of the Public Participation 

Process required for projects that are funded internationally. Nicolene’s 

skills base also include the facilitation of workshops, public and focus 

group meetings. As the Principle Public Participation Practitioner, her 

proven leadership skills ensures the managing, development and 

motivation of the public participation team to achieve project objectives 

and to maintain high quality standards. 
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Professional History 

 

Oct 2007 – current SiVEST SA (PTY) LTD - Environmental Division: Public Participation 

Process Management 

 

 PUBLIC PARTICIPATION PROCESS: ENVIRONMENTAL IMPACT 

ASSESSMENTS 

 

 Thyspunt Transmission Lines Integration Project: July 2007 - current 

Proposed construction of 5 x 400kV Transmission power lines between 

Thyspunt (near Oyster Bay) to Port Elizabeth (Eskom’s existing Grassridge 

& Dedisa Transmission Substations), Port Elizabeth, Eastern Cape 

Province 

 

 Middelburg Water Treatment Plant (Client: Jones & Wagener 

Consulting Civil Engineers): June 2008 – current 

Water reclamation scheme for BHP Billiton Energy Coal South Africa 

(BECSA) in the Witbank /  Middelburg area, Mpumalanga Province 

 

 Solar Energy Facility (Droogfontein, Kimberley; Kaalplats, 

Loeriesfontein; Paarde Valley, De Aar): September 2010 – current 

The proposed construction of Concentrating Solar Plants (CSP) and 

Concentrating/Photovolaic (CPV/PV) Plants in the Northern Cape 

Province. 

 

 Mookodi Integration Project: June 2010 – current 

Transnet’s coallink upgrade project from Ermelo to Richard’s Bay - Class 

Application for a number of Basic Assessments and Environmental Impact 

Assessments (5 Applications), Mpumalanga and KwaZulu-Natal Provinces 

 

 Kuyasa Power Station: July 2009 – current (project on hold) 

Proposed construction of an IPP Power Station, Delmas, Mpumalanga 

Province. 

 

 Transnet Coallink: March 2009 – current (project on hold) 

Transnet’s coallink upgrade project from Ermelo to Richard’s Bay - Class 

Application for a number of Basic Assessments and Environmental Impact 

Assessments (5 Applications), Mpumalanga and KwaZulu-Natal Provinces 

 

 Evander South – Goldmine (Client: Turgis Consulting) (only Scoping 

Phase): February 2008 – Current (project on hold) 

Proposed establishment of a gold mine in Evander south and pipelines 

between the proposed new mining area and Harmony’s existing gold mine 

infrastructures at Shaft 7, Evander, Mpumalanga Province 
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PROJECTS COMPLETED 

 

 Delarey-Kopela-Phahameng Distribution power line and newly 

proposed Substations: August 2010 

Proposed construction of a Distribution power line between Delareyville 

past Kopela to Madibogo. 

 

 Madupe Borrow Pits (Arcus Gibb): December 2007 

Establishment of borrow pits in Lepalale, Limpopo Province 

 

 Malelane Substation and Turn-in Transmission Power Lines: 

November 2006 – January 2008 

Proposed Construction of a New Malelane Substation and the Proposed 

Construction of a New Komatipoort-Marathon 275kv Transmission Power 

Line Turn-In of approximately 1.5km, Malelane, Mpumalanga Province 

 

 PUBLIC PARTICIPATION PROCESS: BASIC ASSESSMENTS 

 

 Watershed-Mmabatho 88kV Power line (Client: Arcus Gibb): February 

– July 2009 

Required reapplication for an Environmental Authorisation of the 

distribution power lines between Mmabatho and Mafikent, North West 

Province, due to the lapse of time between the issuing of the ROD and 

start of construction. 

 

 

PUBLIC PARTICIPATION PROCESS: IN TERMS OF THE EQUATOR 

PRINCIPLES 

 

 Zimbabwe Ethenol Plant – October 2010 

Consultation process undertaken for the proposed construction of a 

ethanol plant in Chisumbanje, Middle Sabie, Zimbawe 

 

 Miwani Sugar Mill, Nyanza Province – April 2010 

Consultation process undertaken with the assistance of local specialists 

(Kenya Marine and Fisheries Research Institute) for the proposed 

construction of a sugar mill in Miwani, Nyanza Province. 

 

 Proposed AK6 Diamond Mine, Boteti Sub-district, Botswana – July 

2010 

SiVEST compiled an EIA Summary Report and updated the EMP to ensure 

compliance with the Equator Principles. 
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STRATEGIC MANAGEMENT / REVIEW OF PUBLIC PARTICIPATION 

PROCESS 

 

 Environmental Impact Assessments 

 

 Westlake mixed used development in Modderfontein, Gauteng 

Province (Scoping Phase): July 2008 – March 2009 

Mixed use development comprises of a range of business, residential and 

associated, commercial and light industrial uses, as well as open space. 

 

 Kalagadi Manganese: May 2009 - current 

Establishment of a railway line and water pipeline in Hotazel, Northern 

Cape Province 

 

 Mulilo Power Station (Client: Arcus Gibb): January 2009 - current 

Establishment of a coal fired power station near Musina, Limpopo Province 

Responsibilities: 

Strategic review of the Public Participation Process and facilitation of 

meetings 

 

 New Multi-Products Pipeline Project: February 2009 

Liaison between construction company and community representatives 

regarding employment during construction of the multi-products pipeline, 

Mamelodi, Gauteng Province. 

 

 Basic Assessments 

 

 Skukuza Conference Facilities: February – October 2008 

Establishment of conference facilities at the Skukuza Rest Camp, Kruger 

National Park, Mpumalanga Province:  February – October 2008 

 

 Mercury-Zeus 765kV Transmission power lines 

Construction Environmental Management Plan: 1
st
 100km - February 

2008-May2008; Remaining section – May 2009 

 

 Randwater G7 Pipeline: May – November 2008 

Construction of a water pipeline traversing the suburbs of Malvern East, 

Creston Hill, Primrose Hill and Primrose, Germiston, Gauteng Province 

 

 Randwater L5, K3 & K6 Pipelines: October 2008 – July 2009 

Replacement of the existing L5 waterpipeline traversing the suburbs of 

Brakpan on the East Rand of Johannesburg and the the K3 and K6 

pipelines, Brakpan, Gauteng Province 

 

 Randwater Limeplant: May - December 2008 

Dismantling and removal of kilns at Randwater’s Zuikerbosch pumping 

station, Vereeniging, Gauteng Province. 
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24G APPLICATIONS 

 

 Unlawful construction of a manufacturing plant for the purpose of 

manufacturing pre-cast concrete barriers for temporary road construction 

works, Bridle Park, Midrand 

Client: Asande Projects - December 2008 

Proponent: Misha Projects and Engineering 

 

FACILITATION 

 

 EMP for Prospecting Right Application Process (Client: Oresund 

Environmental Solutions):  August 2010 and September 2010 

 

 Ariadne-Eros 400kV/132kV Multi-Circuit Transmission Power Line:  July 

2009 and March 2010 (Client: Acer Africa) 

 

 Middelburg SmancorCR Chemical Plant (Client: Environmental Science 

Associates) – Public Meeting: October 2007 

 

 Majuba-Venus 765kV Transmission Power Lines (Client: Acer Africa) – 

Public Meetings: July 2008 and March 2010 

 

1997 – September 2007 IMAGINATIVE AFRICA (PTY) LTD: Public Participation Practitioner (Self 

Employed) 

 

Savannah Environmental 

 

 Kyalami Strengthening Project: March 2008 – current 

Proposed construction of three 400kV Transmission power lines between 

the new substation and Eskom’s existing Lulamisa Substation, Midrand, 

Gauteng 

 

 Steelpoort Integration Project (Client: Eskom): April 2007 – February 

2009 

Construction of a new Transmission Substation and a 400kV Transmission 

power line between Eskom Transmission’s existing Merensky Substation 

and the newly proposed Transmission substation. The project also 

included a 400kV turn-in Transmission power line between the newly 

proposed transmission substation and the Duva-Leseding transmission 

power line. 

 

Bohlweki Environmental  

 

 New Multi-Products Pipeline Project (Client: Transnet Pipelines): 

October 2005 – February 2008 

Expansion of Transnet Pipeline’s pipeline capacity:  Kendal Pump Depot 

(Mpumalanga Province) to Waltloo Pump Depot (Gauteng Province); 

Jameson Park – Langlaagte Pump Depot Gauteng Province) and Coastal 

to Inland (Durban – Ladysmith – Vrede – Jameson Park). 
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 Mercury- Garona 400kV Transmission power line (Client: Eskom 

Holdings): March 2006 – November 2007 

Construction of a 400kV Transmission power line between Eskom’s 

Mercury Substation (Free State Province) to Garona Substation (Northern 

Cape Province) – crossing the North West Province 

 

 Concentrating Solar Plant (Client: Eskom Holdings): March 2006 – 

September 2007 

Establishment of the proposed Concentrated Solar Thermal Plant (CSP) 

and related infrastructure (Northern Cape Province) 

 

 Hydra-Gamma 2 (Client: Eskom Holdings): November 2006 – 

December 2007 

EIA for the proposed construction of a second 765kV Transmission power 

line between Eskom’s existing Hydra- and Gamma Transmission 

substations 

 

 Komati Power Station (Client: Eskom Holdings): March – December 

2005  

Exemption from EIA for the Return-to-Service of the Komati Power Station, 

Witbank, Mpumalanga Province. 

 

 Luthuli Substation and 132kV Distribution power line (Client: Eskom 

Holdings): July 2005 – October 2006 

Construction of a 132kV distribution powerl ine between Eskom’s existing 

Witkloof substation and the proposed new Luthuli substation in Carolina. 

 

 Matimba & Witkop Transmission Substations (Client: Eskom 

Holdings): December 2003 

Construction of a 400kV Transmission powerline between Eskom’s 

Matimba Substation (near Ellisras) and Witkop Substation (near 

Pietersburg), Limpopo Province 

 

 Ikaros Transmission substation and Associated 400kV Transmission 

power line (Client: Eskom Holdings): January – April 2002 

New Ikaros Substation and Associated 400kV Transmission Line 

Infrastructure, Rustenburg, North West Province. 

 

 Gauging Weirs (Client: Department of Water Affairs and Forestry): 

September 2006 – March 2007 

Construction of two gauging weirs in the lower Vaal (near Douglas) and 

upper Orange River (near Groblershoop), Northern Cape Province 

 

 Gautrain Rapid Rail Link (Client: Gauteng Department of Transport): 

April – September 2002 

Alleviation of traffic congestion on the Ben Schoeman between 

Johannesburg and Pretoria and Johannesburg and OR Tambo 

International. 
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 Platinum Highway Project (Client: South African National Roads 

Agency) January – July 2000 

2
nd

 Phase of the Platinum Highway Project (refer to Golder Associates for 

1
st
 phase). EIA for the proposed construction of the Platinum Highway 

between Pretoria (from the N4) and Botswana. 

 

Naledzi Environmental 

 

 Soweto Quattro Substation and Amended EIR Project (Client: Eskom 

Holdings): November 2009 - current 

Alternative Transmission substation sites needed to be investigated and an 

Amended EIR consultation process to be followed. This project followed on 

the Soweto Integration Project (see below) 

 

 Soweto Integration Project (Client: Eskom Holdings): August 2007 – 

May 2009 

New Eskom Transmission substation near Orlando (Quattro Substation) 

and associated 2 x 400kV Transmission power lines between the newly 

proposed Orlando Transmission Substation and Glockner Substation (near 

Ennerdale, south of Lenasia), Gauteng Province. 

 

 Etna-Glockner Integration Project (Client: Eskom Holdings):   January 

2007 – November 2008 

New double circuit 400kV Transmission power line between Etna 

Substation (near Rothdene, south of Meyerton) and Glockner Substation 

(near Ennerdale, south of Lenasia), Gauteng Province 

 

Golder Associates (Previously – Greyling Liaison & Manyaka Greyling 

Meiring) 

      

 Eskom Holdings (Pty) Ltd – Long-term Coal Supply Study - 

Mpumalanga 

EIA for the Long-term coal supply to Eskom’s Tutuka and Majuba Power 

Stations 

   

 The South African National Roads Agency (Client: Corporate Image) – 

Platinum Toll Highway – Gauteng & North West Provinces 

1
st
  Phase of the Platinum Highway Project (refer to Golder Associates for 

1
st
 phase). EIA for the proposed construction of the Platinum Highway 

between Pretoria (from the N4) and Botswana 

 

 L&W Environmental (Client:  Kynoch) – Mpumalanga Province 

IA for the establishment of a liquid fertilizing blending plant 

 

 Department of Water Affairs and Forestry (DWAF) – Mpumalanga 

Province 

Workshop Co-ordination: Technical and Advisory Committee. Purpose of 

workshop was to get key stakeholders involved in the establishing of a 

committee whereby water usage measurements can be discussed and 

guidelines drawn up. 
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 Corporate Image (Client:  Afrisun – Sun International) – Gauteng 

Province 

Proposed construction of the “Carnival City” Casino and Entertainment 

Centre, Brakpan 

 

Mark Wood Consultants 

 Sasol Gas - Sasol/Arco Gas Pipeline Project – Mpumalanga Province 

Identification of stakeholders and affected landowners for the Scoping 

Phase of the EIA 

 

Industrial Development Corporation 

 Maputo Iron and Steel Project – Mozambique and Mpumalanga 

Province 

Identifying and communicating with possibly affected landowners and 

various key stakeholder groupings in project area. 

 

Landscape Dynamics 

 Eskom Holdings (Pty) Ltd – Anglo Platinum Western Limb Tailings 

Treatment Plan 

Identifying affected landowners on the proposed route alignments 
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PROOF OF SITE NOTICES ERECTED 

April 2013 

  

Figure 1: Site Notices – Close up photo of site notices erected on 
Portion 2 of the Farm Aan De Karree Doorn Pan No. 213 

Figure 2: Site Notices – far photo of site notices erected on Portion 2 
of the Farm Aan De Karree Doorn Pan No. 213 
 



  

Figure 3: Site Notices – Close up photo of site notices erected on the 
remainder of the farm Sous No. 226 

Figure 4: Site Notices – Far photo of site notices erected on the 
remainder of the farm Sous No. 226 
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SiVEST 

Omgewingsafdeling 
 
 
 

 

Gestig in 1952 

 

 

 

 
 

South Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. (hierna Mainstream 

genoem) het op 29 Oktober 2012 ’n Omgewingsmagtiging (OM) bekom vir die oprigting van ’n 

280 MW Windkragaanleg op die plaas Aan De Karree Doorn Pan en op die plaas Sous naby 

Loeriesfontein in die Noord-Kaapprovinsie van Suid-Afrika (DO Verw. No. 12/12/20/2321/3). 

Ingevolge Artikel 39 van die Regulasies op Omgewingsimpakevaluerings wat op 18 Junie 2010 

afgekondig is, kan die houer van ’n OM by die tersaaklike bevoegde owerheid aansoek doen 

om ’n wysiging van die OM. Mainstream doen dus aansoek om ’n wysiging aan die 

oorspronklike OM ten einde die 280 MW windplaasprojek in twee windprojekte op te deel; South 

Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. 140 MW Windplaas en 

South Africa Mainstream Renewable Power Khobab (Edms.) Bpk. 140 MW Windplaas.  

Ooreenkomstig die versoek van die Departement van Omgewingsake is twee Konsep 

Evalueringsverslae vir elk van die windplaasprojekte opgestel ten einde die impakte te evalueer 

wat met die voorgestelde opdeling gepaard gaan. Ingevolge die Nasionale Wet op 

Omgewingsbestuur, 1998 (Wet 107 van 1998) (soos gewysig), en die Regulasies op 

Omgewingsimpakevaluerings (soos gewysig), kragtens Staatskennisgewing R544, R545 en 

R546 wat op 18 Junie 2010 ingevolge Artikel 24(5) afgekondig is, saamgelees met Artikel 44 

van die Nasionale Wet op Omgewingsbestuur (Wet 107 van 1998) word die publiek hiermee in 

kennis gestel dat die Evalueringsverslae in gedrukte formaat beskikbaar sal wees vir oorsig en 

kommentaar by die plek hieronder aangedui. Nog ’n vereiste was dat ’n openbare 

deelnameproses, soos genoem in Artikel 54 van die Regulasies op 

Omgewingsimpakevaluerings, onderneem word ten einde te verseker dat alle Belangstellende 

en/of Geaffekteerde Partye (B&GP’s) ingelig word van die voorgestelde wysiging en die 

geleentheid gebied word om kommentaar te lewer. 

Die Konsep Evalueringsverslag sal vanaf Maandag, 22 April 2013 tot Maandag, 20 Mei 2013 

(teen sluitingstyd) by die plek hieronder aangedui, beskikbaar gestel word vir oorsig en 

kommentaar. Die dokument sal ook op SiVEST se webwerf 

(http://www.sivest.co.za/Download.aspx – soek dan vir die legger ‘10777 Loeriesfontein 2 – 

Wind Farm Amendment Application’) en op CD (op skriftelike versoek) beskikbaar wees. 

PLEK STRAATADRES KANTOORURE KONTAKNOMMER 

Loeriesfontein 

Biblioteek 
Hoofstraat, Loeriesfontein 

Maandae 14h00 – 17h00 

027 662 8607 

Dinsdae 14h00 – 17h00 

Woensdae 15h00 – 17h30 

Donderdae 15h30 – 17h00 

Vrydae 10h00 – 12h30 en  

14h30 – 17h00 

Rig asseblief u skriftelike navrae (brief, faks of e-pos) aan die konsultant hieronder: 

 

 

 

 

 

KENNISGEWING VIR DIE WYSIGING VAN ’N OMGEWINGSMAGTIGING  
EN DIE BESKIKBAARHEID VAN DIE EVALUERINGSVERSLAG 

DO Verw. No.: 12/12/20/2321/3 & NEAS Verw. No.: DEA/EIA/0001086/2012 

OORSIGTYDPERK VAN DIE KONSEP EVALUERINGSVERSLAG 

Shaun Taylor 

SiVEST Environmental 
Posbus 2921 Tel: 011 798 0600 
RIVONIA Faks: 011 803 7272 
2128 E-pos: sivest_ppp@sivest.co.za  
 Webwerf: www.sivest.co.za 

http://www.sivest.co.za/Download.aspx
mailto:andreag@sivest.co.za
http://www.sivest.co.za/


SiVEST   

Environmental Division 
 
 
 

 

Established in 1952 

 

 

 

 

 

South Africa Mainstream Renewable Power Loerisfontein 2 (Pty) Ltd (hereafter referred to as 

Mainstream) obtained an Environmental Authorisation (EA) for the construction of a 280MW 

Wind Facility on the Farm Aan De Karree Doorn Pan and on the Farm Sous near Loeriesfontein 

in the Northern Cape Province of South Africa (DEA Reference 12/12/20/2321/3) on 29 October 

2012. In terms of section 39 of the Environmental Impact Assessment Regulations promulgated 

on 18 June 2010, the holder of an EA can apply to the relevant competent authority for an 

amendment of the EA. Mainstream are therefore applying for an amendment to the original EA 

in order to split the 280MW wind farm project into two wind projects; South Africa Mainstream 

Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind Farm and South Africa Mainstream 

Renewable Power Khobab (Pty) Ltd 140MW Wind Farm.  

In accordance with the request from the Department of Environmental Affairs, two Draft 

Assessment Reports for each wind farm project have been compiled to assess the impacts 

associated with the proposed split. In terms of the National Environmental Management Act, 

1998 (Act No. 107 of 1998), as amended and the Environmental Impact Assessment 

Regulations (as amended), under Government Notices No R544, R545 and R546 promulgated 

on 18 June 2010, Section 24 (5) read with section 44 of the National Environmental 

Management Act (Act No. 107 of 1998), the public is hereby notified that the Assessment 

Reports will be made available in hard copy for review and comment at the venue below. It was 

also required that a public participation process, as referred to in section 54 of the 

Environmental Impact Assessment Regulations, be conducted to ensure that all Interested 

and/or Affected Parties (I&APs) are informed of the proposed amendment and given the 

opportunity to comment. 

The Draft Assessment Report will be made available for review and comment from Monday 22 

April 2013 to Monday 20 May 2013 (end of business) at the venue below. The document will 

also be available on the SiVEST website (http://www.sivest.co.za/Download.aspx then browse 

to the folder ‘10777 Loeriesfontein 2 – Wind Farm Amendment Application’) and CD (on written 

request). 

VENUE STREET ADDRESS HOURS CONTACT NO 

Loeriesfontein 

Library 
Main Street, Loeriesfontein 

Mondays 14h00 – 17h00 

027 662 8607 

Tuesdays 14h00 – 17h00 

Wednesdays 15h00 – 17h30 

Thursdays 15h30 – 17h00 

Fridays 10h00 – 12h30 and 14h30 

– 17h00 

Please direct enquiries, in writing (letter, fax or e-mail), to the consultant below: 

 

 

 

 

 

NOTIFICATION FOR THE AMENDMENT OF AN ENVIRONMENTAL 
AUTHORISATION AND AVAILABILITY OF THE ASSESSMENT REPORT 

DEA Ref. No: 12/12/20/2321/3 & NEAS Ref. No: DEA/EIA/0001086/2012 

REVIEW PERIOD OF THE DRAFT ASSESSMENT REPORT 

Shaun Taylor 

SiVEST Environmental 
P O Box 2921 Tel:     (011) 798 0600 
RIVONIA Fax:     (011) 803 7272 
2128 E-mail:   sivest_ppp@sivest.co.za  
 Website:  www.sivest.co.za 

http://www.sivest.co.za/Download.aspx
mailto:andreag@sivest.co.za
http://www.sivest.co.za/


SiVEST 
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Gestig in 1952 

 

 

 

 
 

South Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. (hierna Mainstream 

genoem) het op 29 Oktober 2012 ’n Omgewingsmagtiging (OM) bekom vir die oprigting van ’n 

280 MW Windkragaanleg op die plaas Aan De Karree Doorn Pan en op die plaas Sous naby 

Loeriesfontein in die Noord-Kaapprovinsie van Suid-Afrika (DO Verw. No. 12/12/20/2321/3). 

Ingevolge Artikel 39 van die Regulasies op Omgewingsimpakevaluerings wat op 18 Junie 2010 

afgekondig is, kan die houer van ’n OM by die tersaaklike bevoegde owerheid aansoek doen 

om ’n wysiging van die OM. Mainstream doen dus aansoek om ’n wysiging aan die 

oorspronklike OM ten einde die 280 MW windplaasprojek in twee windprojekte op te deel; South 

Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. 140 MW Windplaas en 

South Africa Mainstream Renewable Power Khobab (Edms.) Bpk. 140 MW Windplaas.  

Ooreenkomstig die versoek van die Departement van Omgewingsake is twee Konsep 

Evalueringsverslae vir elk van die windplaasprojekte opgestel ten einde die impakte te evalueer 

wat met die voorgestelde opdeling gepaard gaan. Ingevolge die Nasionale Wet op 

Omgewingsbestuur, 1998 (Wet 107 van 1998) (soos gewysig), en die Regulasies op 

Omgewingsimpakevaluerings (soos gewysig), kragtens Staatskennisgewing R544, R545 en 

R546 wat op 18 Junie 2010 ingevolge Artikel 24(5) afgekondig is, saamgelees met Artikel 44 

van die Nasionale Wet op Omgewingsbestuur (Wet 107 van 1998) word die publiek hiermee in 

kennis gestel dat die Evalueringsverslae in gedrukte formaat beskikbaar sal wees vir oorsig en 

kommentaar by die plek hieronder aangedui. Nog ’n vereiste was dat ’n openbare 

deelnameproses, soos genoem in Artikel 54 van die Regulasies op 

Omgewingsimpakevaluerings, onderneem word ten einde te verseker dat alle Belangstellende 

en/of Geaffekteerde Partye (B&GP’s) ingelig word van die voorgestelde wysiging en die 

geleentheid gebied word om kommentaar te lewer. 

Die Konsep Evalueringsverslag sal vanaf Maandag, 22 April 2013 tot Maandag, 20 Mei 2013 

(teen sluitingstyd) by die plek hieronder aangedui, beskikbaar gestel word vir oorsig en 

kommentaar. Die dokument sal ook op SiVEST se webwerf 

(http://www.sivest.co.za/Download.aspx – soek dan vir die legger ‘10777 Loeriesfontein 2 – 

Wind Farm Amendment Application’) en op CD (op skriftelike versoek) beskikbaar wees. 

PLEK STRAATADRES KANTOORURE KONTAKNOMMER 

Loeriesfontein 

Biblioteek 
Hoofstraat, Loeriesfontein 

Maandae 14h00 – 17h00 

027 662 8607 

Dinsdae 14h00 – 17h00 

Woensdae 15h00 – 17h30 

Donderdae 15h30 – 17h00 

Vrydae 10h00 – 12h30 en  

14h30 – 17h00 

Rig asseblief u skriftelike navrae (brief, faks of e-pos) aan die konsultant hieronder: 

 

 

 

 

 

KENNISGEWING VIR DIE WYSIGING VAN ’N OMGEWINGSMAGTIGING  
EN DIE BESKIKBAARHEID VAN DIE EVALUERINGSVERSLAG 

DO Verw. No.: 12/12/20/2321/3 & NEAS Verw. No.: DEA/EIA/0001086/2012 

OORSIGTYDPERK VAN DIE KONSEP EVALUERINGSVERSLAG 

Shaun Taylor 

SiVEST Environmental 
Posbus 2921 Tel: 011 798 0600 
RIVONIA Faks: 011 803 7272 
2128 E-pos: sivest_ppp@sivest.co.za  
 Webwerf: www.sivest.co.za 
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SiVEST   
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Established in 1952 

 

 

 

 

 

South Africa Mainstream Renewable Power Loerisfontein 2 (Pty) Ltd (hereafter referred to as 

Mainstream) obtained an Environmental Authorisation (EA) for the construction of a 280MW 

Wind Facility on the Farm Aan De Karree Doorn Pan and on the Farm Sous near Loeriesfontein 

in the Northern Cape Province of South Africa (DEA Reference 12/12/20/2321/3) on 29 October 

2012. In terms of section 39 of the Environmental Impact Assessment Regulations promulgated 

on 18 June 2010, the holder of an EA can apply to the relevant competent authority for an 

amendment of the EA. Mainstream are therefore applying for an amendment to the original EA 

in order to split the 280MW wind farm project into two wind projects; South Africa Mainstream 

Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind Farm and South Africa Mainstream 

Renewable Power Khobab (Pty) Ltd 140MW Wind Farm.  

In accordance with the request from the Department of Environmental Affairs, two Draft 

Assessment Reports for each wind farm project have been compiled to assess the impacts 

associated with the proposed split. In terms of the National Environmental Management Act, 

1998 (Act No. 107 of 1998), as amended and the Environmental Impact Assessment 

Regulations (as amended), under Government Notices No R544, R545 and R546 promulgated 

on 18 June 2010, Section 24 (5) read with section 44 of the National Environmental 

Management Act (Act No. 107 of 1998), the public is hereby notified that the Assessment 

Reports will be made available in hard copy for review and comment at the venue below. It was 

also required that a public participation process, as referred to in section 54 of the 

Environmental Impact Assessment Regulations, be conducted to ensure that all Interested 

and/or Affected Parties (I&APs) are informed of the proposed amendment and given the 

opportunity to comment. 

The Draft Assessment Report will be made available for review and comment from Monday 22 

April 2013 to Monday 20 May 2013 (end of business) at the venue below. The document will 

also be available on the SiVEST website (http://www.sivest.co.za/Download.aspx then browse 

to the folder ‘10777 Loeriesfontein 2 – Wind Farm Amendment Application’) and CD (on written 

request). 

VENUE STREET ADDRESS HOURS CONTACT NO 

Loeriesfontein 

Library 
Main Street, Loeriesfontein 

Mondays 14h00 – 17h00 

027 662 8607 

Tuesdays 14h00 – 17h00 

Wednesdays 15h00 – 17h30 

Thursdays 15h30 – 17h00 

Fridays 10h00 – 12h30 and 14h30 

– 17h00 

Please direct enquiries, in writing (letter, fax or e-mail), to the consultant below: 

 

 

 

 

 

NOTIFICATION FOR THE AMENDMENT OF AN ENVIRONMENTAL 
AUTHORISATION AND AVAILABILITY OF THE ASSESSMENT REPORT 
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South Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. (hierna Mainstream 

genoem) het op 29 Oktober 2012 ’n Omgewingsmagtiging (OM) bekom vir die oprigting van ’n 

280 MW Windkragaanleg op die plaas Aan De Karree Doorn Pan en op die plaas Sous naby 

Loeriesfontein in die Noord-Kaapprovinsie van Suid-Afrika (DO Verw. No. 12/12/20/2321/3). 

Ingevolge Artikel 39 van die Regulasies op Omgewingsimpakevaluerings wat op 18 Junie 2010 

afgekondig is, kan die houer van ’n OM by die tersaaklike bevoegde owerheid aansoek doen 

om ’n wysiging van die OM. Mainstream doen dus aansoek om ’n wysiging aan die 

oorspronklike OM ten einde die 280 MW windplaasprojek in twee windprojekte op te deel; South 

Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. 140 MW Windplaas en 

South Africa Mainstream Renewable Power Khobab (Edms.) Bpk. 140 MW Windplaas.  

Ooreenkomstig die versoek van die Departement van Omgewingsake is twee Konsep 

Evalueringsverslae vir elk van die windplaasprojekte opgestel ten einde die impakte te evalueer 

wat met die voorgestelde opdeling gepaard gaan. Ingevolge die Nasionale Wet op 

Omgewingsbestuur, 1998 (Wet 107 van 1998) (soos gewysig), en die Regulasies op 

Omgewingsimpakevaluerings (soos gewysig), kragtens Staatskennisgewing R544, R545 en 

R546 wat op 18 Junie 2010 ingevolge Artikel 24(5) afgekondig is, saamgelees met Artikel 44 

van die Nasionale Wet op Omgewingsbestuur (Wet 107 van 1998) word die publiek hiermee in 

kennis gestel dat die Evalueringsverslae in gedrukte formaat beskikbaar sal wees vir oorsig en 

kommentaar by die plek hieronder aangedui. Nog ’n vereiste was dat ’n openbare 

deelnameproses, soos genoem in Artikel 54 van die Regulasies op 

Omgewingsimpakevaluerings, onderneem word ten einde te verseker dat alle Belangstellende 

en/of Geaffekteerde Partye (B&GP’s) ingelig word van die voorgestelde wysiging en die 

geleentheid gebied word om kommentaar te lewer. 

Die Konsep Evalueringsverslag sal vanaf Maandag, 22 April 2013 tot Maandag, 20 Mei 2013 

(teen sluitingstyd) by die plek hieronder aangedui, beskikbaar gestel word vir oorsig en 

kommentaar. Die dokument sal ook op SiVEST se webwerf 

(http://www.sivest.co.za/Download.aspx – soek dan vir die legger ‘10777 Loeriesfontein 2 – 

Wind Farm Amendment Application’) en op CD (op skriftelike versoek) beskikbaar wees. 

PLEK STRAATADRES KANTOORURE KONTAKNOMMER 

Loeriesfontein 

Biblioteek 
Hoofstraat, Loeriesfontein 

Maandae 14h00 – 17h00 

027 662 8607 

Dinsdae 14h00 – 17h00 

Woensdae 15h00 – 17h30 

Donderdae 15h30 – 17h00 

Vrydae 10h00 – 12h30 en  

14h30 – 17h00 

Rig asseblief u skriftelike navrae (brief, faks of e-pos) aan die konsultant hieronder: 
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South Africa Mainstream Renewable Power Loerisfontein 2 (Pty) Ltd (hereafter referred to as 

Mainstream) obtained an Environmental Authorisation (EA) for the construction of a 280MW 

Wind Facility on the Farm Aan De Karree Doorn Pan and on the Farm Sous near Loeriesfontein 

in the Northern Cape Province of South Africa (DEA Reference 12/12/20/2321/3) on 29 October 

2012. In terms of section 39 of the Environmental Impact Assessment Regulations promulgated 

on 18 June 2010, the holder of an EA can apply to the relevant competent authority for an 

amendment of the EA. Mainstream are therefore applying for an amendment to the original EA 

in order to split the 280MW wind farm project into two wind projects; South Africa Mainstream 

Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind Farm and South Africa Mainstream 

Renewable Power Khobab (Pty) Ltd 140MW Wind Farm.  

In accordance with the request from the Department of Environmental Affairs, two Draft 

Assessment Reports for each wind farm project have been compiled to assess the impacts 

associated with the proposed split. In terms of the National Environmental Management Act, 

1998 (Act No. 107 of 1998), as amended and the Environmental Impact Assessment 

Regulations (as amended), under Government Notices No R544, R545 and R546 promulgated 

on 18 June 2010, Section 24 (5) read with section 44 of the National Environmental 

Management Act (Act No. 107 of 1998), the public is hereby notified that the Assessment 

Reports will be made available in hard copy for review and comment at the venue below. It was 

also required that a public participation process, as referred to in section 54 of the 

Environmental Impact Assessment Regulations, be conducted to ensure that all Interested 

and/or Affected Parties (I&APs) are informed of the proposed amendment and given the 

opportunity to comment. 

The Draft Assessment Report will be made available for review and comment from Monday 22 

April 2013 to Monday 20 May 2013 (end of business) at the venue below. The document will 

also be available on the SiVEST website (http://www.sivest.co.za/Download.aspx then browse 

to the folder ‘10777 Loeriesfontein 2 – Wind Farm Amendment Application’) and CD (on written 

request). 

VENUE STREET ADDRESS HOURS CONTACT NO 

Loeriesfontein 

Library 
Main Street, Loeriesfontein 

Mondays 14h00 – 17h00 

027 662 8607 

Tuesdays 14h00 – 17h00 

Wednesdays 15h00 – 17h30 

Thursdays 15h30 – 17h00 

Fridays 10h00 – 12h30 and 14h30 

– 17h00 

Please direct enquiries, in writing (letter, fax or e-mail), to the consultant below: 

 

 

 

 

 

NOTIFICATION FOR THE AMENDMENT OF AN ENVIRONMENTAL 
AUTHORISATION AND AVAILABILITY OF THE ASSESSMENT REPORT 

DEA Ref. No: 12/12/20/2321/3 & NEAS Ref. No: DEA/EIA/0001086/2012 

REVIEW PERIOD OF THE DRAFT ASSESSMENT REPORT 

Shaun Taylor 

SiVEST Environmental 
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1

Veronique Evans

From: Veronique Evans
Sent: 24 May 2013 09:54 AM
Cc: Rebecca Thomas; Shaun Taylor; Nicolene Venter_External
Subject: REMINDER NOTIFICATION FOR COMMENTS ON LOERIESFONTEIN 280MW 

ENVIRONMENTAL AUTHORISATION SUBSTANTIVE AMENDMENT
Attachments: EA Amendment CommForm rev 1 19 April 2013 DV.PDF

TrackingTracking: Recipient Delivery

Rebecca Thomas Delivered: 2013/5/24 09:54 AM

Shaun Taylor Delivered: 2013/5/24 09:54 AM
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'Brave Leballo'
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'Are Van Zyl'

'Walter Gresse'
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'Henk Landman'

'Riaan Smit'

'Andrew Julyan'

'Nadia Chastoor'

'Nico de Goede'

'Bramwell Ortell'

'Bramwell Ortell'

'Attie Coetzee'

'Gideon Van der Westhuizen'

'Chris Fortuin'

'Deon Van der Westhuizen'

'Nonka Byker'

'Hennie Schoeman'

'Cobus Cloete'

'Gizella Opperman'
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Recipient Delivery

'Ronnie Beukes'

'Hendrik Kearney'

'John Geeringh'

'Kevin Leask'

'Gert Bessies'

'Rona Rubert'

'Francois Van der Merwe'

'Sibayi Dumisani'

'Andrew Timothy'

'Sam Fiff'

'Jacoline Mans'

'Faith Kalibbala' Failed: 2013/5/24 09:54 AM

Kelly Tucker Delivered: 2013/5/24 09:54 AM

'Vincent Matabane'

'Brave Leballo'

'Nico Fourie'

'Tania Anderson'

'Bradley Gibbons'

'Mariagrazia Galimberti'

'Francis Jackson'

'Chris Koopman'

'Carolyn Ah Shene-Verdoorn'

'Adriaan Tiplady'

Nicolene Venter_External

'Willie Maritz'
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'Nico Louw'

'Hannes Van Zyl'
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'Braam Lintvelt'

'Marianne Husselmann'

'Alwyn Muller'

'Alwyn Muller'

'Sakkie Lintvelt'

'Riana Lock'

'Albert Fritz'

'Braam Bergh'

'Mere Kgampe'

'Mashudu Marubini'

'Thoko Buthelezi'

'Riaan Van Wyk'

'Noel Viljoen'

'Charl Du Plessis'

'Brian Meyer'

'Uvesh Gopichund'

'Carel  Gersbach'

'Rene De Kock'

'Danie Pieterse'

'Immanuel Smith'

'Jannie Loubser'
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Recipient Delivery

'Willem Auret'

'Heleen van den Heever'

'Johan Crous'

'Shaun Cloete'

'Danita Hohne'

'Ron Bruiners'

'Ntsundeni Ravhogoni'

'JJ Mutyorauta'

'Julius Koen'

'Abe Abrahams'

'Raylene Nel'

'Denver van Heerden'

'Lizell Stoh'

'Lizelle Stroh'

'Paul Avenant'

'Willem Strauss'

'Andries Landman'

'Elbrecht Oswald'

******* Please note that this email was sent from a NO REPLY email address. Please do not reply to 
this address as it is an unmonitored email account.********** 
 
Dear Stakeholders 
 
Please note that the final day for comments on the substantive amendment for the Loeriesontein 2 – 
280MWWind Farm Facility Environmental Authorisation split application is on the 28th May 2013.  
 
Kindly submit any comments on the split draft reports for both the Loeriesfontein 140MW Wind Farm Draft 
Environmental Assessment Report and the Khobab 140MW Draft Environmental Assessment Report either 
before or on the 28th May 2013.  Comments can be sent directly via email. Alternatively, attached for your 
convenience is a comment form for your use. 
 
Thanking you in anticipation of your comments. 
 
Best Regards 
 
Shaun Taylor 
MSc (Aquatic Health) 
Environmental Scientist 
SiVEST Environmental Division 
                                                        
tel  +27 11 798 0600    fax  +27 11 803 7272      
e-mail   shaunt@sivest.co.za    website   www.sivest.co.za 
  
Consulting Engineers  Project Managers  Environmental Consultants  Town and Regional Planners 
Durban  Johannesburg  Pietermaritzburg  Richards Bay  Ladysmith  Cape Town  Harare (Zimbabwe) 
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Dear Mrs. Nyalunga 

 

DEA Ref No: 12/12/20/2321/3 

NEAS Ref No: DEA/EIA/0001086/2012 

 

On the 18th December 2012, an application for amendment was submitted to the Department of 

Environmental Affairs to apply for an amendment to the Environmental Authorisation issued on 

the 29th October 2012 to Mainstream Renewable Power Loeriesfontein (Pty) Ltd (hereafter 

referred to as “Mainstream”) to construct a 280MW Wind Energy Facility and its associated 

infrastructure near Loeriesfontein. The reasons, as stipulated below, necessitated the need for 

amending the original EA: 

1. Due to the Department of Energy’s (DoE) bidding process, a maximum 140 MW can be 

submitted in any single submission to the DoE. Therefore, a split is required for the 

environmental authorisation to meet the DoE criteria.  

2. The applicant’s name to whom EA was issued is incorrect, and as per the Environmental 

Impact Assessment Report should be changed to the correct names as specified above 

accordingly. 

3. The Final EIA Report includes and reports accordingly on a new substation to be built as 

part of the project in question.  It is believed the inclusion of the substation infrastructure 

from the EA was an omission and should be included accordingly for the respective EA. 

4. Minor amendments for adding technical descriptions are required. 

 

However, subsequent to the submission of the original application for amendment, it was 

discovered that following the findings of a 1:100 flood line assessment that was carried out after 

the Environmental Impact Assessment process, that the authorized wind farm infrastructure 

(substation, substation yard, operation and maintenance building and temporary construction 

compound) and a section of the associated power line were located within the delineated 

Department of Environmental Affairs 
2

nd
 Floor, Fedsure Forum Building, North Tower  

Corner Lilian Ngoyi and Pretorius Streets 
PRETORIA 
 

 

NEAS Reference: 

DEA Reference: 

Our reference:  

 

Date: 

DEA/EIA/0001086/2012 

12/12/20/2321/3 

10777 – Loereisfontein 280MW 

Wind Farm  

18 April 2013 



 

floodline area. The original amendment application was therefore withdrawn on the 16th April 

2013.  

 

A new revised amendment application has therefore been compiled to include for the 

amendments requested to relocate the wind farm infrastructure and the associated power line. 

This is attached for your attention. 

 

Should you have any question in this regard, please don’t hesitate to contact me directly. 

 

Yours sincerely 

 
Shaun Taylor 
MSc (Aquatic Health) 
Environmental Scientist 
SiVEST Environmental Division 
                                                        
direct  +27 11 798 0691    tel  +27 11 798 0600    fax  +27 11 803 7272     cell  +27 72 779 4899 
e-mail   shaunt@sivest.co.za    website   www.sivest.co.za 
  
Consulting Engineers  Project Managers  Environmental Consultants  Town and Regional Planners 
Durban  Johannesburg  Pietermaritzburg  Richards Bay  Ladysmith  Cape Town  Harare (Zimbabwe) 
 
  
Encl: 1 X Amendment Application Form and Appendices 
 
cc: Mrs Koliwe Mlambo – Northern Cape Province of Environmental Affairs and Nature 
Conservation  

http://……….......@sivest.co.za/
http://www.sivest.co.za/
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Veronique Evans

From: Veronique Evans
Sent: 24 May 2013 09:54 AM
Cc: Rebecca Thomas; Shaun Taylor; Nicolene Venter_External
Subject: REMINDER NOTIFICATION FOR COMMENTS ON LOERIESFONTEIN 280MW 

ENVIRONMENTAL AUTHORISATION SUBSTANTIVE AMENDMENT
Attachments: EA Amendment CommForm rev 1 19 April 2013 DV.PDF
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******* Please note that this email was sent from a NO REPLY email address. Please do not reply to 
this address as it is an unmonitored email account.********** 
 
Dear Stakeholders 
 
Please note that the final day for comments on the substantive amendment for the Loeriesontein 2 – 
280MWWind Farm Facility Environmental Authorisation split application is on the 28th May 2013.  
 
Kindly submit any comments on the split draft reports for both the Loeriesfontein 140MW Wind Farm Draft 
Environmental Assessment Report and the Khobab 140MW Draft Environmental Assessment Report either 
before or on the 28th May 2013.  Comments can be sent directly via email. Alternatively, attached for your 
convenience is a comment form for your use. 
 
Thanking you in anticipation of your comments. 
 
Best Regards 
 
Shaun Taylor 
MSc (Aquatic Health) 
Environmental Scientist 
SiVEST Environmental Division 
                                                        
tel  +27 11 798 0600    fax  +27 11 803 7272      
e-mail   shaunt@sivest.co.za    website   www.sivest.co.za 
  
Consulting Engineers  Project Managers  Environmental Consultants  Town and Regional Planners 
Durban  Johannesburg  Pietermaritzburg  Richards Bay  Ladysmith  Cape Town  Harare (Zimbabwe) 
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Shaun Taylor

From: Jackie Palm
Sent: Monday, April 22, 2013 3:01 PM
Cc: Shaun Taylor; Rebecca Thomas
Subject: Amendment to Environmental Authorisation for the Proposed Construction of a 280MW 

Wind Farm near Loeriesfontein, Northern Cape Province

Importance: High

Follow Up Flag: Follow up
Flag Status: Flagged

 ******* Please note that this email was sent from a NO REPLY email address. Please do not reply to this address 
as it is an unmonitored email account. Please send reply to shaunt@sivest.co.za ********** 
 
Dear Stakeholder 
DEA Ref. No: 12/12/20/2321/3 
NEAS Ref. No: DEA/EIA/0001086/2012 
 
South Africa Mainstream Renewable Power Loerisfontein 2 (Pty) Ltd (hereafter referred to as Mainstream) obtained an 
Environmental Authorisation (EA) for the construction of a 280MW Wind Facility on the Farm Aan De Karree Doorn Pan 
and on the Farm Sous near Loeriesfontein in the Northern Cape Province of South Africa (DEA Reference 
12/12/20/2321/3) on 29 October 2012. In terms of section 39 of the Environmental Impact Assessment Regulations 
promulgated on 18 June 2010, the holder of an EA can apply to the relevant competent authority for an amendment of the 
EA. Mainstream are therefore applying for an amendment to the original EA in order to split the 280MW wind farm project 
into two wind projects; South Africa Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind Farm and 
South Africa Mainstream Renewable Power Khobab (Pty) Ltd 140MW Wind Farm. 
In accordance with the request from the Department of Environmental Affairs, two Draft Assessment Reports for each 
wind farm project have been compiled to assess the impacts associated with the proposed split. In terms of the National 
Environmental Management Act, 1998 (Act No. 107 of 1998), as amended and the Environmental Impact Assessment 
Regulations (as amended), under Government Notices No R544, R545 and R546 promulgated on 18 June 2010, Section 
24 (5) read with section 44 of the National Environmental Management Act (Act No. 107 of 1998), the public is hereby 
notified that the Assessment Reports will be made available in hard copy for review and comment at the venue below. It 
was also required that a public participation process, as referred to in section 54 of the Environmental Impact Assessment 
Regulations, be conducted to ensure that all Interested and/or Affected Parties (I&APs) are informed of the proposed 
amendment and given the opportunity to comment. 
The Draft Assessment Report will be made available for review and comment from Monday 22 April 2013 to Monday 20 
May 2013 (end of business) at the venue below. The document will also be available on the SiVEST website 
(http://www.sivest.co.za/Download.aspx then browse to the folder ‘10777 Loeriesfontein 2 – Wind Farm Amendment 
Application’) and CD (on written request). 
 
 
 

VENUE STREET ADDRESS HOURS CONTACT NO 

Loeriesfontein 
Library 

Main Street, 
Loeriesfontein 

Mondays 14h00 – 17h00 

027 662 8607 

Tuesdays 14h00 – 17h00 

Wednesdays 15h00 – 17h30 

Thursdays 15h30 – 17h00 

Fridays 10h00 – 12h30 and 
14h30 – 17h00 
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Kind Regards 
 
 
Geagte Belanghebbende 
DEA Ref. No: 12/12/20/2321/3 
NEAS Ref. No: DEA/EIA/0001086/2012 
 
South Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. (hierna Mainstream genoem) het op 
29 Oktober 2012 ’n Omgewingsmagtiging (OM) bekom vir die oprigting van ’n 280 MW Windkragaanleg op die plaas Aan 
De Karree Doorn Pan en op die plaas Sous naby Loeriesfontein in die Noord-Kaapprovinsie van Suid-Afrika (DO Verw. 
No. 12/12/20/2321/3). Ingevolge Artikel 39 van die Regulasies op Omgewingsimpakevaluerings wat op 18 Junie 2010 
afgekondig is, kan die houer van ’n OM by die tersaaklike bevoegde owerheid aansoek doen om ’n wysiging van die OM. 
Mainstream doen dus aansoek om ’n wysiging aan die oorspronklike OM ten einde die 280 MW windplaasprojek in twee 
windprojekte op te deel; South Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. 140 MW Windplaas en 
South Africa Mainstream Renewable Power Khobab (Edms.) Bpk. 140 MW Windplaas. 
Ooreenkomstig die versoek van die Departement van Omgewingsake is twee Konsep Evalueringsverslae vir elk van die 
windplaasprojekte opgestel ten einde die impakte te evalueer wat met die voorgestelde opdeling gepaard gaan. Ingevolge 
die Nasionale Wet op Omgewingsbestuur, 1998 (Wet 107 van 1998) (soos gewysig), en die Regulasies op 
Omgewingsimpakevaluerings (soos gewysig), kragtens Staatskennisgewing R544, R545 en R546 wat op 18 Junie 2010 
ingevolge Artikel 24(5) afgekondig is, saamgelees met Artikel 44 van die Nasionale Wet op Omgewingsbestuur (Wet 107 
van 1998) word die publiek hiermee in kennis gestel dat die Evalueringsverslae in gedrukte formaat beskikbaar sal wees 
vir oorsig en kommentaar by die plek hieronder aangedui. Nog ’n vereiste was dat ’n openbare deelnameproses, soos 
genoem in Artikel 54 van die Regulasies op Omgewingsimpakevaluerings, onderneem word ten einde te verseker dat alle 
Belangstellende en/of Geaffekteerde Partye (B&GP’s) ingelig word van die voorgestelde wysiging en die geleentheid 
gebied word om kommentaar te lewer. 
Die Konsep Evalueringsverslag sal vanaf Maandag, 22 April 2013 tot Maandag, 20 Mei 2013 (teen sluitingstyd) by die 
plek hieronder aangedui, beskikbaar gestel word vir oorsig en kommentaar. Die dokument sal ook op SiVEST se webwerf 
(http://www.sivest.co.za/Download.aspx – soek dan vir die legger ‘10777 Loeriesfontein 2 – Wind Farm Amendment 
Application’) en op CD (op skriftelike versoek) beskikbaar wees. 

PLEK STRAATADRES KANTOORURE KONTAKNOMMER 

Loeriesfontein 
Biblioteek 

Hoofstraat, Loeriesfontein 

Maandae 14h00 – 17h00 

027 662 8607 

Dinsdae 14h00 – 17h00 

Woensdae 15h00 – 17h30 

Donderdae 15h30 – 17h00 

Vrydae 10h00 – 12h30 en  
14h30 – 17h00 

 
Die Uwe 
 
Shaun Taylor 
Environmental Scientist 
Omgewingswetenskaplike 
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Letter

In terms of Section 38(8) of the National Heritage Resources Act (Act 25 of 1999)

Attention: Mr Shaun Taylor
Sivest
PO Box 2921
Rivonia
2128

Proposed Construction of a Wind Farm and Photovoltaic (PV) Facility near Loeriesfontein, Northern
Cape Province, South Africa

SAHRA notes that the 480MW Wind Farm facility proposed near Loeriesfontein by Mainstream Renewable
Power South Africa has been split into two individual facilities of 140MW each. These are the Loeriesfontein
and Khobab Wind Energy Facilities.

SAHRA confirms that the heritage studies conducted for the original application still stand and no new studies
are required. As such, the recommendations endorsed in the SAHRA comment of 9 August 2012 still stand.

These recommendations are copied below for your convenience:

The SAHRA Archaeology, Palaeontology and Meteorite Unit has no objection to the development (in
terms of the archaeological and palaeontological components of the heritage resources). If any new
evidence of archaeological sites or artefacts, palaeontological fossils, graves or other heritage
resources are found during development, construction or mining, SAHRA (Katie Smuts/Colette
Scheermeyer, Tel: 021 462 4502) and a professional archaeologist must be alerted immediately.
The archaeological sites recorded should be protected. These should be fenced off before and during
construction and clearly marked on all construction maps. The fencing – temporary fencing will suffice
– should be 5m from the outer limit of the site and a buffer of at least 20m from the edge of the sites
needs to be maintained.
The graves should be restored where these are dilapidated, protected and conserved in perpetuity. For
this purpose, a proper fence must be build around them including entry gates to allow visits from
relatives and family friends. The fence must be placed 5 meters away from the perimeter of the graves.
No development is allowed within 15 meters from the fence line surrounding the graves. Alternatively, if
the area where the burials are located fall within the development footprint, then provisions stipulated
in section 36 of the National Heritage Resources Act (Act No. 25 of 1999) are applicable, and
relocation of these might proceed provided that a public consultation process is followed (see 
http://www.sahra.org.za/sites/default/files/website/articledocs/SahraRegulations_0.pdf).
Decisions on Built Environment (e.g. structures over 60 years) and Cultural Landscapes and
associated Living Heritage (e.g. sacred sites) must be made by the Provincial Heritage Resources
Authority of the Northern Cape (Mr. Andrew Timothy,ratha.timothy@gmail.com) to whom this
Archaeological Review Comment will be copied.

Wind Farm near Loeriesfontein

Our Ref: 9/2/017/0020

Enquiries: Kathryn Smuts Date: Thursday June 06, 2013
Tel: 021 462 4502
Email: ksmuts@sahra.org.za Page No: 1
CaseID: 1637

http://www.sahra.org.za/sites/default/files/website/articledocs/SahraRegulations_0.pdf
mailto:ratha.timothy@gmail.com


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Should you have any further queries, please contact the designated official using the case number quoted
above in the case header.

Yours faithfully

________________________________________ 
Kathryn Smuts
Heritage Officer: Archaeology
South African Heritage Resources Agency

________________________________________ 
Colette Scheermeyer
SAHRA Head Archaeologist
South African Heritage Resources Agency

ADMIN:
Direct URL to case: http://www.sahra.org.za/node/110744
(DEA, Ref: 12/12/20/2321/1) (DEA, Ref: 12/12/20/2321/3)

Terms & Conditions:

1. This approval does not exonerate the applicant from obtaining local authority approval or any other necessary approval for
proposed work.

2. If any heritage resources, including graves or human remains, are encountered they must be reported to SAHRA immediately.
3. SAHRA reserves the right to request additional information as required.

Wind Farm near Loeriesfontein

Our Ref: 9/2/017/0020

Enquiries: Kathryn Smuts Date: Thursday June 06, 2013
Tel: 021 462 4502
Email: ksmuts@sahra.org.za Page No: 2
CaseID: 1637
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ENVIRONMENTAL IMPACT ASSESSMENT (EIA) AND ENVIRONMENTAL MANAGEMENT PROGRAMME (EMPr) FOR THE PROPOSED CONSTRUCTION OF A 140MW WIND 
FARM ON PORTIONS 1 AND 2 ON THE FARM AAN DE KARREE DOORN PAN NO. 213 NEAR LOERIESFONTEIN, NORTHERN CAPE PROVINCE 
Environmental Impact Assessment – Impact Phase 
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ENVIRONMENTAL IMPACT ASSESSMENT (EIA) AND ENVIRONMENTAL MANAGEMENT PROGRAMME (EMPr) 

COMMENTS AND RESPONSES REPORT – FINAL ENVIRONMENTAL ASSESSMENT REPORT 

PROPOSED CONSTRUCTION OF A 140MW WIND FARM ON PORTIONS 1 AND 2 ON THE 
FARM AAN DE KARREE DOORN PAN NO. 213 NEAR LOERIESFONTEIN, NORTHERN CAPE 

PROVINCE 

SUMMARY OF ENVIRONMENTAL ISSUES/CONCERNS AND SUGGESTIONS RAISED BY INTERESTED 
AND/OR AFFECTED PARTIES 

 

 

Stakeholders who contributed issues ranging across all sectors of society are recorded in this Comments and Responses Report (C&RR). Full record of every issue 

raised is available from the public participation office and is also included in Appendix 5E of the Final Environmental Assessment Report. Similar issues raised have 

been grouped together. The name, affiliation and date of the commentator are also indicated. Technical comments made by the project team are not included in the 

C&RR. Comments have been captured alphabetically according to surname under each category. 
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Issue/Comment Raised By Response 

1. Bat Related Comments/ Issues 

No Comments.   No Response 

2. Electro Magnetic Field Related Comments / Issues 

No Comments.   No Response 

3. Heritage Related Comments / Issues 

No Comments.   No Response 

4. Road / Traffic Related Comments/ Issues  

No Comments.   No Response 

5. Social and socio-Economic Comments / Issues 

No Comments.   No Response 

6. Waste Related Comments/ Issues 

No Comments.   No Response 

7. Water Related Comments / Issues 

No Comments.   No Response 

8. Technical Related Comments / Issues 

No Comments.   No Response 

9. General Comments/Issues 

No Comments.   No Response 

10. Comments/Issues on Draft Environmental Assessment Report (DEAR) 

1. Square Kilometre Array 

Requested to be added Mrs. Nametshego Moleme to the database for future correspondence 22 April 2013 

Mr. Mere Kgampe 

Square Kilometre Array 

Mrs. Nametshego was added to the 

database. 

Shaun Taylor - SIVEST 
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Mr Julyan Andrew Iron Ore Line
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Mev Van Zyl Anna Inwoner: Loeriesfontein
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Mnr Beukes Antonio Inwoner: Loeriesfontein

Mr Van Zyl Are

Mr Coetzee Attie Depot Engineer: Saldanha

Mr Gartin Aviv

Mnr Lintvelt Braam Grondeienaar Albert Lintvelt Familie Trust

Mnr Bergh Braam Town Planner

Mr Gibbons Bradley Field Officer

Mr Ortell Bramwell Area Productin Manager Iron Ore Line

Mr Ortell Bramwell Area Productin Manager Iron Ore Line

Mr Leballo Brave

Mr Leballo Brave

Chief Manager of 

Environment / 

Infrastructure
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Mnr Meyer Brian Hoof Infrastruktuur

Mr Gersbach Carel

Senior Manager: 

Communications, 

Navigation & Surveillance

Mr Schrader Carlo

Ms Ah Shene-Verdoorn Carolyn

Policy and Advocacy 

Manager

Me Beukes Catherina Inwoner: Loeriesfontein

Me Waterboer Catrina Inwoner: Loeriesfontein

Mr Du Plessis Charl Municipal Manager

Me Manus Charmaine Inwoner: Loeriesfontein

Mnr Fortuin Chris

Mr Koopman Chris Manager: Infrastructure

Me Beukes Christelle Inwoner: Loeriesfontein

Ms Dallas Christians

Mr Mduduzi Christopher

Mnr van Jaarsveld CL

Mnr Beukes Clayton Inwoner: Loeriesfontein

Mr Cloete Cobus

Depot Engineering 

Manager

Mr Strouss D

Mr Pieterse Danie Snr Environmental

Ms Hohne Danita Scientific Technician

Mr van Heerden Denver Head Of Department

Mnr Van der Westhuizen Deon Grondeienaar

Mr Hadebe Dudu

Mnr van Schalkwyk F Inwoner: Loeriesfontein

Ms Kalibbala Faith Environmental Scientist

Ms Jackson Francis Project Portfolio Manager

Mr Van der Merwe Francois Landowner

Mr Eager Frank

Rdl Sterkse Frik Raadslid: Wyk 3

Mnr Greeff Gaffie Gemeenskapsleier

Mr Bessies Gert Municipal Manager

Mev September Getruida Inwoner: Loeriesfontein

Clr Engelbrecht Gideon Councillor

Mnr Van der Westhuizen Gideon Grondeienaar

Mr Waterbooer Giel Voorsitter

Mev Opperman Gizella Raadslid

Mnr Naou Godfrey Inwoner: Loeriesfontein
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Mr Beringer Grant

Mnr Van Zyl Hannes Lid

Mr Reid Hein

Ms van den Heever Heleen Wayleave Management

Me Van Schalkwyk Helena

Parlementere 

Verteenwoordiger

Mr Kearney Hendrik

Mev Beukes Hendrina Inwoner: Loeriesfontein

Mr Landman Henk Manager: Land&Rights North Western Region Operating Unit

Mr Schoeman Hennie Depot Engineer North

Mnr van Jaarsveld Hentie Voorsitter

Mnr Van der Merwe Herbert Inwoner: Loeriesfontein

Me Steenkamp Hermina

Parlementere 

Verteenwoordiger

Mr Hawke Howard

Mr Smith Immanuel

Head of Department: 

Infrastructure

Ms van der Ross Irene Inowner

Me Van de Ross Irene Inwoner: Loeriesfontein

Ms Mans Jacoline Chief Forester

Mnr Van Zyl Jakobus Inwoner: Loeriesfontein

Mr Steenkamp Jannie Inowner

Mr Loubser Jannie Manager: Planning

Me Basson Jasmine Inwoner: Loeriesfontein

Mr Mutyorauta JJ

Head Of Department: 

Environmental 

Management

Mr Van Schalkwyk Johan

Mr Crous Johan

Manager: Economic 

Development
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Shaun Taylor

From: Jackie Palm
Sent: Monday, April 22, 2013 3:01 PM
Cc: Shaun Taylor; Rebecca Thomas
Subject: Amendment to Environmental Authorisation for the Proposed Construction of a 280MW 

Wind Farm near Loeriesfontein, Northern Cape Province

Importance: High

Follow Up Flag: Follow up
Flag Status: Flagged

 ******* Please note that this email was sent from a NO REPLY email address. Please do not reply to this address 
as it is an unmonitored email account. Please send reply to shaunt@sivest.co.za ********** 
 
Dear Stakeholder 
DEA Ref. No: 12/12/20/2321/3 
NEAS Ref. No: DEA/EIA/0001086/2012 
 
South Africa Mainstream Renewable Power Loerisfontein 2 (Pty) Ltd (hereafter referred to as Mainstream) obtained an 
Environmental Authorisation (EA) for the construction of a 280MW Wind Facility on the Farm Aan De Karree Doorn Pan 
and on the Farm Sous near Loeriesfontein in the Northern Cape Province of South Africa (DEA Reference 
12/12/20/2321/3) on 29 October 2012. In terms of section 39 of the Environmental Impact Assessment Regulations 
promulgated on 18 June 2010, the holder of an EA can apply to the relevant competent authority for an amendment of the 
EA. Mainstream are therefore applying for an amendment to the original EA in order to split the 280MW wind farm project 
into two wind projects; South Africa Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind Farm and 
South Africa Mainstream Renewable Power Khobab (Pty) Ltd 140MW Wind Farm. 
In accordance with the request from the Department of Environmental Affairs, two Draft Assessment Reports for each 
wind farm project have been compiled to assess the impacts associated with the proposed split. In terms of the National 
Environmental Management Act, 1998 (Act No. 107 of 1998), as amended and the Environmental Impact Assessment 
Regulations (as amended), under Government Notices No R544, R545 and R546 promulgated on 18 June 2010, Section 
24 (5) read with section 44 of the National Environmental Management Act (Act No. 107 of 1998), the public is hereby 
notified that the Assessment Reports will be made available in hard copy for review and comment at the venue below. It 
was also required that a public participation process, as referred to in section 54 of the Environmental Impact Assessment 
Regulations, be conducted to ensure that all Interested and/or Affected Parties (I&APs) are informed of the proposed 
amendment and given the opportunity to comment. 
The Draft Assessment Report will be made available for review and comment from Monday 22 April 2013 to Monday 20 
May 2013 (end of business) at the venue below. The document will also be available on the SiVEST website 
(http://www.sivest.co.za/Download.aspx then browse to the folder ‘10777 Loeriesfontein 2 – Wind Farm Amendment 
Application’) and CD (on written request). 
 
 
 

VENUE STREET ADDRESS HOURS CONTACT NO 

Loeriesfontein 
Library 

Main Street, 
Loeriesfontein 

Mondays 14h00 – 17h00 

027 662 8607 

Tuesdays 14h00 – 17h00 

Wednesdays 15h00 – 17h30 

Thursdays 15h30 – 17h00 

Fridays 10h00 – 12h30 and 
14h30 – 17h00 



2

 
Kind Regards 
 
 
Geagte Belanghebbende 
DEA Ref. No: 12/12/20/2321/3 
NEAS Ref. No: DEA/EIA/0001086/2012 
 
South Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. (hierna Mainstream genoem) het op 
29 Oktober 2012 ’n Omgewingsmagtiging (OM) bekom vir die oprigting van ’n 280 MW Windkragaanleg op die plaas Aan 
De Karree Doorn Pan en op die plaas Sous naby Loeriesfontein in die Noord-Kaapprovinsie van Suid-Afrika (DO Verw. 
No. 12/12/20/2321/3). Ingevolge Artikel 39 van die Regulasies op Omgewingsimpakevaluerings wat op 18 Junie 2010 
afgekondig is, kan die houer van ’n OM by die tersaaklike bevoegde owerheid aansoek doen om ’n wysiging van die OM. 
Mainstream doen dus aansoek om ’n wysiging aan die oorspronklike OM ten einde die 280 MW windplaasprojek in twee 
windprojekte op te deel; South Africa Mainstream Renewable Power Loeriesfontein 2 (Edms.) Bpk. 140 MW Windplaas en 
South Africa Mainstream Renewable Power Khobab (Edms.) Bpk. 140 MW Windplaas. 
Ooreenkomstig die versoek van die Departement van Omgewingsake is twee Konsep Evalueringsverslae vir elk van die 
windplaasprojekte opgestel ten einde die impakte te evalueer wat met die voorgestelde opdeling gepaard gaan. Ingevolge 
die Nasionale Wet op Omgewingsbestuur, 1998 (Wet 107 van 1998) (soos gewysig), en die Regulasies op 
Omgewingsimpakevaluerings (soos gewysig), kragtens Staatskennisgewing R544, R545 en R546 wat op 18 Junie 2010 
ingevolge Artikel 24(5) afgekondig is, saamgelees met Artikel 44 van die Nasionale Wet op Omgewingsbestuur (Wet 107 
van 1998) word die publiek hiermee in kennis gestel dat die Evalueringsverslae in gedrukte formaat beskikbaar sal wees 
vir oorsig en kommentaar by die plek hieronder aangedui. Nog ’n vereiste was dat ’n openbare deelnameproses, soos 
genoem in Artikel 54 van die Regulasies op Omgewingsimpakevaluerings, onderneem word ten einde te verseker dat alle 
Belangstellende en/of Geaffekteerde Partye (B&GP’s) ingelig word van die voorgestelde wysiging en die geleentheid 
gebied word om kommentaar te lewer. 
Die Konsep Evalueringsverslag sal vanaf Maandag, 22 April 2013 tot Maandag, 20 Mei 2013 (teen sluitingstyd) by die 
plek hieronder aangedui, beskikbaar gestel word vir oorsig en kommentaar. Die dokument sal ook op SiVEST se webwerf 
(http://www.sivest.co.za/Download.aspx – soek dan vir die legger ‘10777 Loeriesfontein 2 – Wind Farm Amendment 
Application’) en op CD (op skriftelike versoek) beskikbaar wees. 

PLEK STRAATADRES KANTOORURE KONTAKNOMMER 

Loeriesfontein 
Biblioteek 

Hoofstraat, Loeriesfontein 

Maandae 14h00 – 17h00 

027 662 8607 

Dinsdae 14h00 – 17h00 

Woensdae 15h00 – 17h30 

Donderdae 15h30 – 17h00 

Vrydae 10h00 – 12h30 en  
14h30 – 17h00 

 
Die Uwe 
 
Shaun Taylor 
Environmental Scientist 
Omgewingswetenskaplike 
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Declaration 
 
I, Liesl Koch, declare that I – 
 

 act as an independent specialist consultant in the fields of Biodiversity (Fauna and Flora) 

for the Biodiversity Impact Assessment for a Wind Farm and Photovoltaic (PV) 

Facility near Loeriesfontein; 

 do not have and will not have any financial interest in the undertaking of the activity, other 

than remuneration for work performed in terms of the Environmental Impact Assessment 

Regulations, 2010; 

 have and will not have any vested interest in the proposed activity proceeding; 

 have no, and will not engage in, conflicting interests in the undertaking of the activity; 
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Liesl Koch 
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Executive Summary 
 

The proposed project involves the construction of a Wind Farm and photovoltaic facility near 

Loeriesfontein in the Northern Cape Province. A biodiversity assessment was required as part of 

the application for Environmental Authorisation. 

 

The study area falls within the Bushmanland Basin Shrubland, which falls within the Nama Karoo.  

 

The investigation illustrated that no fatal flaws are present with few distinct sensitive areas 

present.  

 

Various alternatives have been suggested and assessed. Sites less suited have been eliminated 

and preferred locations selected. 

 

The surrounding areas in addition to the large expanses of the farm which are intact will be able 

to provide sufficient habitat for species movement during construction.  

 

The specialist investigation has indicated that environmental impacts may result if the mitigation 

measures listed in this report are not implemented. Impacts that may occur as a result of the wind 

farm and PV Plant are mainly related to loss of vegetation cover, loss of habitat, loss of red data 

species and the edge effect. No Red Data species were noted during the field investigations. This 

does not however rule out their potential occurrence. For this reason, it is imperative that the 

mitigation measures are strictly implemented to ensure strict management should these species 

be encountered. 
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MAINSTREAM RENEWABLE POWER SOUTH AFRICA 
 

CONSTRUCTION OF A WIND FARM AND PV FACILITY NEAR 
LOERIESFONTEIN  

 
BIODIVERSITY IMPACT ASSESSMENT 

 

 

1 INTRODUCTION 

 

SiVEST have been appointed by Mainstream Renewable Power South Africa to undertake a 

specialist biodiversity assessment for the proposed wind farm and photovoltaic facility near 

Loeriesfontein, Northern Cape. This study forms part of a wider Environmental Impact 

Assessment (Scoping and Environmental Impact Assessment) that needs to be undertaken by 

the project proponent to identify and assess all the potential environmental impacts associated 

with the proposed project.  

 

The Scoping Phase of the project has been completed and the project is now in the EIA phase. 

The scoping study aimed at identifying possible floral and faunal issues that needed to be 

addressed in the impact phase and inform preferred sites for the proposed infrastructure. The 

study also attempted to identify sensitive areas from a biodiversity perspective and identify the 

potential presence of Red Data species. The site is very uniform in nature which very few distinct 

sensitive areas.  

 

Nonetheless, all the above aspects are assessed and discussed in more detail in this EIA study. 

This study undertakes in-depth field surveys of flora and fauna of the study area and hence 

informs preferred sites for the construction of the proposed development. 

 

The study area falls within the Nama Karoo Biome. The vegetation unit is described below. 

 

1.1 Policy and legislation 

 

1.1.1 National Environmental Management Act: Biodiversity Act 

 

The National Environmental Management: Biodiversity Act, 2004 (Act No. 10 of 2004) operates in 

conjunction with the National Environmental Management: Protected Areas Act No. 57 of 2003. 
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Both Acts emerge from the recommendations of the White Paper on the Conservation and 

Sustainable Use of South Africa's Biodiversity (1998) and were originally conceived of as one Act. 

 

The objectives of the Act are: 

 

 within the framework of the National Environmental Management Act, to provide for: 

 the management and conservation of biological diversity within the Republic and of the 

components of such biological diversity; 

 the use of indigenous biological resources in a sustainable manner; and  

 the fair and equitable sharing among stakeholders of benefits arising from bioprospecting 

involving indigenous biological resources;  

 to give effect to ratified international agreements relating to biodiversity which are binding 

on the Republic; 

 to provide for co-operative governance in biodiversity management and conservation; 

and to provide for a South African National Biodiversity Institute (SANBI) to assist in 

achieving the objectives of the Act. 

 

The Act provides specifically for the issuing of permits. Before issuing a permit, the issuing 

authority may in writing require the applicant to furnish it, at the applicant’s expense, with such 

independent risk assessment or expert evidence as the issuing authority may determine. 

Regulations may be made pertaining to various matters regulated by the Act, offences and 

penalties are provided for, and consultation processes are prescribed. Should Red Data species 

be directly affected by the proposed lines or substation site, then the necessary permits will be 

required to be applied for.  

 

1.1.2 Nature Conservation Ordinance 

 

These are developed to protect both animal and plant species within the various provinces of the 

country which warrant protection. These may be species which are under threat or which are 

already considered to be endangered. The provincial environmental authorities are responsible 

for the issuing of permits in terms of this legislation. The Northern Cape Nature Conservation Act, 

2009 (Act No. 9 of 2009) and the Nature and Environmental Conservation Ordinance 19 of 1974 

are of relevance to the Northern Cape Province. 

 

A floral biodiversity assessment has been conducted to explore how the proposed development 

may impact on flora as protected by the Act. 
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1.1.3 Conservation of Agricultural Resources, 1983 (Act No. 43 of 1983) 

 

In 1984, regulations were passed in terms of the Conservation of Agricultural Resources Act 

(CARA) regulations declaring about 50 species “weeds” or “invader plants”.  On 30 March 2001 

the Minister of Agriculture promulgated an amendment to these regulations. The species are 

regarded as weeds outside of these demarcated areas, and landowners are required to take 

steps to control the species where they occur on their properties. Plants are divided into three 

categories. These are listed below:  

 

Category 1 species (e.g. Triffid Weed, Lantana) are considered the most problematic. As 

declared weeds, they may not occur on any land or on any inland water surface throughout RSA.  

No person may sell, advertise, exhibit, transmit, send, deliver for sale, exchange or dispose of 

any weed. It is also illegal to cause or permit the dispersal of any weed from one place to another. 

 

Category 2 species (such as pine and gum) are also problematic but are more commonly grown 

for commercial purposes or any viable and beneficial function, such as woodlots, fire belts, 

building material, animal fodder and soil stabilization. 

 

Category 3 plants (such as Syringas and Morning Glory) are generally ornamental plants, which 

may be retained, but no new planting or trade or propagating of these plants is permitted. 

 

It is Mainstream’s responsibility to ensure that none of these species proliferate on the site as a 

result of the proposed development.  

 

1.1.4 National Forests Act, 1998 (No 84 of 1998) 

 

The main purpose of the National Forests Act No 84 of 1998 as amended is to promote the 

sustainable management and development of forests for the benefit of all. Amongst the other 

functions of the Act, the purpose most relevant to a project such is this is the provision of special 

measures for the protection of certain forests and trees. The Act ensures that protected trees are 

preserved. A list of protected trees was published in GN 734 of the 16
th
 September 2011. Any 

trees included on this list that are affected by any development require a permit to be removed or 

affected in any way.  

 

Should any protected trees be affected on the site by the development they would require a 

permit in terms of this Act.  
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2 PROJECT DESCRIPTION 

2.1 Site Locality 

 

Loeriesfontein is a small town in the Northern Cape of South Africa. It falls within the Hantam 

region. The town of Loeriesfontein is within a basin surrounded by mountains, and it is accessed 

from the N7 highway (north out of Cape Town), turning off on the R27 at Van Rhynsdorp to 

Nieuwoudtville, then following the R357 to Loeriesfontein (a further 65km north). 

 

The proposed site is located on the farms Sous and Aan De Karree Doorn Pan approximately 

60km north of Loeriesfontein. The site falls within the boundaries of the Hantam Local 

Municipality and in the greater Namakwa District Municipality. The site is approximately 10 400ha 

in size of which a smaller area will be required for the establishment of the proposed wind farm.  

 

 

Figure 1: Site Locality  

 

2.2 Technical Project Description 
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At this stage, it is estimated that the proposed project will encompass the following components: 

 

Project 1: 50MW Wind 

Project 2: 420MW Wind 

Project 3: 100MW Solar 

 

These will be constructed in a phased approach. The wind projects will entail the installation of a 

number of wind turbine generators and their associated components in order to generate 

electricity that is to be fed into the existing Eskom distribution and/or transmission lines that cross 

or are located nearby the proposed site. The total power generation capacity limit and the number 

of wind turbines to be accommodated will ultimately depend on the size of the developable area 

which will be determined by the EIA.  

 

The wind components will include the following: 

 Turbines  

 Electrical Connections 

 Substation 

 Roads 

 Laydown Area 

 Administration buildings and warehouses 

 

The solar project will entail the installation of photovoltaic / concentrated photovoltaic panels 

(PV/CPV) and their associated components. They will also link into the electricity grid.  

 

The solar components will include the following: 

PV/CPV panels in a solar field 

 Solar field 

 Substation 

 Electrical Connections 

 Access Road 

 Laydown Area 

 Administration buildings and warehouses 

 Fencing  

 Solar Resource Measuring Station 

 

Please refer to the full EIA report for the detailed technical description.  

 

2.2.1 Alternatives 

 

Various alternatives have been proposed for each project described above. 
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Table 1: Alternatives to be assessed 

Project Alternative 

Project 1: 50MW Wind Power line alt 1 

Power line alt 2 

Substation alt 1 

Substation alt 2 

O & M buildings and laydown area alt 1 

O & M buildings and laydown area alt 2 

Project 2: 420MW Wind Power line alt 1 

Power line alt 2 

Substation alt 1 

Substation alt 2 

O & M buildings and laydown area alt 1 

O & M buildings and laydown area alt 2 

Project 3: 100MW Solar – 

Alternative 1 

 

Power line alt 1(i) 

Power line alt 1(ii) 

Substation alt 1(i) 

Substation alt 1(ii) 

O & M buildings and laydown area alt 1(i) 

O & M buildings and laydown area alt 1(ii) 

Project 3: 100MW Solar – 

Alternative 2 

Power line alt 2(i) 

Power line alt 2(ii) 

Substation alt 2(i) 

Substation alt 2(ii) 

O & M buildings and laydown area alt 2(i) 

O & M buildings and laydown area alt 2(ii) 
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Figure 2: Project 1 50MW Wind - Alternatives and Proposed Layout 

 

Figure 3: Project 2 420MW Wind- Alternatives and Proposed Layout 
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Figure 4: Project 3 100MW Solar - Alternatives and Proposed Layout 
 

 

3 ASSESSMENT METHODOLOGY 

 

The aim of the study is to determine and assess potential impacts of the proposed development 

on flora and fauna, with special attention given to Red Data species. 

 

3.1 Flora 

 

The floral survey undertaken during the scoping phase was further supplemented with fieldwork 

conducted between the 30
th
 of August 2011 and the 2

nd
 of September 2011. This was during the 

flowering season.  

 

The flora of the study site is very uniform, therefore several sample areas were randomly selected 

within the site and the following quantitative data was collected: 
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 Species present 

 Dominant species 

 Overall site status 

 Ground cover 

 

Searches were undertaken specifically for Red List plant species (according to SANBI 2009) and 

any other species with potential conservation value within the study area. Furthermore vegetation 

types and flora therein was identified through SANBI as well as Mucina and Rutherford 2006. 

Mucina and Rutherford (2006) was also used to describe the various vegetation units.  

 

The presence of Critical Biodiversity Areas in terms of a Bioregional Plan was also investigated.  

 

3.2 Fauna 

 

The fieldwork component of this survey was also conducted between the 30
th
 of August 2011 and 

the 2
nd

 of September 2011. Various sample areas (sites) were randomly selected in the study 

area based on varying habitat type in order to sample the small population. 

 

The following faunal groupings were investigated: 

 

 Mammals 

 Reptiles 

 Amphibians 

 

Searches were undertaken specifically for Red data species and any other species with potential 

conservation value. 

 

Potential species lists have been compiled with attention given to protected and endangered 

species in terms of the IUCN Red Data List.  

 

The presence of Critical Biodiversity Areas in terms of a Bioregional Plan was also investigated.  
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Figure 5: Sherman trap 

 

 

Figure 6: Pitfall Trap 
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3.3 Assumptions and limitations 

 

Because faunal populations are dependent on the flora that supports them, assumptions 

regarding the presence of fauna can be made based on the flora present. 

 

Every attempt has been made to use the latest information for each faunal grouping however 

some groupings only have data which are out of date and therefore not as reliable.  

 

4 DESCRIPTION OF THE ENVIRONMENT 

 

4.1 Land use 

 

The study area is classified as natural / vacant and is used as general grazing land for sheep and 

wildlife. Vast grazing land is interspersed with seasonal pans and non-perennial streams.  

 

4.2 Topography 

 

The study area is characterised by flat and gently sloping topography with an average gradient of 

less than 10%. The area is flat and thus the topography is not a limiting factor for either 

agricultural or the proposed development.  

 

4.3 Climate 

 

The study area has an arid Mediterranean type climate with winter rainfall regime i.e. most of the 

rainfall is confined to early autumn and winter. Mean Annual Precipitation (MAP) is approximately 

179 mm per year and without some form of supplementary irrigation natural rainfall is insufficient 

to produce sustainable harvests (Table 2 and Figure 7). This is reflected in the lack of dry land 

crop production within the study area. Average daily temperatures range from 30
o
C in summer to 

17
o
C in winter. Average night time temperatures drop to around 2.4

o
C during winter (Table 3). 

 

Table 2: Mean monthly rainfall for Loeriesfontein (Source: South Africa’s Rain Atlas) 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

Rainfall 8.7 11.3 17 20.8 23.3 21.1 18.3 14.3 11.1 9 7 7 14.1 



 

MAINSTREAM RENEWABLE POWER   prepared by: SiVEST Environmental 
Biodiversity Impact Assessment 

Revision No. 1 

3 May 2012       Page 12  

C:\Users\FaithK.SIVEST\Desktop\Wind farms & PV EIA Phase 26 April 12 FK\Specialist Studies\Loeriesfontein\Biodiversity\Loeriesfontein Biodiversity 

assessment rev 2 - 26 April FK.docx 

(mm) 

 

 

Figure 7: Mean Monthly Rainfall Graph for Loeriesfontein 

 

Table 3: Mean monthly and annual temperature for Loeriesfontein (Source: 

http://www.saexplorer.co.za) 

 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Avg 

Midday 

Temp 

(°C) 

21 32 29 25 21 17 17 19 22 25 28 30 24 

Night 

Temp 

(°C) 

31 14 13 9 6 4 2 3 5 8 10 12 8 

 

4.4 Habitats 

 

Faunal populations are dependent on the flora that supports them therefore assumptions 

regarding the presence of fauna can be made based on the flora present. The study area is very 

uniform in nature with characteristic Nama Karoo shrubland exhibiting sparse vegetation. No 

larger trees are present on the site. 

 

http://www.saexplorer.co.za/
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Figure 8: Characteristic shrubland present across the site 
 

Vegetation is dominated by Small bushman grass (Stipagrostis obtusa) and the thorny kapok 

bush (Eriocephalus spinescens).  

4.5 Transformation 

 

The study area currently operates as a functioning sheep farm and is not likely to be pristine in 

nature. Kareedornpan exhibits slightly more floral diversity than Sous due to different grazing 

regimes being practiced. The site can thus be considered to be in a fairly natural state.  

 

 

5 FINDINGS OF THE ASSESSMENT 
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5.1 Flora in the study area 

 

A list of plant species including Red Data species are presented in Appendix 1.  

 

According to the Namakwa Bioregional Plan, the Hantam Local Municipality has 59 threatened, 9 

near threatened and 25 data deficient plant species. The majority of the Municipality is not 

conserved in any way, including the study area in question. The vegetation type in question has 

about 10 endemic species.  

 

According to Mucina, et al, (2006), the proposed wind farm site in Loeriesfontein falls within the 

Bushmanland Basin Shrubland vegetation type (Figure 9) which is classified under the 

Bushmanland and West Griqualand bioregion of the Nama Karoo Biome (Mucina, et al., 2006). In 

terms of the conservation status, the Bushmanland Basin Shrubland vegetation type is 

considered Least Threatened (Mucina, et al, (2006).  

 

 

Figure 9: Vegetation of the study area 

 

According to Esler, et al., (2006), vegetation cover in the study area ranges from 15% to 20% 

which is the lowest compared to other parts of the country i.e. the central and eastern parts. 

Vegetation cover refers to the percentage of soil overshadowed by plants (Esler, et al., 2006). 
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The vegetation type on the site is described as Bushmanland Basin Shrubland (Figure 10) 

located in the Nama Karoo Biome. 

 

 

Figure 10: Sparse vegetation, typical of the Nama Karoo Biome 

 

This vegetation type is characterised by low shrubs species which include: Aptosimum 

spinescens, Hermannia spinosa, Pentzia spinescens, Zygophyllum microphyllum and Aptosimum 

elongatum.  

 

The vegetation type is considered to be Least Threatened and none of it is conserved in statutory 

conservation areas (Mucina, et al, (2006). 

 

The study area is transformed after good winter rains into a large expanse of wild flowers 

however not as spectacularly as areas further south. This is however heavily dependent on the 

amount of rainfall.  

 

The study area does not fall into a Critical Biodiversity Area as defined by the Namakwa 

Bioregional Plan. 

 

Species diversity on the site is limited give the aridity of the region.  

 

In terms of endemism, out of about 36 plant species in the study area (within three Quarter 

Degree Squares (QDS) - 3019AD, 3019BC and 3019DA), only 10 (28%) are endemic (SANBI, 
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2009). According to Gibbs Russel, (1987), of 2147 species in a central area about 198,000 km
2
 of 

the Nama Karoo only 377 (16%) were endemic. The above figures imply that the Nama Karoo 

presents low levels of plant endemism. Endemism refers to an ecological state in which a species 

or other taxonomic group is restricted to a particular geographic region, owing to factor such as 

isolation or response to soil or climatic conditions (Allaby, 1994). 

 

However, according to Desmet (2000), an archipelago of mountains within a part of the Nama 

Karoo ecoregion known as Bushmanland were found to harbor both Nama Karoo and Succulent 

Karoo type vegetation, as well as a diverse assemblage of succulents endemic to the archipelago 

(Desmet 2000). Therefore the wider Bushmanland area may not exhibit such a low level of 

endemism.  

 

Table 4 below presents a list of endemic species in the study area. 

 

Table 4: Endemic species documented within the study area 

Family Species 

Threat 

status 

SA 

Endemic 

ASTERACEAE Amellus microglossus DC. LC Yes 

ASTERACEAE Eriocephalus spinescens Burch. LC Yes 

BRASSICACEAE Heliophila arenosa Schltr. LC Yes 

CHENOPODIACEAE Salsola henriciae I.Verd. LC Yes 

FABACEAE Lotononis leptoloba Bolus LC Yes 

IRIDACEAE Tritonia karooica M.P.de Vos LC Yes 

MESEMBRYANTHEMACEAE Psilocaulon junceum (Haw.) Schwantes LC Yes 

MESEMBRYANTHEMACEAE Aloinopsis luckhoffii (L.Bolus) L.Bolus DDT Yes 

SCROPHULARIACEAE Aptosimum indivisum Burch. ex Benth. LC Yes 

SCROPHULARIACEAE Nemesia calcarata E.Mey. ex Benth. LC Yes 

 

A species of concern in the study area is Hoodia gordonii (Boboejaanghaap), an important 

medicinal plant which is over harvested in the Northern Cape. Specimens are present on the 

farms.   

 

H. gordonii, as well as other Hoodia species, are listed as protected species under the 

Environmental Conservation Ordinance No.19 of 1974. No one is allowed to harvest, collect, 

damage, collect seeds, trade (import or export) or transport any Hoodia material without a valid 

permit from the Permit Section of the Directorate of Conservation Service in the Northern Cape. 

 

Hoodia is listed on Appendix II of CITES (Convention on International Trade in Endangered 

Species). Trade in any parts and derivatives of Hoodia species is prohibited without a permit.  
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In terms of GN 1187 published under the National Environmental Management: Biodiversity Act 

on the 23
rd

 of February 2007 none of the species documented within the study area are 

considered to be protected in terms of this legislation.  

 

The study area does not fall into a Critical Biodiversity Area or Ecological Support Area as 

defined by the Namakwa Bioregional Plan.  

 

5.2 Fauna in the study area 

 

5.2.1 Mammals 

 

Various mammal species are likely to occur within the study area. Appendix 2 comprises a list of 

mammals that are likely to occur in study area with the assigned level of threat facing each 

particular species. A map was used to correlate the occurrence of the Red Data species with their 

approximate occurrence within the study area. According to Friedman and Daly, (2004), the 

majority of species within the study area are listed as species of least concern. As mentioned 

above, the Honey Badger (Mellivora capensis) and the Littledale's Whistling Rat (Parotomys 

littledalei) which are both listed as Near Threatened are likely to occur in the study area. On the 

other hand, the Black Rhinoceros (Diceros bicornis bicornis) which is listed as Critically 

Endangered (Friedman and Daly, 2004) along with several other recorded mammal species are 

not likely to occur in the study area due to the anthropogenic activities such as fencing etc that 

have taken place. 

 

Table 5 below presents mammal species listed in GN 1187 published under the National 

Environmental Management: Biodiversity Act on the 23
rd

 of February 2007 which potentially occur 

within the study area.  

 

Table 5: Mammal species listed in GN 1187 published under the National Environmental 

Management: Biodiversity Act on the 23
rd

 of February 2007 

Common name Scientific name Status under GN 1187 

Black Rhinoceros Diceros bicornis bicornis Endangered 

Leopard Panthera pardus Vulnerable 

Black-footed Cat Felis nigripes Protected 

Honey Badger Mellivora capensis Protected  

Cape Fox Vulpes Chama Protected 

 

Note that Friedman and Daly, (2004) list Black Rhinoceros as Critically Endangered while GN 

1187 lists the species as Endangered. 
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The majority of these species are highly unlikely to occur within the study area, particularly the 

large mammals due to the anthropogenic activities such as fencing and lack of protected areas.  

 

 Field assessment results 

 

During field assessments, only two small mammal species were trapped over a three day survey 

period. These include the Striped Mouse (Rhabdomys pumilio) (Figure 11) and the Round-eared 

elephant-shrew (Macroscelides proboscideus), -Round-eared elephant-shrew (Macroscelides 

proboscideus).  

 

 

Figure 11: Striped Mouse (Rhabdomys pumilio) 

 

Furthermore, several individuals of yellow mongoose (Cynictis penicillata) and scrub hares (lepus 

saxatilis) were spotted within the study area during site surveys. In addition, evidence of 

Porcupines (Hysterix africaeaustralis) (Figure 12) and Aardvark (Orycteropus afer) were 

prominent on the site.  

 



 

MAINSTREAM RENEWABLE POWER   prepared by: SiVEST Environmental 
Biodiversity Impact Assessment 

Revision No. 1 

3 May 2012       Page 19  

C:\Users\FaithK.SIVEST\Desktop\Wind farms & PV EIA Phase 26 April 12 FK\Specialist Studies\Loeriesfontein\Biodiversity\Loeriesfontein Biodiversity 

assessment rev 2 - 26 April FK.docx 

 

Figure 12: Porcupine (Hysterix africaeaustralis) excavation and faeces on the site 

 

Trapping success of small mammals was low generally perhaps due to the low cover which is 

typical of the Nama Karoo Biome where although vegetation grows on rich soils, plant growth is 

limited by climate. Cover is among the most important factors that influence small mammal 

abundance and richness. This is because unlike open habitats which increase predation risk 

(Kotler, 1997), habitats with cover provide protection against predators (Asher et al., 2004; Keller 

& Schradin, 2008). According to Silva et al., (2005), open habitats exhibit low mammal diversity 

due to reduced cover (which provides food and resources) hence leading to lower fecundity 

(Grant et al., 1982). Therefore, greater species abundance and richness are expected in areas 

that exhibit dense cover.  

 

Furthermore, sheep grazing observed within the study area influences the existence of small 

mammals in the area. Although in terms of grazing, the farm where the proposed site is situated 

is well managed in that rest periods are allowed between camps, it is predicated that grazing has 

an impact on small mammal richness and abundance to some degree. According to Bergstrom 

(2004), the presence of livestock has a negative effect on both small mammal species richness 

and abundance. Moreover small mammals can be seen as indicators of environmental conditions 

(Linzey & Kesner, 1997). This is because changes in the environment due to heavy grazing leads 

to changes in the habitats for small mammals therefore affecting their abundance, survival and 

breeding success (Dooley & Bowers, 1996). In the North American rangelands, trampling and 

grazing have been shown to reduce the lower vegetation cover for small animals hence 

increasing their exposure to predators (Grant et al., 1982; Birney et al., 1976; Edge et al., 1995). 

In addition trampling may affect the burrowing substrate for the rodents (Bergstrom, 2004). 
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The mammal species of concern is the bats which are present within the area due to the risks of 

barotrama. A separate assessment has however been undertaken of this faunal grouping. In 

addition, avifauna is also at risk from the turbines. This faunal grouping is also addressed in a 

separate study.  

 

5.2.2 Reptiles 

 

According to the Namakwa Bioregional Plan, the Loeriesfontein has a high reptile species 

abundance. Several reptile species are present in the study area. A list of reptiles in the study is 

presented in appendix 2 (Branch 1998). According to the current Red Data, none of these 

species are currently Red Listed (McLachlan, 1978). The Red Data book is currently being 

updated. 

 

Armadillo Girdled Lizard (Cordylus cataphractus) which potentially occurs in the study area 

(Branch 1998) is a protected species in terms of GN 1187 published under the National 

Environmental Management: Biodiversity Act on the 23
rd

 of February 2007. The species was not 

observed.  

 

 Field assessment results 

 

Habitat for these species is currently available. A number of reptiles were trapped in pitfall traps 

during field assessments. These include the Namaqua sand lizard, Karoo (Pedioplanis 

namaquensis) (Figure 13),  Spotted desert lizard (Meroles suborbitalis)  
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Figure 13: Namaqua sand lizard, Karoo (Pedioplanis namaquensis) 

 

Namaqua sand lizards are small and slender with an SVL (snout-vent length) of about 53mm and 

a long tail (Branch, 1998). The species occur in sparsely vegetated sand and gravel flats in 

karroid veld, arid savannah and semi-desert (Branch, 1998). Their foraging range is wide and 

they feed on small insects (Branch, 1998).  
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Figure 14: Spotted desert lizard (Meroles suborbitalis) 

 

 

 

Figure 15: Sandveld Lizard possibly Western Sandveld Lizard (Nucras tessellata) and Endemic 
species 
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Apart from C. cataphractus, no other species listed in GN 1187 published under the National 

Environmental Management: Biodiversity Act on the 23
rd

 of February 2007 occurs within the 

study area. 

 

5.2.3 Amphibians 

 

 Field assessment results 

 

No amphibian species were recorded in the study site during filed surveys. However Du Preez 

and Carruthers, (2009) list a number of amphibians that could potentially occur in the study area 

and are likely to be present near water courses. All amphibian species previously recorded in the 

study area are Not Threatened (Du Preez and Carruthers, 2009). The study area is extremely dry 

with very little rainfall and amphibian numbers are expected to be very low. The table below 

indicates the species that have been previously recorded.  

 

Table 6: Amphibian species in the study area 

Scientific Common Category 

Vandijkophrynus gariepensis Karoo Toad  Not threatened  

Vandijkophrynus robinsoni Paradise Toad Not threatened  

Cacosternum boettgeri Boettger’s Caco Not threatened  

Amietia fuscigula Cape River Frog Not threatened  

Xenopus laevis  Common Platanna Not threatened 

 

There is no red data amphibian species recorded in the study area. No species listed in GN 1187 

published under the National Environmental Management: Biodiversity Act on the 23
rd

 of 

February 2007 occur within the study area. 

 

5.2.4 Invertebrates 

 

The Namakwa Bioregional Plan indicates that there is a high diversity of invertebrate species 

associated with the pollination systems associated with all the flowers in the study area. 

 

 Field assessment results 

 

Several invertebrates were trapped in pitfall traps which were randomly placed in the study area 

while others were trapped in sweep nets and others recorded around the study area (Table 7)  

 

Table 7: List of invertebrates in the study area 
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Order: Family Common name Scientific name 

Coleoptera: Carabidae Velvet Ground Beetle Graphipterus limbatus 

Coleoptera: Scarabaeidae Woolly Chafer Sparrmannia flava 

Coleoptera: Tenebrionidae Long-legged Darkling Beetle Stenocara dentata 

Coleoptera: Tenebrionidae Unspecified Stenocara longipes 

Coleoptera: Tenebrionidae Unspecified Unspecified 

Coleoptera: Tenebrionidae Unspecified Unspecified 

Coleoptera: Meloidae CMR Bean Beetle Mylabris oculata 

Hymenoptera: Formicidae Bal-byter Camponotus fulvopilosus 

Orthoptera: Acrididae Yellow wings Oedaleus 

Orthoptera: Pyrgomorphidae Unspecified Ochrophlebia  

Orthoptera: Acrididae  Unspecified Rhachitopis 

Orthoptera: Pamphagidae Saw-backed locust Haplolopha 

 

The Velvet Ground Beetle (Graphipterus limbatus) which occurs in the study area is a protected 

species in terms of GN 1187 published under the National Environmental Management: 

Biodiversity Act on the 23
rd

 of February 2007. 

 

Apart from the G. limbatus, no other species listed in GN 1187 published under the National 

Environmental Management: Biodiversity Act on the 23
rd

 of February 2007 occurs within the 

study area. 

 

It is important to note that invertebrate species are mobile in nature and are not likely to be 

affected by the construction of the wind farm and PV facility. In addition, no unique larval habitat 

is present on the site which could be affected by the proposed development. Mitigation measures 

to reduce habitat destruction will aid in the preservation of habitat for invertebrate species.  

 

5.3 Sensitive areas 

 

A negative mapping exercise was undertaken to determine where the turbines and PV panels 

could be located without affecting the biodiversity of the site.  

 

The site is very uniform in nature with very few distinct sensitive areas. Drainage lines on the site 

are not well defined to the infrequent rains that occur. Those that have been clearly identified are 

considered to be sensitive as they provide rare habitat on the site when water is available.  

 

Areas of topographical change are also considered to be sensitive as they provide difference 

microclimates on a site that is very uniform in nature.  
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No “no-go” areas have been identified from a biodiversity perspective on the site. Strict mitigation 

measures have however been identified to ensure that habitat on the site is not unnecessarily 

destroyed. This sensitivity map should be viewed in conjunction with the surface water specialist 

study which details surface water features in more detail.  

 

 

Figure 16: Biodiversity Sensitivity 

 

6 IMPACT ASSESSMENT 

 

6.1 Potential Impacts of the Proposed Development During Construction 

 

The potential impacts of the proposed development mainly related to loss of habitat for red data 

and general species; potential loss of species richness, edge effect and erosion. The impact of 

the proposed development will be limited to the turbine / PV construction areas and the 

associated infrastructure such as roads. Surrounding vegetation will remain intact and will not be 

impacted upon. As such the impact is localised and if the mitigation measures are implemented, 

the overall impact can be reduced. 
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During the construction phase the following impacts are predicted in terms of each of the 

biodiversity groupings.  

 

6.1.1 Flora 

 

A number of potential impacts could be associated with the proposed wind farm. The clearing for 

the wind farm and associated infrastructure is likely to result in loss of vegetation and more 

importantly natural vegetation. This can also result in habitat fragmentation due to loss of 

ecological linkages which may be present across the site. The clearing of vegetation could also 

result in the introduction of exotic species into the study area.  

 

The impacts associated with the floral environment relate to the removal of vegetation and 

associated loss of habitat for endemic and Red Data species. This could result in loss of species 

richness and increase the edge effect. The edge effect implies an increase of alien species into 

the area thus affecting the local species.  

 

The construction of the Wind turbines and PV plant does not result in clearing of all vegetation i.e. 

a large amount of vegetation will remain between the turbines and PV panels.  

 

Care must be taken not to affect Hoodia (Ghaap) populations. A rescue operation is 

recommended should they be affected.  

 

6.1.2 Mammals 

 

The proposed wind farm and PV plant could potentially result in the destruction of the habitat 

available for these species. The impact of the turbines and PV plant is likely to be higher during 

construction as displacement will occur as a result of foundations and road construction.  

 

The impact associated with the mammal population on site relates to the loss of habitat and 

disturbance during construction. The area does not have a large mammal population due to the 

arid nature of the climate and as mentioned above the surrounding area contains the same 

habitat into which mammal species can move during construction.  

 

6.1.3 Reptiles 
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The proposed wind farm and PV plant could potentially result in habitat destruction for these 

reptile species.  

 

The area has been determined to be rich in reptile species as these species adapt well to the arid 

environment. The impacts associated with reptiles relate, as with other faunal groupings, to 

habitat loss. Cumulatively however, a large amount of habitat surrounding the site is present into 

which these species can move during construction. These species will also be able to re-colonise 

the vegetation under the Wind turbines and the PV panels during operation.  

 

6.1.4 Amphibians 

 

The construction of the proposed wind farm could result in habitat destruction for amphibian 

species.  

 

Due to the extreme weather which characterises the study area, amphibians are scarce. Some 

specimens are however present, particularly near the drainage lines. It is unlikely that these 

species would be affected by the proposed development.  

 

6.1.5 Invertebrates 

 

The study area has a remarkable invertebrate diversity. Invertebrates are fairly mobile and will be 

able to move away during construction to the surrounding habitat.  

 

6.2 Potential Impacts of the Proposed Development During Operation 

 

No significant impacts on vegetation and habitat are expected during the operation phase of the 

proposed development, as long as rehabilitation of the impacted surrounding areas has taken 

place.  

 

6.3 Rating of impacts 

 

6.3.1 Construction Phase 
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 Loss of habitat for red data / general species 

 

Table 8: Rating of impacts related to loss of habitat for red data / general species  

IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Loss of habitat for red data / general species 

     Extent The impact is only expected to affect the site. 

 

     Probability The impact may occur (Between a 25% to 50% chance of 

occurrence). 

 

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 

 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will continue or last for some time 

after the construction phase but will be mitigated by direct 

human action or by natural processes thereafter (2 – 10 years). 

 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact alters the quality, use and integrity of the 

system/component but system/ component still continues to 

function in a moderately modified way and maintains general 

integrity (some impact on integrity). 

 

     Significance Rating Prior to mitigation measures: 

There will be a negative Low impact i.e. the anticipated impact 

will have negligible negative effects however mitigation 

measures must be implemented.  

 

After mitigation measures: 

After mitigation measures, the negative low impact persists.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 
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IMPACT TABLE FORMAT 

Probability 2 1 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 2 1 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating -24 (low negative) -6(low negative) 

Mitigation measures 

 Maintain footprint strictly during construction 

 Appoint Environmental Control Officer (ECO) for the 

duration of construction. 

 Conduct construction walk down prior to construction to 

conduct a search and rescue exercise. 

 Existing indigenous vegetation must be retained where 

possible. 

 Remove and relocate any plants of botanical or 

ecological significance (these must be indicated by the 

ECO) 

 Vegetation to be removed as it becomes necessary 

 No vegetation to be used for firewood. 

 Demarcation of sensitive areas prior to construction 

activities starting. 

 

 Edge effect 

 

Table 9: Rating of impacts related to edge effect 

IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Edge effect 

     Extent The impact is only expected to affect the site. 

 

     Probability Impact will certainly occur (Greater than a 75% chance of 

occurrence). 

 

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 
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IMPACT TABLE FORMAT 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will continue or last for some time 

after the construction phase but will be mitigated by direct 

human action or by natural processes thereafter (2 – 10 years). 

 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact alters the quality, use and integrity of the 

system/component but system/ component still continues to 

function in a moderately modified way and maintains general 

integrity (some impact on integrity). 

 

     Significance Rating Prior to mitigation measures: 

There will be a negative Low impact i.e. the anticipated impact 

will have negligible negative effects however mitigation 

measures must be implemented.  

 

After mitigation measures: 

After mitigation measures, the negative low impact persists 

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 4 2 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 2 1 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating -28 (low negative) -7(low negative) 

Mitigation measures 

 The contractor should be responsible for implementing a 

programme of weed control (particularly in areas where 

soil has been disturbed); and grassing of any remaining 

stockpiles to prevent weed invasion. 

 The spread of exotic species occurring throughout the 

site should be controlled. 

 All exotic vegetation must be removed from the site (if 

present). 

 



 

MAINSTREAM RENEWABLE POWER   prepared by: SiVEST Environmental 
Biodiversity Impact Assessment 

Revision No. 1 

3 May 2012       Page 31  

C:\Users\FaithK.SIVEST\Desktop\Wind farms & PV EIA Phase 26 April 12 FK\Specialist Studies\Loeriesfontein\Biodiversity\Loeriesfontein Biodiversity 

assessment rev 2 - 26 April FK.docx 

6.3.2 Operation Phase 

 

 Loss of habitat for red data / general species 

 

Table 10: Rating of impacts related to loss of habitat for red data / general species  

IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Loss of habitat for red data / general species 

     Extent The impact is only expected to affect the site. 

 

     Probability The chance of the impact occurring is extremely low (Less than 

a 25% chance of occurrence).  

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will continue or last for the entire 

operational life of the development, but will be mitigated by direct 

human action or by natural processes thereafter (10 – 50 years) 

 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact alters the quality, use and integrity of the 

system/component but system/ component still continues to 

function in a moderately modified way and maintains general 

integrity (some impact on integrity). 

 

     Significance Rating Prior to mitigation measures: 

There will be a negative Low impact i.e. the anticipated impact 

will have negligible negative effects however mitigation 

measures must be implemented.  

 

After mitigation measures: 

After mitigation measures, the negative low impact persists.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 
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IMPACT TABLE FORMAT 

Probability 1 1 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 3 1 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -10 (low negative) -6(low negative) 

Mitigation measures 

 Maintain footprint strictly during operation 

 Constant removal of alien invasive species in and 

around site. 

 

 Edge effect 

 

Table 11: Rating of impacts related to edge effect 

IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Edge effect 

     Extent The impact is only expected to affect the site. 

 

     Probability The impact may occur (Between a 25% to 50% chance of 

occurrence). 

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 

 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will continue or last for the entire 

operational life of the development, but will be mitigated by direct 

human action or by natural processes thereafter (10 – 50 years) 

 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact alters the quality, use and integrity of the 

system/component but system/ component still continues to 

function in a moderately modified way and maintains general 

integrity (some impact on integrity). 
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IMPACT TABLE FORMAT 

 

     Significance Rating Prior to mitigation measures: 

There will be a negative low impact i.e. the anticipated impact 

will have moderate negative effects and will require moderate 

mitigation measures  

 

After mitigation measures: 

After mitigation measures, a negative low impact will be 

achieved.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 2 2 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 3 1 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating -26 (low negative) -7(low negative) 

Mitigation measures 

 The client should be responsible for implementing a 

programme of weed control  

 The spread of exotic species occurring throughout the 

site should be controlled. 

 All exotic vegetation must be removed from the site (if 

present). 

 

6.3.3 Decommissioning Phase 

 

 Loss of habitat for red data / general species 

 

Table 12: Rating of impacts related to loss of habitat for red data / general species  

IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Loss of habitat for red data / general species 
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IMPACT TABLE FORMAT 

     Extent The impact is only expected to affect the site. 

 

     Probability The chance of the impact occurring is extremely low (Less than 

a 25% chance of occurrence).  

     Reversibility The impact is partly reversible but more intense mitigation 

measures are required. 

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will either disappear with mitigation or 

will be mitigated through natural process in a span shorter than 

the construction phase (0 – 1 years), or the impact and its 

effects will last for the period of a relatively short construction 

period and a limited recovery time after construction, thereafter it 

will be entirely negated (0 – 2 years). 

     Cumulative effect The impact would result in negligible to no cumulative effects  

     Intensity/magnitude Impact affects the quality, use and integrity of the 

system/component in a way that is barely perceptible. 

     Significance Rating Prior to mitigation measures: 

There will be a positive Low impact i.e. the anticipated impact 

will have negligible negative effects however mitigation 

measures must be implemented.  

 

After mitigation measures: 

After mitigation measures, the positive low impact persists.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 1 1 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 1 1 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating +8 (low positive) +6(low positive) 

Mitigation measures 

 Maintain footprint strictly during decommissioning 

 All infrastructure must be removed from the site. 

 A rehabilitation plan must be compiled by a qualified 
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IMPACT TABLE FORMAT 

ecologist. 

 Re-vegetation of affected areas must be made a priority 

to avoid erosion.  

 Suitable stormwater / wind controls must be put in place 

until rehabilitation is complete 

 Constant removal of alien invasive species in and 

around plant. 

 

 Edge effect 

 

Table 13: Rating of impacts related to edge effect 

IMPACT TABLE FORMAT 

Environmental Parameter Biodiversity 

Issue/Impact/Environmental 

Effect/Nature  

Edge effect 

     Extent The impact is only expected to affect the site. 

 

     Probability The impact may occur (Between a 25% to 50% chance of 

occurrence). 

     Reversibility The impact is reversible with implementation of minor mitigation 

measures  

     Irreplaceable loss of 

resources 

The impact will result in marginal loss of resources  

 

     Duration The impact and its effects will either disappear with mitigation or 

will be mitigated through natural process in a span shorter than 

the construction phase (0 – 1 years), or the impact and its 

effects will last for the period of a relatively short construction 

period and a limited recovery time after construction, thereafter it 

will be entirely negated (0 – 2 years). 

     Cumulative effect The impact would result in minor cumulative effects  

 

     Intensity/magnitude Impact affects the quality, use and integrity of the 

system/component in a way that is barely perceptible. 

     Significance Rating Prior to mitigation measures: 

There will be a positive low impact i.e. the anticipated impact will 

have moderate negative effects and will require moderate 

mitigation measures  
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IMPACT TABLE FORMAT 

After mitigation measures: 

After mitigation measures, a positive low impact will be 

achieved.  

  

  

Pre-mitigation impact  

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 2 2 

Reversibility 1 1 

Irreplaceable loss 2 1 

Duration 1 1 

Cumulative effect 3 1 

Intensity/magnitude 1 1 

Significance rating +10 (low positive) +7(low positive) 

Mitigation measures 

 The contractor should be responsible for implementing a 

programme of weed control  

 The spread of exotic species occurring throughout the 

site should be controlled. 

 All exotic vegetation must be removed from the site (if 

present). 

 

6.3.4 Cumulative Impacts 

 Construction 

Due to the negligible amount of infrastructure present within the study area, cumulative impacts 

are anticipated to be low during construction. 

 

 Operation 

The infrastructure to be added is very small in comparison to that already present. No existing 

wind farms are in place and no cumulative impacts are thus anticipated. Some solar infrastructure 

is planned for the adjacent farm however this will not isolate the site and movement of fauna and 

flora will still be possible.  

 

 Decommissioning  

Decommissioning of the plant will result in the elimination of the cumulative impacts mentioned 

above.  
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6.3.5 Residual Impacts 

If rehabilitation of the site is done efficiently and according to the Environmental Management 

Programme, no residual impacts on biodiversity are anticipated. 

 

7 IMPLICATIONS FOR DEVELOPMENT 

 

The proposed study area is extremely large with various sites available for the proposed 

development. Sensitive areas have been identified however no “no go” areas have been 

identified on the site in terms of biodiversity. 

 

Vegetation will remain after construction and habitat will thus remain available for smaller faunal 

species and allow for the free movement of these species. The adjacent areas will also be 

available for the movement of species. Due to construction and the associated clearing of 

vegetation, it is expected that some habitat destruction will take place and the likelihood of edge 

effects (effect of the removal of natural vegetation resulting in ecological changes such as alien 

infestation) occurring is fairly high. However, various mitigation measures as detailed in this 

report as well as the EMPr can be put in place to minimise the impact of construction on 

biodiversity in order to limit habitat destruction and alien infestation. 

 

Note that while there are various Red Data species that are likely to occur, the specific mention of 

Red Data species does not remove any importance from the common faunal and floral species 

which are likely to occur in the study area. Red Data species receive a higher priority due to their 

declining populations and thus require higher conservation awareness. 

 

It is important that sensitive faunal and floral species are identified through this process and 

protected accordingly during the construction phase should they be present. Some negative 

environmental impacts on biodiversity are unavoidable although they can be minimised with the 

use of strict mitigation measures. As reflected for other aspects of biodiversity, the preferred site 

should be placed in areas that have already been impacted, rather than in areas where little to no 

impact has occurred.  

 

8 MITIGATION MEASURES 

 

Mitigation measures in this report are adopted for floral and faunal protection. 
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8.1 Construction site specific mitigation measures 

 

The following mitigation measures are recommended for the study area: 

 

 An on-site ecologist should be present when excavation takes place to ensure that any 

uncovered species are protected from destruction (It is important to remember that even 

though these species have not been encountered, they could be in a dormant stage and 

suddenly arise during construction due to more favourable conditions. 

 Demarcation of sensitive areas prior to construction activities starting 

 Use of appropriate construction methods in the sensitive area. 

 Intensive environmental audits (frequently in sensitive areas) by an independent party 

during this construction period. 

 A copy of the Environmental Impact Report and associated Environmental Management 

Programme as well as the specialist study must be present at the construction site for 

easy reference to specialist recommendations in sensitive areas. 

 It is recommended that the construction crew be educated about the sensitivities involved 

in these areas as well as the potential species they could encounter. A poster of sensitive 

species (compiled by a qualified specialist) should be kept on the construction site for 

easy reference. 

 Rehabilitation to be undertaken as soon as possible after construction in sensitive area 

has been completed 

 Only vegetation within the study area must be removed. 

 Vegetation removal must be phased in order to reduce impact of construction. 

 Construction site office and laydown areas must be clearly demarcated and no 

encroachment must occur beyond demarcated areas. 

 All natural areas impacted during construction must be rehabilitated with locally 

indigenous plant species. 

 A buffer zone should be established in areas where construction will not take place to 

ensure that construction activities do not extend into these areas.  

 Construction areas must be well demarcated and these areas strictly adhered to. 

 The use of pesticides and herbicides in the study area must be discouraged as these 

impacts on important pollinator species of indigenous vegetation. 

 Soils must be kept free of petrochemical solutions that may be kept on site during 

construction. Spillage can result in a loss of soil functionality thus limiting the re-

establishment of flora. 

 

8.2 Operation Site Specific Mitigation Measures 

 

The following mitigation measures are recommended for the study area 
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 Six monthly checks of the area should take place for the emergence of invader species. 

 Mitigation measures mentioned for the construction phase above must be implemented 

for any maintenance of the development that may be undertaken during the operation 

phase. 

 Correct rehabilitation with locally indigenous species. 

 Monitoring programme to ensure that rehabilitation efforts are successful to ensure that 

risks such as erosion and the edge effect are avoided. 

 Constant maintenance of the area to ensure re-colonisation of floral species. 

 Regular removal of alien species which may jeopardise the proliferation of indigenous 

species. 

 

8.3 Decommissioning Mitigation and Management measures 

 

All mitigation measures applied during construction will apply to the decommissioning phase of 

the project. 

 

8.4 Achievability of Mitigation Measures 

 

Mitigation measures included within this report are feasible and will be easy to achieve. Several 

of the mitigation measures included here are generic in nature and have been implemented 

successfully on several different construction sites. The unique mitigation measures stated in this 

report are also achievable and it is essential that these are taken into account when the proposed 

development is constructed. 

 

8.5 Management and Monitoring 

 

It is recommended that a formal monitoring and reporting strategy/protocol be developed for 

monitoring the impact on the vegetation and biodiversity in general in the area during 

construction. This will ensure that the mitigation measures stipulated for the construction are well 

enforced and the identified impacts minimised as much as possible. 

 

Specific areas of concern that require strict monitoring include: 

 

 Containment of construction to the demarcated area 



 

MAINSTREAM RENEWABLE POWER   prepared by: SiVEST Environmental 
Biodiversity Impact Assessment 

Revision No. 1 

3 May 2012       Page 40  

C:\Users\FaithK.SIVEST\Desktop\Wind farms & PV EIA Phase 26 April 12 FK\Specialist Studies\Loeriesfontein\Biodiversity\Loeriesfontein Biodiversity 

assessment rev 2 - 26 April FK.docx 

 Erosion control 

 Emergence of alien species 

 Rehabilitation of the site 

 Containment of construction near in sensitive areas 

 

If Red Data species are located during construction, the relevant permits must be applied for from 

the relevant authorities. No listed plants may be removed without these permits. It will be the 

responsibility of the ECO to ensure that these permits are in place where necessary. 

 

The precautionary principle should be applied during the construction and care taken to 

implement the recommended mitigation measures.  

 

8.5.1 Rehabilitation 

 

Once the proposed development has been constructed, rehabilitation needs to take place. This 

needs to take place timeously to ensure that alien plant emergence and erosion do not occur.  

 

9 ALTERNATIVES ASSESSMENT 

 

Due to the uniform nature of the site, no preference in terms of alternatives has been determined 

with regards to biodiversity. A slight preference to follow existing infrastructure (in terms of 

access) is preferred however this is very slight. Therefore alternative 1 or 2 are preferable from a 

biodiversity perspective.  

 

Table 14: Alternatives Assessment 

Project Alternative Preferred / Not 

Preferred 

Reasons 

Project 1: 

50MW 

Wind 

Power line alt 1 feasible No alternative has been 

eliminated as the impacts 

associated with all infrastructure 

will be the same across the site.  

Power line alt 2 feasible 

Substation alt 1 feasible 

Substation alt 2 feasible 

O & M buildings and 

laydown area alt 1 

feasible 

O & M buildings and 

laydown area alt 2 

feasible 

Project 2: 

420MW 

Wind 

Power line alt 1 feasible No alternative has been 

eliminated as the impacts 

associated with all infrastructure 

Power line alt 2 feasible 

Substation alt 1 feasible 
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Substation alt 2 feasible will be the same across the site 

O & M buildings and 

laydown area alt 1 

feasible 

O & M buildings and 

laydown area alt 2 

feasible 

Project 3: 

100MW 

Solar – 

Alternative 

1 

 

Power line alt 1(i) feasible All feasible with no fatal flaws 

however Alternative 2 is slightly 

more preferred.  

Power line alt 1(ii) feasible 

Substation alt 1(i) feasible 

Substation alt 1(ii) feasible 

O & M buildings and 

laydown area alt 1(i) 

feasible 

O & M buildings and 

laydown area alt 1(ii) 

feasible 

Project 3: 

100MW 

Solar – 

Alternative 

2 

Power line alt 2(i)   

Power line alt 2(ii) Preferred  Consolidation of infrastructure 

on the site. 

Substation alt 2(i)   

Substation alt 2(ii) Preferred Consolidation of infrastructure 

on the site. 

O & M buildings and 

laydown area alt 2(i) 

Preferred  Consolidation of infrastructure 

on the site. 

O & M buildings and 

laydown area alt 2(ii) 

  

 

 

10 CONCLUSION  

 

As indicated above, it is not likely that the proposed development will be to the detriment of the 

biodiversity of the region due to the natural nature of the area. Strict implementation of the 

suggested mitigation measures must be undertaken to ensure this however.  
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Appendix 1 

Floral species in the study area 

  



 

 

 

Family Species 
Threat 
status 

SA 
Endemic 

AIZOACEAE Galenia squamulosa (Eckl. & Zeyh.) Fenzl LC No 

ASPARAGACEAE Asparagus capensis L. var. capensis LC No 

ASTERACEAE Pteronia mucronata DC. LC No 

ASTERACEAE Amellus microglossus DC. LC Yes 

ASTERACEAE Arctotis fastuosa Jacq. LC No 

ASTERACEAE Eriocephalus spinescens Burch. LC Yes 

ASTERACEAE Foveolina dichotoma (DC.) Källersjö LC No 

ASTERACEAE Helichrysum herniarioides DC. LC No 

ASTERACEAE Lasiopogon glomerulatus (Harv.) Hilliard LC No 

ASTERACEAE Osteospermum spinescens Thunb. LC No 

ASTERACEAE Pteronia leucoclada Turcz. LC No 

ASTERACEAE Sonchus oleraceus L. NE No 

BRASSICACEAE Heliophila arenosa Schltr. LC Yes 

CHENOPODIACEAE Atriplex eardleyae Aellen NE No 

CHENOPODIACEAE Bassia salsoloides (Fenzl) A.J.Scott LC No 

CHENOPODIACEAE 
Atriplex lindleyi Moq. subsp. inflata (F.Muell.) 
Paul G.Wilson NE No 

CHENOPODIACEAE Atriplex nummularia Lindl. subsp. nummularia NE No 

CHENOPODIACEAE Salsola aphylla L.f. LC No 

CHENOPODIACEAE Salsola henriciae I.Verd. LC Yes 

FABACEAE Lotononis leptoloba Bolus LC Yes 

FABACEAE Sutherlandia frutescens (L.) R.Br. LC No 

FRANKENIACEAE Frankenia pulverulenta L. LC No 

IRIDACEAE Tritonia karooica M.P.de Vos LC Yes 

LAMIACEAE Salvia disermas L. LC No 

MELIANTHACEAE Melianthus comosus Vahl LC No 

MESEMBRYANTHEMACEAE Psilocaulon junceum (Haw.) Schwantes LC Yes 

MESEMBRYANTHEMACEAE Aloinopsis luckhoffii (L.Bolus) L.Bolus DDT Yes 

MOLLUGINACEAE 
Hypertelis salsoloides (Burch.) Adamson var. 
salsoloides LC No 

PLUMBAGINACEAE Dyerophytum africanum (Lam.) Kuntze LC No 

POACEAE Schismus barbatus (Loefl. ex L.) Thell. LC No 

POACEAE Enneapogon scaber Lehm. LC No 

SCROPHULARIACEAE Aptosimum indivisum Burch. ex Benth. LC Yes 

SCROPHULARIACEAE Aptosimum procumbens (Lehm.) Steud. LC No 

SCROPHULARIACEAE Nemesia calcarata E.Mey. ex Benth. LC Yes 

SOLANACEAE Lycium cinereum Thunb. LC No 

ZYGOPHYLLACEAE Zygophyllum simplex L. LC No 

 

Species observed on site 

Atriplex eardleyae 

Amellus microgolssus 

Aptosimum indivisum 

Galenia squamulosa 

Eriocephalus spinescens 

Actotis fastuosa 

Hypertelis salsoloides 

Berkeya annectans 



 

 

Tritonia karooica 

Atriplex lindleyi 

Atriplex sp 

Asparagus capensis 

Aristida adscensionis 

Aptosimum spinescens 

Stipagrostis cilata 

Foveolina dichotoma 

Aloinopsis sp 

Rushcia sp 

Felicia sp 

Rhigozum sp 

Helichrysum herniariodes 

Hoodia sp 

Salvia barbatus 

Lasiopogon glomerulatus 

Lotononis leptaloba 

Lycium cinereum 

Frankenia pulverulenta 

Nemesia calcarata 

Zygophyllum simplex 

Osteospermum spinescens 

Pteronia leucoclada 

Pteronia mucronata 

Gazania sp 

Salsola aphylla 

Salsola henriciae 

Prosopis gladulosa 

 

 

  



 

 

 

 

 

 

Appendix 2 

Red data faunal species potentially 
occurring in the Study area 

 

  



 

 

Mammals 

Scientific Common Category 

Antidorcas marsupialis Springbok Least Concern 

Diceros bicornis bicornis Black Rhinoceros 
Critically 
Endangered 

Oreotragus oreotragus klipspringer Least Concern 

Oryx gazella Gemsbok Least Concern 

Raphicerus campestris Steenbok Least Concern 

Sylvicapra grimmia Common Duiker Least Concern 

Procavia capensis Rock Hyrax Least Concern 

Canis mesomelas Black-Backed Jackal Least Concern 

Caracal caracal Caracal Least Concern 

Cynictis penicillata Yellow Mongoose Least Concern 

Felis nigripes Black-footed Cat Least Concern 

Felis Silverstris African Wild Cat Least Concern 

Galerella pulverulenta Small Grey mongoose Least Concern 

Genetta genetta Small-spotted Genet Least Concern 

Ictonyx striatus Striped Polecat Least Concern 

Mellivora capensis Honey Badger Near Threatened  

Otocyon megalotis Bat-eared Fox Least Concern 

Panthera pardus Leopard Least Concern 

Proteles critatus Aardwolf Least Concern 

Suricata suricatta Suricate Least Concern 

Vulpes Chama Cape Fox Least Concern 

Neoromicia capensis Cape Serotine Bat Least Concern 

Nycteris thebiaca Egyptian Slit-faced Bat Least Concern 

Tadarida aegyptiaca Egyptian Free-tailed Bat Least Concern 

Chrysochloris asiatica Cape Golden Mole data deficient  

Crocidura cyanea Reddish-grey Musk Shrew data deficient  

Lepus capensis Cape Hare/Desert Hare Least Concern 

Lepus saxatilis Scrub Hara Least Concern 

Aethomys namaquensis Namaqua Rock Mouse  Least Concern 

Cryptomys hottentotus Common Mole-rat Least Concern 

Desmodillus auricularis Short-tailed Gerbil Least Concern 

Gerbillurus paeba Hairy-footed Gerbil Least Concern 

Graphiurus ocularis Spectacled Dormouse Least Concern 

Hysterix africaeaustralis Porcupine Least Concern 

Malacothrix typica Large-eared Mouse Least Concern 

Otomys unisulcatus Karoo Bush Rat Least Concern 

Parotys bransil Brant's Whistling Rat Least Concern 

Parotomys littledalei Littledale's Whistling Rat Near Threatened  

Pedetes capensis Springhare Least Concern 

Pteromyscus collinus Pygmy Rock Mouse Least Concern 

Rhabdomys pumillio Striped Mouse  Least Concern 

Marcoscelides proboscideus 
Round-eared Elephant-
Shrew Least Concern 



 

 

Scientific Common Category 

Orycteropus afer Aardvark Least Concern 

 

Reptiles  

Common name Scientific name 

Tent tortoise Psammobates tentorius 

Delalande's Beaked Blind Snake Rhinotyphlops lalandei 

Schinz's Beaked Blind Snake Rhinotyphlops schinzi 

Brown House Snake Lamprophis fuliginosis 

Mole snake Pseudoaspis cana 

Sundevall's shovel -snout Prosymna sundevallii  

Dwarf Beaked Snake Dipsina multimaculata 

Karoo Sand Snake or Whip Snake Psammophis notostictus 

Namib Sand Snake Psammophis leightoni 

Common or Rhombic Egg Eater Dasypeltis scabra 

Beetz's Tiger Snake Telescopus beetzii 

Coral Snake Aspidelaps lubricus 

Cape Cobra Naja nivea 

Black-necked Spitting Cobra Naga nigricollis 

Puff adder Bitis arietansarietans 

Horned adder Bitis caudalis 

Striped legless skink Acontiasl ineatus 

Cape skink Mabuya capensis 

Western Three-stripped Skink Mabuya occidentalis 

Western Rock Skink Mabuya sulcata 

Variegated skink Mabuya variegata 

Spotted Desert Lizard Meroles suborbitalis 

Western Sandveld Lizard Nucras tessellata 

Cape Sand Lizard Pedioplanis laticeps 

Spotted sand lizard Pedioplanis lineoocellata pulchella 

Namaqua Sand Lizard Pedioplanis namaquensis 

Armadillo Girdled Lizard Cordylus cataphractus 

Karoo girdled lizard Cordylus polyzonus 

Southern Rock  Agama Agama atra 

Southern Spiny Agama Agama hispida 

Namaqua Chameleon Chamaeleo namaquensis 

Giant Ground Gecko Chondrodactylus angulifer 

Striped Dwarf Leaf-toed Gecko Goggia lineata 

Bibron's Thick-toed Gecko Pachydactylus bibronii 

Marico Thick-toed Gecko Pachydactylus mariquensis mariquensis 

Rough Thick-toed Gecko Pachydactylus rugosus formosus 

Common Barking Gecko Ptenopus garrulus 

Weber's Thick-toed Gecko Pachydactylus weberi 

 



 

 

 

 

 

Appendix 3 

Methodology for Impact Assessment 
 

 

 



 

 

METHODOLOGY FOR IMPACT ASSESSMENT 

 

The EIA Methodology assists in evaluating the overall effect of a proposed activity on the environment. 

The determination of the effect of an environmental impact on an environmental parameter is 

determined through a systematic analysis of the various components of the impact. This is undertaken 

using information that is available to the environmental practitioner through the process of the 

environmental impact assessment. The impact evaluation of predicted impacts was undertaken 

through an assessment of the significance of the impacts. 

 

Determination of Significance of Impacts 

 

Significance is determined through a synthesis of impact characteristics which include context and 

intensity of an impact. Context refers to the geographical scale i.e. site, local, national or global 

whereas Intensity is defined by the severity of the impact e.g. the magnitude of deviation from 

background conditions, the size of the area affected, the duration of the impact and the overall 

probability of occurrence. Significance is calculated as shown in Error! Reference source not found.. 

 

Significance is an indication of the importance of the impact in terms of both physical extent and time 

scale, and therefore indicates the level of mitigation required. The total number of points scored for 

each impact indicates the level of significance of the impact. 

 

Impact Rating System 

 

Impact assessment must take account of the nature, scale and duration of effects on the environment 

whether such effects are positive (beneficial) or negative (detrimental). Each issue / impact is also 

assessed according to the project stages: 

 

 planning 

 construction  

 operation  

 decommissioning  

 

Where necessary, the proposal for mitigation or optimisation of an impact should be detailed. A brief 

discussion of the impact and the rationale behind the assessment of its significance has also been 

included. 

 

 Rating System Used To Classify Impacts 

 

The rating system is applied to the potential impact on the receiving environment and includes an 

objective evaluation of the mitigation of the impact. Impacts have been consolidated into one rating. In 

assessing the significance of each issue the following criteria (including an allocated point system) is 

used: 

 

Table i: Description 

NATURE 



 

 

Include a brief description of the impact of environmental parameter being assessed in the 

context of the project. This criterion includes a brief written statement of the environmental 

aspect being impacted upon by a particular action or activity. 

  

GEOGRAPHICAL EXTENT 

This is defined as the area over which the impact will be expressed. Typically, the severity and 

significance of an impact have different scales and as such bracketing ranges are often 

required. This is often useful during the detailed assessment of a project in terms of further 

defining the determined. 

1 Site The impact will only affect the site 

2 Local/district Will affect the local area or district 

3 Province/region Will affect the entire province or region 

4 International and National Will affect the entire country 

      

PROBABILITY 

This describes the chance of occurrence of an impact 

1 Unlikely 

The chance of the impact occurring is extremely 

low (Less than a 25% chance of occurrence).  

2 Possible 

The impact may occur (Between a 25% to 50% 

chance of occurrence). 

3 Probable 

The impact will likely occur (Between a 50% to 

75% chance of occurrence). 

4 Definite 

Impact will certainly occur (Greater than a 75% 

chance of occurrence). 

      

REVERSIBILITY 

This describes the degree to which an impact on an environmental parameter can be 

successfully reversed upon completion of the proposed activity.  

1 Completely reversible 

The impact is reversible with implementation of 

minor mitigation measures 

2 Partly reversible 

The impact is partly reversible but more intense 

mitigation measures are required. 

3 Barely reversible 

The impact is unlikely to be reversed even with 

intense mitigation measures. 

4 Irreversible 

The impact is irreversible and no mitigation 

measures exist. 

      

IRREPLACEABLE LOSS OF RESOURCES 

This describes the degree to which resources will be irreplaceably lost as a result of a 

proposed activity. 

1 No loss of resource. 

The impact will not result in the loss of any 

resources. 

2 Marginal loss of resource 

The impact will result in marginal loss of 

resources. 



 

 

3 Significant loss of resources 

The impact will result in significant loss of 

resources. 

4 Complete loss of resources 

The impact is result in a complete loss of all 

resources. 

      

DURATION 

This describes the duration of the impacts on the environmental parameter. Duration indicates 

the lifetime of the impact as a result of the proposed activity 

1 Short term 

The impact and its effects will either disappear 

with mitigation or will be mitigated through natural 

process in a span shorter than the construction 

phase (0 – 1 years), or the impact and its effects 

will last for the period of a relatively short 

construction period and a limited recovery time 

after construction, thereafter it will be entirely 

negated (0 – 2 years). 

2 Medium term 

The impact and its effects will continue or last for 

some time after the construction phase but will be 

mitigated by direct human action or by natural 

processes thereafter (2 – 10 years). 

3 Long term 

The impact and its effects will continue or last for 

the entire operational life of the development, but 

will be mitigated by direct human action or by 

natural processes thereafter (10 – 50 years). 

4 Permanent 

The only class of impact that will be non-transitory. 

Mitigation either by man or natural process will not 

occur in such a way or such a time span that the 

impact can be considered transient (Indefinite).  

      

CUMULATIVE EFFECT 

This describes the cumulative effect of the impacts on the environmental parameter. A 

cumulative effect/impact is an effect which in itself may not be significant but may become 

significant if added to other existing or potential impacts emanating from other similar or diverse 

activities as a result of the project activity in question. 

1 Negligible Cumulative Impact 

The impact would result in negligible to no 

cumulative effects 

2 Low Cumulative Impact 

The impact would result in insignificant cumulative 

effects 

3 Medium Cumulative impact 

The impact would result in minor cumulative 

effects 

4 High Cumulative Impact 

The impact would result in significant cumulative 

effects 

  

INTENSITY/ MAGNITUDE 

Describes the severity of an impact 



 

 

1 Low 

Impact affects the quality, use and integrity of the 

system/component in a way that is barely 

perceptible. 

2 Medium 

Impact alters the quality, use and integrity of the 

system/component but system/ component still 

continues to function in a moderately modified way 

and maintains general integrity (some impact on 

integrity). 

3 High 

Impact affects the continued viability of the 

system/ component and the quality, use, integrity 

and functionality of the system or component is 

severely impaired and may temporarily cease. 

High costs of rehabilitation and remediation. 

4 Very high 

Impact affects the continued viability of the 

system/component and the quality, use, integrity 

and functionality of the system or component 

permanently ceases and is irreversibly impaired 

(system collapse). Rehabilitation and remediation 

often impossible. If possible rehabilitation and 

remediation often unfeasible due to extremely high 

costs of rehabilitation and remediation. 

 SIGNIFICANCE 

Significance is determined through a synthesis of impact characteristics. Significance is an 

indication of the importance of the impact in terms of both physical extent and time scale, and 

therefore indicates the level of mitigation required. This describes the significance of the impact 

on the environmental parameter. The calculation of the significance of an impact uses the 

following formula: 

 

(Extent + probability + reversibility + irreplaceability + duration + cumulative effect) x 

magnitude/intensity. 

 

The summation of the different criteria will produce a non weighted value. By multiplying this 

value with the magnitude/intensity, the resultant value acquires a weighted characteristic which 

can be measured and assigned a significance rating. 

Points Impact Significance Rating Description 

    

 

  

6 to 28 Negative Low impact  The anticipated impact will have negligible 

negative effects and will require little to no 

mitigation. 

6 to 28 Positive Low impact  The anticipated impact will have minor positive 

effects. 

29 to 50 Negative Medium impact  The anticipated impact will have moderate 

negative effects and will require moderate 

mitigation measures. 



 

 

29 to 50 Positive Medium impact  The anticipated impact will have moderate positive 

effects. 

51 to 73 Negative High impact  The anticipated impact will have significant effects 

and will require significant mitigation measures to 

achieve an acceptable level of impact. 

51 to 73 Positive High impact  The anticipated impact will have significant 

positive effects. 

74 to 96 Negative Very high impact  The anticipated impact will have highly significant 

effects and are unlikely to be able to be mitigated 

adequately.  These impacts could be considered 

"fatal flaws".  

74 to 96 Positive Very high impact  The anticipated impact will have highly significant 

positive effects.    

 

Table ii: Rating of impacts 

IMPACT TABLE FORMAT 

Environmental Parameter A brief description of the environmental aspect likely to 

be affected by the proposed activity e.g. Surface water 

Issue/Impact/Environmental 

Effect/Nature  

A brief description of the nature of the impact that is 

likely to affect the environmental aspect as a result of 

the proposed activity  e.g. alteration of aquatic biota The 

environmental impact that is likely to positively or 

negatively affect the environment as a result of the 

proposed activity e.g. oil spill in surface water 

     Extent A brief description indicating the chances of the impact 

occurring 

     Probability A brief description of the ability of  the environmental 

components recovery after a disturbance as a result of 

the proposed activity 

     Reversibility A brief description of the environmental aspect likely to 

be affected by the proposed activity e.g. Surface water 

     Irreplaceable loss of resources A brief description of the degree in which irreplaceable 

resources are likely to be lost 

     Duration A brief description of the amount of time the proposed 

activity is likely to take to its completion 

     Cumulative effect A brief description of whether the impact will be 

exacerbated as a result of the proposed activity 

     Intensity/magnitude A brief description of whether the impact has the ability 

to alter the functionality or quality of a system 

permanently or temporarily 

     Significance Rating A brief description of the importance of an impact which 

in turn dictates the level of mitigation required 

  

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 



 

 

IMPACT TABLE FORMAT 

Extent 4 1 

Probability 4 1 

Reversibility 4 1 

Irreplaceable loss 4 1 

Duration 4 1 

Cumulative effect 4 1 

Intensity/magnitude 4 1 

Significance rating -96 (high negative) -6 (low negative) 

Mitigation measures 

Outline/explain the mitigation measures to be 

undertaken to ameliorate the impacts that are likely to 

arise from the proposed activity. Describe how the 

mitigation measures have reduced/enhanced the impact 

with relevance to the impact criteria used in analyzing 

the significance. These measures will be detailed in the 

EMPR. 

 
  



 

 

 

 

 

 

 

 

 

SiVESTEnvironmental Division 
51 Wessels Road, Rivonia. 2128. South Africa 
PO Box 2921, Rivonia. 2128. South Africa 
 
Tel  + 27 11 798 0600 
Fax  +27 11 803 7272 
Email   info@sivest.co.za 
www.sivest.co.za 
 
Contact Person: Liesl Koch 
  Cell No.: +27 83 6876543 
  Email: lieslk@sivest.co.za 

 



Biodiversity Assessment of the Proposed Amendment to the Power 

Line Alignment and Substation Site for the Proposed Loeriesfontein 2 

Wind Farm 

 

The construction of a Wind Farm on Aan de Karree Doorn Pan Farm near Loeriesfontein in 

the Northern Cape Province by Mainstream (South African Mainstream Renewable Power 

Loeriesfontein 2 (Pty) Ltd)) was granted an Environmental Authorisation (EA) by the 

Department of Environmental Affairs (DEA).  The need, however, to propose a relocation of 

the substation, operational and maintenance building and temporary construction compound 

(the associated infrastructure) arose after the approved layout was found to be within the 

1:100 year flood line area of a watercourse.   

 

Mainstream are therefore applying for an amendment to relocate the associated 

infrastructure to an area that will not fall within the 1:100 year flood line area.  As part of this 

amendment, the splitting of the output capacity of the original wind farm from 280 MW into 

two separate 140 MW wind farm sites has been proposed.  The one wind farm site will be 

situated on the remainder of the Farm No. 226 (South African Mainstream Renewable Power 

Khobab (Pty) Ltd 140 MW Farm, and the other site will be located on Portion 1 and 2 of the 

Farm 213 (South African Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd.).   

 

Two alternatives have been offered for the proposed power line and associated 

infrastructure as part of the substantive amendment for the South African Mainstream 

Renewable Power Loeriesfontein 2 (Pty) Ltd.  This amendment report is aimed at addressing 

the implications to the biodiversity within the area from the alternative layouts, as well as to 

offer an opinion as to the preferred alternative that will amount to the least overall ecological 

impacts. 

 



 

Figure 1:  Proposed power line and associated infrastructure alternatives. 

 

As part of this amendment report, the proposed alternatives for the associated infrastructure 

and power line alignments have been comparatively assessed in order to determine which of 

the alternatives will have the least overall impact to the biodiversity and ecological resources 

within the area. 

 

The alternatives are rated as being either preferred (the alternative will result in a low 

biodiversity impact / reduced the impacts to biodiversity), not-preferred (the alternative will 

result in relatively high impact to the biodiversity / increased impacts on biodiversity) and 

favourable (the overall impacts to biodiversity will be relatively insignificant).  

  



Table 1:  Comparative assessment for the proposed alternatives. 

Key 

Preferred The alternative will result in a low impact / reduce the impact 

Not Preferred The alternative will result in a high impact / increase the impact 

Favourable The impact will be relatively insignificant 

No Preference Both alternatives will result in similar impacts 

 

Alternative Preference Reasons 

ASSOCIATED INFRASTRUCTURE 

Alternative 1 No preference 

Will require the establishment of a new 

access roadway to a greater or lesser 

extent by formalizing and expanding the 

existing informal roadways presently within 

the area. 

Alternative 2 No preference 

Will require the establishment of a new 

access roadway to a greater or lesser 

extent by formalizing and expanding the 

existing informal roadways presently within 

the area. 

POWERLINE ROUTE 

Alternative 1 No preference 

Will require the establishment of a new 

access roadway to a greater or lesser 

extent by formalizing and expanding the 

existing informal roadways presently within 

the area. 

Alternative 2 No preference 

Will require the establishment of a new 

access roadway to a greater or lesser 

extent by formalizing and expanding the 

existing informal roadways presently within 

the area. 

 

The habitat throughout the survey area was noted to be largely homogenous in nature and 

therefore the impacts to biodiversity will remain largely the same given a shift to an area with 

the comparable habitat features.  Aspects that will affect the significance of the biodiversity 

impacts include the following: 

 Making use of existing infrastructure (existing servitudes, access roads, etc) will 

negate the need to establish infrastructure within natural areas, therefore decreasing 

the overall impacts of the proposed development.  This, however, has limited 

relevance as modification and expansion of the existing informal roadways will be 

required to a greater or lesser extent for both proposed alternatives; 

 Preferred alternatives are those that have the least association with ecologically 

sensitive habitat units (e.g. wetlands, watercourses and rocky ridges). 

The proposed amendment to the power line alignment and associated infrastructure was 

found not to result in any significant changes to those noted in the Biodiversity Impact 



Assessment report (dated 24 April 2012).  It should also be noted that there is no particularly 

preferred proposed alternative as both would have a relatively equal impact on the 

surrounding habitat units.  This is further summarised in Table 1. 

By splitting the output capacity of the wind farm into two separate wind farms, and with the 

relocation of wind farm infrastructure and the associated power line, there will be no 

significant impact to the biodiversity aspects within the area.  Given the mitigation measures 

outlined in the Biodiversity Impact Report (dated 24 April 2012), and adherence thereof, 

these impacts can be rendered relatively insignificant. 



Appendix 6B – Avifauna 
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1. INTRODUCTION 

1.1 Project description 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd (hereafter referred to as 
Mainstream) has appointed SiVEST to undertake the EIA process for the proposed construction of a 
wind farm and solar energy facility near Loeriesfontein in the Northern Cape Province of South Africa. 
This report deals only with the wind farm component. The total study area of the Loeriesfontein site is 
made up by three portions of land: 
 

 Remainder of the Farm No.226, Calvinia Road; 

 Portion 1 of the Farm No. 213, Calvinia Road;  

 Portion 2 of the Farm No. 213, Calvinia Road;  
 
At this stage, it is estimated that the proposed project will encompass the installation of a number of 
wind turbine generators, PV panels and their associated components in order to generate electricity 
that is to be fed into the existing Eskom distribution and/or transmission lines that cross or are located 
nearby the proposed site. The project also has a solar component, but that is not covered by the 
terms of reference of this report. It is currently envisaged that a maximum of 180 wind turbines are to 
be developed with a cumulative generation capacity of 470 Megawatts (MW). Phase 1 will consist of 
20 turbines, starting in the southern most corner of the study area. Phase 2 will consist of 148 turbines 
on the remainder of the properties. Phase 3 will involve the construction of a 100MW solar power 
plant. The voltage of the connection lines from the wind farm substation to the grid will be dependent 
on the total generation capacity and the actual available connection as determined by Eskom. The 
available grid connection has a voltage of 66kV to 132kV. A detailed description of the project 
components is provided in the Environmental Impact Report (EIR), therefore only the key aspects 
pertaining to potential bird related impacts are emphasized here: 
 

 Turbines: The wind turbines will have a hub height of between 80 to 120m and a rotor diameter of 
87 to 120m. The total footprint for each wind turbine and the associated hard standing area will be 
2 800m². 

 Electrical connections: The wind turbines will be connected to each other and to the substation 
using buried (up to a 1m depth) medium voltage cables, except where a technical assessment of 
the proposed design suggests that overhead lines are appropriate such as over rivers and gullies. 
Where overhead power lines are to be constructed, monopole tower structures will be used. 

 Substation: A new substation (approx. 90 x 120m) and associated transformers will be developed 
which will supply the generated electricity to the Eskom grid. 

 Power lines: The connection from the substation to the Eskom grid line will be an overhead line 
and pole. The transmission lines could have a voltage of 66kV to 132kV. 

 Other infrastructure: The access roads are proposed to be 6-10m wide. The roads will be gravel 
roads from the site on to the public road. An internal road network to the turbines will also be 
constructed. A maximum 10 000m² temporary lay-down area will be constructed for the proposed 
development. Administration and warehouse buildings will be constructed covering a maximum of 
5000m². 

 
See Figures 1.1 and 1.2 below for a map of the study area showing the proposed infrastructure. 
  



Figure 1.1: Proposed lay-out for Phase 1 
 

Figure 1.2: Proposed lay-out for Phase 2  
 



 
Figure 1.3: Proposed lay-out for Phase 3 - Solar 
 

1.2 Approach to the study 

The investigation of potential impacts on birds caused by wind farms is a new field of study in South 
Africa, and has only been the focus of much attention since the middle of 2010.  The concept of wind 
energy suddenly and rapidly gained momentum in South Africa in the latter part of 2010, resulting in a 
plethora of proposed wind farm applications which caught the ornithological community completely by 
surprise. The pace of new developments is such that both developers and specialist ornithological 
consultants struggled (and are still struggling) to come to grips with the enormity of the task ahead, 
namely to ensure that scientifically robust studies are implemented at all proposed development sites 
to assess the potential impact on avifauna. The basic approach to this study is to present findings and 
recommendations based on the knowledge which is currently available in a South African context, 
while acknowledging that there is still much to learn in this field. As the results of pre-and post-
construction monitoring programmes which currently are being implemented become available, those 
results will be applied to future developments in order to predict with increasing confidence what the 
likely impact of a particular wind farm development will be on avifauna. At present it has to be 
acknowledged that there is much to be learnt and this situation is likely to continue for some time. In 
circumstances where there is uncertainty and the precautionary principle may be relevant, evidence, 
expert opinion, best practice guidance and professional judgement was applied to evaluate what is 
ornithologically likely to occur if the development is authorised. 
 
The report focuses on the potential site specific, negative impacts of the development on birds, 
specifically with regards to the wind farm development.  The benefits to birds at the development site 
stemming from the contribution made by the wind farm towards countering climate change through 
renewable energy generation cannot yet be quantified at a local scale. Nevertheless it is clear that a 
large wind farm will potentially make a beneficial contribution to reducing CO2 emissions. Climate 
change is widely perceived to be the single most important long-term threat to the global environment, 
particularly to birds. Thus, the continued rise in mean global temperatures could ultimately affect the 
size, distribution, survival and breeding productivity of many bird species (Huntley et al.. 2007). 
Therefore, these clearly important beneficial effects have been recognized but scoped out of further 
consideration within this study. 



 
Right at the onset it must be noted that pre-construction monitoring has commenced at the site, but 
will only be completed later in 2012. The conclusions in this report should therefore be viewed as 
preliminary. The conclusions of this report was supplemented by the results of the pre-construction 
monitoring programme which is currently available (i.e. one season of data), but the final results of the 
monitoring will only be available later in 2012 (see Jenkins et al. 2011). 

1.3 Terms of Reference 

The scope of the report comprises the assessment of the avifaunal impacts associated with the 
construction and operation of the proposed plant and the provision of appropriate mitigation measures 
to reduce such potential impacts. 

 
This report is therefore centred on the following specific terms of reference: 

 

 Description of the receiving environment (habitat) from an avifaunal perspective; 

 Identification of priority avifauna that might be impacted by the proposed facility; 

 Identification of potential impacts on priority avifauna; 

 The assessment of the potential impacts;  

 The identification of avifaunal “no-go”-areas; 

 The provision of the mitigation measures to reduce the impacts.  

1.4 Information sources 

The following information sources were consulted for this report:  
 

 Bird distribution data of the South African Bird Atlas Project 2 (SABAP2) was obtained as a 
means to ascertain which species might occur within the study area. A data set was obtained for 
the QDGCs (quarter degree grid cells) within which the development will take place, namely 
3019AD, 3019BC and 3019AD. A QDGC corresponds to the area shown on a 1:50 000 map (15' 
x 15') and is approximately 27 km long (north-south) and 23 km wide (east-west). 

 Additional information on large terrestrial avifauna and habitat use in the Karoo bioregion was 
obtained from the Coordinated Avifaunal Roadcounts (CAR) project of the Animal Demography 
Unit (ADU) of the University of Cape Town. 

 The conservation status of all bird species occurring in the aforementioned QDGC was 
determined with the use of the latest (2000) edition of the Eskom Red Data Book of Birds of 
South Africa, Lesotho and Swaziland. 

 A classification of the vegetation types in the relevant QDGCs from an avifaunal perspective was 
obtained from Atlas of Southern African Birds (SABAP1).   

 Detailed satellite imagery from Google Earth was used in order to view the study area on a 
landscape level and to help identify bird habitat on the ground.   

 Information on the micro habitat level was obtained through a site visit on 19 - 21 September 
2011. An attempt was made to investigate the total study area as far as was practically possible, 
and to visit potentially sensitive areas identified from Google Earth imagery. Emphasis was 
placed on the proposed Phase 1 turbine area as provided to the author by Mainstream (Mangnall 
2011). 

 Priority species were identified using version 2 of the BLSA list of priority species for wind farms 
(Retief 2011). Version 2 of the list was finalised in September 2011 and was used to rank the 
priority species. 

 The interim results of the bird monitoring programme for Phase 1 which is currently under way 
were incorporated into the overall assessment of risks. The monitoring for the spring and summer 
seasons was conducted by two field monitors in September 2011 and January 2012 at the 
proposed turbine site and a control site. A number of drive transects with a total combined length 
of 9.95km were identified at the turbine site, and the same was done at the control site with a 
total length of 7km.  Transects were selected in the area where the first 30 turbines are planned 
(Mangnall 2011). The drive transects are driven slowly and the regular stops are made from 
where the surrounding landscape is scanned with binoculars. Only priority species are recorded 
while driving, in three bands i.e. 0-50m, 50-100m and >100m. The aim with drive transects is 
primarily to record large priority species (i.e. raptors and large terrestrial species). Each transect 



is counted three times per season, starting at sunrise i.e. a total of three counts have been 
completed to date. Three walk transects of one kilometre each were also identified, two at the 
turbine site, and one at the control site. The walk transects are also counted three times per 
season. The observer walks at a comfortable pace and record all birds in three bands. The 
objective of the walk transects is to primarily record small non-priority species. The overall 
objective of both types of the transect monitoring is to gather baseline data on the use of the site 
by birds to measure potential displacement by the wind farm activities. In addition, vantage point 
counts were performed at two strategically placed points at the turbine site, in the area where the 
first 30 turbines are planned, to gather baseline data on flight patterns of priority species over the 
proposed turbine area. Vantage point counts were done in two hour shifts at a time, in three 
periods namely morning, midday and afternoon. A total of 48 hours were spent on vantage point 
counts (12 hours per vantage point) during the spring and summer seasons. The objective of 
vantage point counts is to record flight patterns over the turbine area. Priority species were 
identified using the 2011 BLSA draft list of priority species for wind farms (Retief 2011).    

1.5 Assumptions and limitations 

This study made the basic assumption that the sources of information used are reliable.  However, it 
must be noted that there are certain limitations: 
 

 The most important development from an avifaunal impact perspective as far as wind farms 
developments are concerned was the publication of “Best practice guidelines for avian monitoring 
and impact mitigation at proposed wind energy development sites in southern Africa” (Jenkins et 
al. 2011) by the Endangered Wildlife Trust (EWT) and BirdLife South Africa (BLSA). Version 1 of 
this document was placed in the public domain on 31 March 2011, and was slightly amended in 
August 2011. The guidelines propose a pre-construction period that should cover a minimum of 
12 months and should include all major periods of bird usage in that period, as well as a post-
construction component. This is currently being implemented at the site, which means that the 
conclusions in the report are based both on secondary sources and on systematic sampling of 
bird usage and occurrence at the site itself to date (two sampling periods – spring and summer 
seasons). Ultimately, the results of the monitoring over 12 months (four seasons) will be used as 
the primary source of information to guide the micro-siting of the turbines and other mitigation if 
necessary.  

 With certain classes of birds, particularly cranes and bustards, very little research has been 
conducted on potential impacts with wind facilities worldwide. The precautionary principle was 
therefore applied throughout. The World Charter for Nature, which was adopted by the UN 
General Assembly in 1982, was the first international endorsement of the precautionary principle 
(http://www.unep.org). The principle was implemented in an international treaty as early as the 
1987 Montreal Protocol and, among other international treaties and declarations, is reflected in 
the 1992 Rio Declaration on Environment and Development. Principle 15 of the 1992 Rio 
Declaration states that: “in order to protect the environment, the precautionary approach shall be 
widely applied by States according to their capabilities. Where there are threats of serious or 
irreversible damage, lack of full scientific certainty shall be not used as a reason for postponing 
cost-effective measures to prevent environmental degradation.”     

 Inevitably, few comprehensive studies (other than a few environmental impact reports), and no 
peer-reviewed scientific papers, are available on the impacts wind farms have on birds in South 
Africa at this point in time. It is therefore inevitable that an element of speculation will enter the 
conclusions in this report.  

 The monitoring that has been implemented at the site to date is based on a preliminary turbine 
lay-out for Phase 1 that was provided by Mainstream to the author in August 2011. The 
monitoring of Phase 2 will only be commenced with at a later stage.      

   

2. DESCRIPTION OF AFFECTED ENVIRONMENT 

2.1 Natural environment 

According to Mucina et al. (2006), the vegetation at the proposed wind farm site in Loeriesfontein is 
classified as Bushmanland Basin Shrubland. However, vegetation structure is more critical in 



determining bird habitat than actual plant composition (Harrison et.al. 1997). Therefore, the 
description of the habitat presented in this study concentrates on factors relevant to birds, and does 
not give an exhaustive list of plant species which occur in the study area (for more detail on the 
vegetation composition and potential impacts, please consult the Biodiversity (Flora and Fauna) 
Assessment in the EIR. The vegetation classification system presented in the Atlas of southern 
African birds (SABAP1) (Harrison et.al. 1997) is used for purposes of this report. The criteria used by 
the authors to amalgamate botanically defined vegetation units, or to keep them separate were (1) the 
existence of clear differences in vegetation structure, likely to be relevant to birds, and (2) the results 
of published community studies on bird/vegetation associations. It is important to note that no new 
vegetation unit boundaries were created, with use being made only of previously published data.  
 
The proposed wind farm site is situated in an ecological transitional zone between the Nama Karoo 
and Succulent Karoo biomes (Harrison et.al. 1997). Both Karoo biomes support a particularly high 
diversity of species endemic to southern Africa. The Karoo avifauna characteristically comprises 
ground-dwelling species of open habitats, but the many tree-lined watercourses allow penetration of 
several species characteristic of arid woodland (Harrison et.al. 1997), particularly in the Nama Karoo. 
In comparison with Succulent Karoo, the Nama Karoo has higher proportions of grass and tree cover. 
The ecotonal nature of the study area is apparent from the presence of typical species of both 
Succulent and Nama Karoo at the wind farm site e.g. Karoo Eremomela Eremomela gregalis and Red 
Lark Calendulauda burra.  
 
An important feature of the arid landscape where the proposed site is located is the presence of pans. 
Pans are endorheic wetlands having closed drainage systems; water usually flows in from small 
catchments but with no outflow from the pan basins themselves. They are of poorly drained, relatively 
flat and dry regions. Water loss is mainly through evaporation, sometimes resulting in saline 
conditions, especially in the most arid regions. Water depth is shallow (<3m), and flooding 
characteristically ephemeral (Harrison et al. 1997). Although the site itself does not contain any 
significant pans, there are several large pans situated in a 20km radius around the site (see Figure 
2.1 below). When these pans hold water, waterbird movement between them are likely, including 
Greater Flamingo Phoenicopterus roseus and Lesser Flamingo Phoenicopterus minor. Some of that 
movement might take place over the proposed wind farm site.   

2.2 Modified environment 

Whilst most of the distribution and abundance of the bird species at the wind farm site are associated 
with natural vegetation, as this comprises the vast majority of habitat, it is also necessary to examine 
the modified environment available to birds.  
 
In addition to the natural vegetation, the following avifaunal relevant modifications to the habitat were 
recorded at the wind farm site:  
 

 Transmission lines: There are two transmission lines located in close proximity to the site, 
with one running partially within the boundaries of the site. Transmission lines are important 
anthropogenic habitat modifications, especially in an arid environment, as they constitute 
important perching and nesting substrate for raptors and crows.    

 Artificial water points: A water trough was recorded on the site. In this highly arid 
environment, water attracts birds like a magnet. A water trough is a source of surface water 
that could periodically attract several priority species of raptors and small birds, particularly 
sandgrouse, larks and seed-eaters (see Appendix 2).  

 
See Figure 2.1 below for a map of the wind farm site, indicating important habitat features, and the 
location of monitoring transects and vantage points for flight observations.  
 
Appendix 1 provides a photographic overview of the bird habitats at the site. 
 



 
Figure 2.1: The bird habitat and the location of monitoring transects and vantage points for flight observations at the development area and control area.  
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2.3 Avifauna 

It is estimated that at least 76 bird species could potentially occur at the site, of which 60 have been 
recorded at the turbine and control site to date. Of the birds potentially occurring at the site, 28 are 
classified as priority species for wind farm sites (Retief 2011). The priority species potentially 
occurring at the site can be broadly classified in four groupings namely large terrestrial species, 
soaring species, waterbirds and small birds: 
 

 Large terrestrial species: Medium to large birds that spend most of the time foraging on the 
ground. They do not fly often and then generally short distances at low to medium altitude, 
usually powered flight. Some species undertake longer distance flights at higher altitudes, 
when commuting between foraging and roosting areas. At the wind farm site, cranes, 
bustards and korhaans are included in this category.    

 Soaring species: Species that spend a significant time on the wing in a variety of flight modes 
including soaring, kiting, hovering and gliding at medium to high altitudes. At the wind farm 
site, these are mostly raptors.  

 Waterbirds: These are species that are generally associated with aquatic habitats. At the wind 
farm site, these comprise ducks, waders and flamingos.     

 Small birds: At the wind farms site these are mainly several species of passerines. These 
species generally spend most of the time on the ground or calling from perches, but display 
flights at medium height are also undertaken by some species, and swallows spend most of 
the time flying. Sandgrouse undertake long distance flights.         

   
Appendix 2 lists the species that may potentially occur on the site, based on the results of the pre-
construction monitoring and various other sources (SABAP1, SABAP2, Young et al. 2003, Young 
2008, Young 2009a, Young 2009b, Young 2010a, Young 2010b, Hockey et al. 2007, pre-construction 
monitoring).  
 
The following abbreviations and acronyms are used to indicate conservation significance: 
 
VU = Nationally vulnerable (Barnes 2000) 
NT = Nationally near threatened (Barnes 2000) 
E = Southern African endemic 

 

 



 
 
 

3. IDENTIFICATION OF ISSUES AND IMPACTS 

The effects of a wind farm on birds are highly variable and depend on a wide range of factors 
including the specification of the development, the topography of the surrounding land, the habitats 
affected and the number and species of birds present. With so many variables involved, the impacts 
of each wind farm must be assessed individually. Each of these potential effects can interact, either 
increasing the overall impact on birds or, in some cases, reducing a particular impact (for example 
where habitat loss causes a reduction in birds using an area which might then reduce the risk of 
collision). The principal areas of concern are: 
  

 Mortality due to collision with the wind turbines; 

 Displacement due to disturbance; and 

 Habitat loss due to the footprint of the wind farm. 

 Mortalities due to collision with associated power line infrastructure 

3.1 Mortalities from collisions with wind turbines 

Internationally, it is widely accepted that bird mortalities from collisions with wind turbines contribute a 
relatively small proportion of the total mortality from all causes. The US National Wind Coordinating 
Committee (NWCC) conducted a comparison of wind farm bird mortality with that caused by other 
man-made structures in the USA (Anon. (b) 2000). The NWCC did not conduct its own study, but 
analysed all of the research done to date on various causes of avian mortality, including commercial 
wind farm turbines. It reports that "data collected outside California indicate an average of 1.83 avian 
fatalities per turbine (for all species combined), and 0.006 raptor fatalities per turbine per year. Based 
on current projections of 3,500 operational wind turbines in the US by the end of 2001, excluding 
California, the total annual mortality was estimated at approximately 6,400 bird fatalities per year for 
all species combined". The NWCC report states that its intent is to "put avian mortality associated with 
windpower development into perspective with other significant sources of avian collision mortality 
across the United States". It further reports that: "Based on current estimates, windplant related avian 
collision fatalities probably represent from 0.01% to 0.02% (i.e. 1 out of every 5,000 to 10,000) of the 
annual avian collision fatalities in the United States". That is, commercial wind turbines cause the 
direct deaths of only 0.01% to 0.02% of all of the birds killed by collisions with man-made structures 
and activities in the USA.  
 
Also in the USA, a Western EcoSystems Technology Inc. study found a range of between 100 million 
to 1 billion bird fatalities due to collisions with artificial structures such as vehicles, buildings and 
windows, power lines and communication towers, in comparison to 33,000 fatalities attributed to wind 
turbines. The study (see Anon. (a) 2003) reports that “windplant-related avian collision fatalities 
probably represent from 0.01% to 0.02% (i.e. one out of every 5,000 to 10,000 avian fatalities) of the 
annual avian collision fatalities in the United States, while some may perceive this level of mortality as 
small, all efforts to reduce avian mortality are important”. A Finnish study reported 10 bird fatalities 
from turbines, and 820,000 birds killed annually from colliding with other structures such as buildings, 
electricity pylons and lines, telephone and television masts, lighthouses and floodlights (Anon. (a) 
2003). 
 
The majority of studies on collisions caused by wind turbines have recorded relatively low mortality 
levels (Madders & Whitfield 2006). This is perhaps largely a reflection of the fact that many of the 
studied wind farms are located away from large concentrations of birds. It is also important to note 
that many records are based only on finding corpses, with no correction for corpses that are 
overlooked or removed by scavengers (Drewitt & Langston, 2006). Relatively high collision mortality 
rates have been recorded at several large, poorly-sited wind farms in areas where large 
concentrations of birds are present (including Important Bird Areas (IBAs)), especially among 
migrating birds, large raptors or other large soaring species, e.g. in the Altamont Pass in California, 
USA (Thelander & Smallwood 2007), and in Tarifa and Navarra in Spain (Barrios & Rodrigues 2004). 
In these cases actual deaths resulting from collision are high, notably of Golden Eagle Aquila 
chrysaetos and Eurasian Griffon Gyps fulvus, respectively.  
 



 
 
 

In a study in Spain, it was found that the distribution of collisions with wind turbines was clearly 
associated with the frequencies at which soaring birds flew close to rotating blades (Barrios & 
Rodriguez 2004). Patterns of risky flights and mortality included a temporal component (deaths 
concentrated in some seasons), a spatial component (deaths aggregated in space), a taxonomic 
component (a few species suffered most losses), and a migration component (resident populations 
were more vulnerable).   Clearly, the risk is likely to be greater on or near areas regularly used by 
large numbers of feeding or roosting birds, or on migratory flyways or local flight paths, especially 
where these are intercepted by the turbines. Risk also changes with weather conditions, with 
evidence from some studies showing that more birds collide with structures when visibility is poor due 
to fog or rain, although this effect may to some extent be offset by lower levels of flight activity in such 
conditions (Madders & Whitfield 2005). Strong headwinds also affect collision rates and migrating 
birds in particular tend to fly lower when flying into the wind (Drewitt & Langston 2006). The same 
applies for Blue Cranes flying between roosting and foraging areas (pers. obs.).  
 
Accepting that many wind farms may only cause low levels of mortality, even these levels of additional 
mortality may be significant for long-lived species with low productivity and slow maturation rates, 
especially when rarer species of conservation concern are affected (see for example almost all the 
Red Data species in Appendix 2). In such cases there could be significant effects at the population 
level (locally, regionally or, in the case of rare and restricted species, nationally), particularly in 
situations where cumulative mortality takes place as a result of multiple installations (Carette et al. 
2009).  
 
Large birds with poor manoeuvrability (such as cranes, korhaans, bustards and Secretarybirds) are 
generally at greater risk of collision with structures (Jenkins et al. 2010), and species that habitually fly 
at dawn and dusk or at night are perhaps less likely to detect and avoid turbines (e.g. cranes arriving 
at a roost site after sunset, or flamingos flying at night). Collision risk may also vary for a particular 
species, depending on age, behaviour and stage of annual cycle (Drewitt & Langston 2006). While the 
flight characteristics of cranes, flamingos and bustards make them obvious candidates for collisions 
with power lines (Jenkins et al. 2010), it is noted that these classes of birds (unlike raptors) do not 
feature prominently in literature as wind turbine collision victims. It may be that they avoid wind farms 
entirely, resulting in lower collision risks. However, this can only be verified through on-site post-
construction monitoring. 
      
The precise location of a wind farm site can be critical. Soaring species may use particular 
topographic features for lift (Barrios & Rodriguez 2004; De Lucas et al. 2008) or such features can 
result in large numbers of birds being funnelled through an area of turbines (Drewitt & Langston 
2006). For example, absence of thermals on cold, overcast days may force larger, soaring species 
(e.g. Martial Eagle and Secretarybird) to use slopes for lift, which may increase their exposure to 
turbines. Gentle slopes may also pose a bigger risk than steep slopes for large soaring species, as 
updrafts from gentle slopes are weaker than those from steeper slopes, so turbines situated on the 
top of gentle slopes should pose a bigger risk to these birds than those situated atop steep slopes (De 
Lucas et al. 2008). Birds also lower their flight height in some locations, for example when following 
the coastline or crossing a ridge (Smallwood pers.comm), which might place them at greater risk of 
collision with rotors.  
        
The size and alignment of turbines and rotor speed are likely to influence collision risk; however, 
physical structure is probably only significant in combination with other factors, especially wind speed, 
with moderate winds resulting in the highest risk (Barrios & Rodriguez 2004; Stewart et. al. 2007) as 
there is less lift for birds to clear the turbines. Lattice towers are generally regarded as more 
dangerous than tubular towers because many raptors use them for perching and occasionally for 
nesting; however Barrios & Rodriguez (2004) found tower structure to have no effect on mortality, and 
that mortality may be directly related to abundance for certain species (e.g. Common Kestrel Falco 
tinnunculus).  De Lucas et. al. (2008) found that turbine height and higher elevations may heighten the 
risk (taller/higher = higher risk), but that abundance was not directly related to collision risk, at least for 
Eurasian Griffon Vulture Gyps fulvus.    
 
A review of the available literature indicates that, where collisions have been recorded, the rates per 
turbine are highly variable with averages ranging from 0.01 to 23 bird collisions annually (the highest 
figure is the value, following correction for scavenger removal, for a coastal site in Belgium and relates 



 
 
 

to gulls, terns and ducks among other species) (Drewitt & Langston 2006). Although providing a 
helpful and standardised indication of collision rates, average rates per turbine must be viewed with 
some caution as they are often cited without variance and can mask significantly higher (or lower) 
rates for individual turbines or groups of turbines (Everaert et. al. 2001 as cited by Drewitt & Langston 
2006). 
 
Some of the highest mortality levels have been for raptors in the Altamont Pass in California (Howell & 
DiDonato 1991, Orloff & Flannery 1992 as cited by Drewitt & Langston 2006) and at Tarifa and 
Navarre in Spain (Barrios & Rodriguez unpublished data as cited by Drewitt & Langston 2006). These 
cases are of particular concern because they affect relatively rare and long-lived species such as 
Griffon Vulture Gyps fulvus and Golden Eagle Aquila chrysaetos that have low reproductive rates and 
are vulnerable to additive mortality. Golden Eagles congregate in Altamont Pass to feed on super-
abundant prey which supports very high densities of breeding birds. In the Spanish cases, extensive 
wind farms were built in topographical bottlenecks where large numbers of migrating and local birds 
fly through a relatively confined area due to the nature of the surrounding landscape, for example 
through mountain passes, or use rising winds to gain lift over ridges (Barrios & Rodriguez 2004). 
Although the average numbers of annual fatalities per turbine (ranging from 0.02 to 0.15 
collisions/turbine) were generally low in the Altamont Pass and at Tarifa, overall collision rates were 
high because of the large numbers of turbines involved (over 7 000 in the case of Altamont). At 
Navarre, corrected annual estimates ranging from 3.6 to 64.3 mortalities/turbine were obtained for 
birds and bats (unpublished data). Thus, a minimum of 75 Golden Eagles are killed annually in 
Altamont and over 400 Griffon Vultures are estimated (following the application of correction factors) 
to have collided with turbines at Navarre. Work on Golden Eagles in the Altamont Pass indicated that 
the population was declining in this area thought to be due, at least in part, to collision mortality (Hunt 
et. al. 1999, Hunt 2001 as cited by Drewitt & Langston 2006). 
 
The effects of night-time illumination in increasing the risk of collisions with the turbines has not been 
adequately tested, and the results of studies are contradictory (Johnson et al. 2007). Studies involving 
lighted objects or towers indicate that lights may attract birds, rather than disorient or repel them, 
resulting in collision mortality (Cochran & Graber 1958; Herbert 1970; Weir 1976; Crockford 1992; 
APLIC 1994; Johnson et al. 2007). This is mostly a problem for nocturnal migrants (primarily 
passerines) during poor visibility conditions. Different colour lights vary in their attractiveness to birds 
and their effect on orientation. Several studies have shown that intermittent lights have less than an 
effect on birds than constant lights, with reduced rates of mortality (Weir 1976; Jaroslow 1979; EPRI 
1985; APLIC 1994). In addition, some studies suggest that replacing white lights with red coloured 
lights may reduce mortality by up to 80%. This may be due to the change in light intensity rather than 
the change in wavelength (Weir 1976). However, Ugoretz (2001) suggest that birds are more 
sensitive to red lights and may be attracted to them. Quickly flashing white strobe lights appear to be 
less attractive. The issue is however far from settled - a study at Buffalo Ridge, Minnesota, where 
most of the collision fatalities were classified as nocturnal migrants, found little difference between 
lighted and unlighted turbines (Johnson et al. 2000).The consensus among researchers is to avoid 
lighting the turbines if possible, but that is against civil aviation regulations (Civil Aviation Regulations 
1997). Lighting may also indirectly contribute to avian collision risks in that it may attract insects which 
in turn attract nocturnal bird activity.  

3.2 Displacement due to disturbance 

The displacement of birds from areas within and surrounding wind farms due to visual intrusion and 
disturbance effectively can amount to habitat loss. Displacement may occur during both the 
construction and operational phases of wind farms, and may be caused by the presence of the 
turbines themselves through visual, noise and vibration impacts, or as a result of vehicle and 
personnel movements related to site maintenance. The scale and degree of disturbance will vary 
according to site- and species-specific factors and must be assessed on a site-by-site basis (Drewitt & 
Langston 2006). 
 
Unfortunately, few studies of displacement due to disturbance are conclusive, often because of the 
lack of before-and-after and control-impact (BACI) assessments. Onshore, disturbance distances (in 
other words the distance from wind farms up to which birds are absent or less abundant than 
expected) up to 800 m (including zero) have been recorded for wintering waterfowl (Pedersen & 



 
 
 

Poulsen 1991 as cited by Drewitt & Langston 2006), though 600 m is widely accepted as the maximum 
reliably recorded distance (Drewitt & Langston 2006). The variability of displacement distances is 
illustrated by one study which found lower post-construction densities of feeding European White-
fronted Geese Anser albifrons within 600 m of the turbines at a wind farm in Rheiderland, Germany 
(Kruckenberg & Jaene 1999 as cited by Drewitt & Langston 2006), while another showed 
displacement of Pink-footed Geese Anser brachyrhynchus up to only 100–200 m from turbines at a 
wind farm in Denmark (Larsen & Madsen 2000 as cited by Drewitt & Langston 2006).  Indications are 
that Great Bustard Otis tarda (a species related to the Ludwig‟s Bustard) are displaced by wind farms 
within one kilometre of the facility (Langgemach 2008).     
 
Studies of breeding birds are also largely inconclusive or suggest lower disturbance distances, though 
this apparent lack of effect may be due to the high site fidelity and long life-span of the breeding 
species studied. This might mean that the true impacts of disturbance on breeding birds will only be 
evident in the longer term, when new recruits replace existing breeding birds. Few studies have 
considered the possibility of displacement for short-lived passerines (such as larks), although Leddy 
et al. (1999) found increased densities of breeding grassland passerines with increased distance from 
wind turbines, and higher densities in the reference area than within 80 m of the turbines, indicating 
that displacement did occur at least in this case. The consequences of displacement for breeding 
productivity and survival are crucial to whether or not there is likely to be a significant impact on 
population size. A recent comparative study of nine wind farms in Scotland (Pearce-Higgens et al. 
2009) found unequivocal evidence of displacement: Seven of the 12 species studied exhibited 
significantly lower frequencies of occurrence close to the turbines, after accounting for habitat 
variation, with equivocal evidence of turbine avoidance in a further two. No species were more likely 
to occur close to the turbines. Levels of turbine avoidance suggest breeding bird densities may be 
reduced within a 500-m buffer of the turbines by 15–53%, with Common Buzzard Buteo buteo, Hen 
Harrier Circus cyaneus, Golden Plover Pluvialis apricaria, Snipe Gallinago gallinago, Curlew 
Numenius arquata and Wheatear Oenanthe oenanthe most affected.   
 
Studies show that the scale of disturbance caused by wind farms varies greatly. This variation is likely 
to depend on a wide range of factors including seasonal and diurnal patterns of use by birds, location 
with respect to important habitats, availability of alternative habitats and perhaps also turbine and wind 
farm specifications. Behavioural responses vary not only between different species, but between 
individuals of the same species, depending on such factors as stage of life cycle (wintering, moulting, 
breeding), flock size and degree of habituation. The possibility that wintering birds in particular might 
habituate to the presence of turbines has been raised (Langston & Pullin 2003), though it is 
acknowledged that there is little evidence and few studies of long enough duration to show this, and at 
least one study has found that habituation may not happen (Altamont Pass Avian Monitoring Team 
2008). A systematic review of the effects of wind turbines on bird abundance has shown that 
increasing time since operations commenced resulted in greater declines in bird abundance (Stewart 
et al. 2004 as cited by Drewitt & Langston 2006). This evidence that impacts are likely to persist or 
worsen with time suggests that habituation is unlikely, at least in some cases (Drewitt & Langston 
2006, Altamont Pass Avian Monitoring Team 2008). 
 
The effect of birds altering their migration flyways or local flight paths to avoid a wind farm is also a 
form of displacement. This effect is of concern because of the possibility of increased energy 
expenditure when birds have to fly further, as a result of avoiding a large array of turbines, and the 
potential disruption of linkages between distant feeding, roosting, moulting and breeding areas 
otherwise unaffected by the wind farm. The effect depends on species, type of bird movement, flight 
height, distance to turbines, the layout and operational status of turbines, time of day and wind force 
and direction, and can be highly variable, ranging from a slight 'check' in flight direction, height or 
speed, through to significant diversions which may reduce the numbers of birds using areas beyond 
the wind farm (Drewitt & Langston 2006). 
 
A review of the literature suggests that none of the barrier effects identified so far have significant 
impacts on populations (Drewitt & Langston 2006). However, there are circumstances where the 
barrier effect might lead indirectly to population level impacts; for example where a wind farm 
effectively blocks a regularly used flight line between nesting and foraging areas, or where several 
wind farms interact cumulatively to create an extensive barrier which could lead to diversions of many 
tens of kilometres, thereby incurring increased energy costs. 



 
 
 

3.3 Habitat change and loss 

The scale of direct habitat loss resulting from the construction of a wind farm, PV Plant and associated 
infrastructure depends on the size of the project but, generally speaking, is likely to be small per 
turbine base. Typically, actual habitat loss amounts to 2–5% of the total development area (Fox et al. 
2006 as cited by Drewitt & Langston 2006), though effects could be more widespread where 
developments interfere with hydrological patterns or flows on wetland or peatland sites (unpublished 
data). Some changes could also be beneficial. For example, habitat changes following the 
development of the Altamont Pass wind farm in California led to increased mammal prey availability for 
some species of raptor (for example through greater availability of burrows for Pocket Gophers 
Thomomys bottae around turbine bases), though this may also have increased collision risk 
(Thelander et al. 2003 as cited by Drewitt & Langston 2006).  

3.4 Collision mortality with associate power lines 

The proposed power lines that will link the facility to the existing Eskom grid could potentially pose a 
collision risk. The turbines will be linked through underground reticulation cables.  
 
Because of their size and prominence, electrical infrastructures constitute an important interface 
between wildlife and man. Negative interactions between wildlife and electricity structures take many 
forms, but two common problems in southern Africa are electrocution of birds (and other animals) and 
birds colliding with power lines (Ledger & Annegarn 1981; Ledger 1983; Ledger 1984; Hobbs & 
Ledger 1986a; Hobbs & Ledger 1986b; Ledger et.al. 1992; Kruger & Van Rooyen 1998; Van Rooyen 
1998; Kruger 1999; Van Rooyen 1999; Van Rooyen 2000). Electrocutions are not envisaged to be a 
problem on the proposed electricity line. Collisions, on the other hand, could be a major potential 
problem for some species.  
  
Collisions probably kill far more birds annually in southern Africa than electrocutions (Van Rooyen 
2007). Most heavily impacted upon are bustards, storks, cranes and various species of water birds. 
These species are mostly heavy-bodied birds with limited manoeuvrability, which makes it difficult for 
them to take the necessary evasive action to avoid colliding with power lines (van Rooyen 2004, 
Anderson 2001). Unfortunately, many of the collision sensitive species are considered threatened in 
southern Africa - of the 2369 avian mortalities on distribution lines recorded by the Endangered 

Wildlife Trust since August 1996, 1512 (63.8%) were Red Data species (Van Rooyen 2007). 

 
In the Overberg region of the Western Cape power line collisions have long been recorded as a major 
source of avian mortality (Van Rooyen 2007). Most numerous amongst power line collision victims are 
Blue Crane and Denham‟s Bustard (Shaw 2009). It has been estimated that as many as 10% of the 
Blue Crane population in the Overberg are killed annually on power lines, and figure for Denham‟s 
Bustard might be as high as 30% of the Overberg population (Shaw 2009). The habitat at the wind 
farm site probably not suitable for Blue Cranes (although sporadic occurrence cannot be excluded), 
but Ludwig‟s Bustard, a species closely related to the Denham‟s Bustard and highly vulnerable to 
power line collisions (Jenkins & Smallie 2009), has been recorded and may occur in flocks if 
conditions are favourable (i.e. after good rains).  

4. PERMIT REQUIREMENTS 

No specific legal requirements are applicable that pertain to avifauna. The applicable environmental 
legal requirements are covered in the EIR. 
 
From an international perspective, the Convention on Biological Diversity (CBD), is applicable. The 
overall objective of the CBD is the “…conservation of biological diversity, [and] the sustainable use of 
its components and the fair and equitable sharing of the benefits …”.  
 
The Convention on the Conservation of Migratory Species of Wild Animals (http://www.unep-aewa.org) 
is also applicable. This Convention, commonly referred to as the Bonn Convention, (after the German 
city where it was concluded in 1979), came into force in 1983. This Convention‟s goal is to provide 
conservation for migratory terrestrial, marine and avian species throughout their entire range. This is 

http://www.unep-aewa.org/


 
 
 

very important, because failure to conserve these species at any particular stage of their life cycle 
could adversely affect any conservation efforts elsewhere. The fundamental principle of the Bonn 
Convention, therefore, is that the Parties to the Bonn Convention acknowledge the importance of 
migratory species being conserved and of Range States agreeing to take action to this end whenever 
possible and appropriate, paying special attention to those migratory species whose conservation 
status is unfavourable, and individually, or in co-operation taking appropriate and necessary steps to 
conserve such species and their habitat. Parties acknowledge the need to take action to avoid any 
migratory species becoming endangered.   
 
The most important guidance document from an avifaunal impact perspective that is currently 
applicable to wind energy development is the “Best practice guidelines for avian monitoring and 
impact mitigation at proposed wind energy development sites in southern Africa” (Jenkins et al. 2011). 
This document was published by the Endangered Wildlife Trust (EWT) and Birdlife South Africa 
(BLSA) on 31 March 2011. This protocol prescribes a pre-construction period that stretches over a 
minimum of 12 months and includes all major periods of bird usage in that period, as well as a post-
construction component. This document is not legally binding on developers, but has the full support 
of the South African Wind Energy Association (SAWEA).  

5. ASSESSMENT OF IMPACTS AND IDENTIFICATION OF MANAGEMENT 
ACTIONS 

5.1 Mortalities from collisions with wind turbines 

Terrestrial priority species that may be at risk include Blue Cranes, but their occurrence at the site 
would be very sporadic and linked to exceptional rainfall and high water levels in the pans. Ludwig‟s 
Bustard will also be at risk, based on the species flight characteristics and tendency to fly long 
distances between foraging and roosting areas. Movements by this species are triggered by rainfall 
(Allan 1994), and so are inherently erratic and unpredictable in this arid environment, where the 
quantity and timing of rains are highly variable between years. Hence, it is difficult to anticipate the 
extent to which Ludwig‟s Bustard may be exposed to collision risk, but the site contains ideal habitat 
and high densities can be expected in high rainfall years. It remains to be seen if Ludwig‟s Bustard will 
avoid the wind farm site entirely, as the species is very sensitive to disturbance, in which case the 
collision risk should be significantly reduced. Karoo Korhaan Eupodotis vigorsii has been recorded but 
the species is highly terrestrial and flies very seldom (Hockey et al. 2007) and should therefore not be 
regularly at risk of collision.    

Soaring species that could be exposed to collision risk are mostly raptors that use the area for 
foraging (see Appendix 2). The site is flat with no specific topographical features that will increase the 
risk to soaring species. The biggest risk would most likely be to fledglings of species currently 
breeding on or close to the site (see Figure 2.1). The transmission lines running through and close to 
the site contain a Greater Kestrel Falco rupicoloides nest (30°26'47.83"S 19°35'25.01"E), and a 
Martial Eagle Polemaetus bellicosus nest  (30°30'57.24"S 19°33'20.31"E).       
 
The potential impact of collisions on small priority species is unclear. Species such as Namaqua 
Sandgrouse could potentially suffer multiple mortalities when travelling in flocks through the site area. 
The site contains populations of several endemic larks, which could also be exposed to collisions, 
particularly when performing display flights. Unfortunately very little is known on collision mortality of 
passerines at wind farms, as the focus of most research has been large species, particularly raptors. 
This is likely to remain so for some time, partially due to the difficulty of assessing collision mortality 
for small species because carcasses are difficult to find. The potential for collisions with the wind 
turbines due to presence of lights is not envisaged to be significant, primarily because the 
phenomenon of mass nocturnal passerine migrations is not a feature of the study area.  
 
Whereas waterbirds are unlikely to occur regularly, due to the extreme aridity, stochastic rainfall 
events which fill up the ephemeral pans will trigger waterbird movement to and from these pans (see 
Figure 5.2).  This may include both species of flamingo, and several species of ducks and waders 
(see Appendix 2). These birds could be at risk when commuting over the turbine areas, particularly if 
these movements take place at night. 



 
 
 

 

Figure 5.2: Potential waterbird flight paths between pans over the proposed turbine area.     
 
Ultimately, the only reliable way of establishing the potential extent of any collision risk to priority 
species is through the implementation of a pre-construction monitoring programme. This has 
commenced, and to date flight behaviour of priority species over the proposed turbine area (starting 
with the area where first 30 turbines are planned) was recorded for 48 hours in October (spring 
season) and January (summer season) at two vantage points, in three bands namely Low/below rotor 
height, Medium/within rotor height and High/above rotor height (see Figure 5.1). Flight height was 
visually judged by an observer with the aid of binoculars. In the 48 hours of observation to date priority 
species were observed for approximately 1 hour and 4 minutes (2.2%) of the total 48 hour observation 
time, and for 34 minutes and 15 seconds (1.2%) of the total observation time, priority species were 
observed within the rotor height band (see Figure 5.3 below).  

Sensitive 
area 



 
 
 

  
Figure 5.3: Total flight times (hours: minutes: seconds) and heights (low: medium: high) recorded for 
priority species  
 
Data so far indicate very little flight activity over the proposed turbine area for priority species. 
However, it is important to note that only 50% of the proposed pre-construction flight behaviour 
monitoring has been completed, therefore final conclusions cannot be drawn at this stage. 
Furthermore, monitoring took place when the pans around the site were dry. As expected, Greater 
Kestrel contributed the majority of flight activity recorded, due to the breeding pair on the site.   

5.2 Displacement due to disturbance 

The only reliable way of establishing whether the wind farm and PV Plant will lead to the displacement 
of priority species is through the implementation of the monitoring programme currently taking place at 
the site, by comparing pre- and post construction densities of priority species in the wind farm area. 
To date, a total of 31 species were recorded at the portion of the turbine site which is monitored (i.e. 
the area where the first 30 turbines are planned) and 21 at the control site using transect counts as a 
method of data collection (see 1.4 Information Sources above). An additional 8 species were recorded 
within the boundaries of the site during incidental sightings. A total of 541 birds have been recorded at 
the turbine site, and 212 birds at the control site. Of the species recorded via transect counts at the 
turbine site, 10 species (32.2%) were priority species and 10 (47.6%) were priority species at the 
control site. In order to establish a baseline for abundance, an index of kilometre abundance (IKA) 
was compiled for the turbine site (Table 5.1) and the control site (Table 5.2) for the combined transect 
counts in the spring and summer monitoring periods. Transects were counted six times in total.  
 
  

Priority species flights – spring 



 
 
 

Table 5.1: IKA for the turbine site 

IKA Index       

Drive Transect       

Priority Spp Mean 

Transect 
length 
(km) IKA 

Greater Kestrel 1.33 9.95 0.13 

Lanner Falcon 0.17 9.95 0.02 

Large-billed Lark 1.17 9.95 0.12 

Lark-like Bunting 0.17 9.95 0.02 

Ludwig's Bustard 1.33 9.95 0.13 

Namaqua Sandgrouse 8.17 9.95 0.82 

Red Lark 0.33 9.95 0.03 

Sclater's Lark 0.50 9.95 0.05 

Total 13.17 9.95 1.32 

    Walk transects 
   

Priority species Mean 

Transect 
length 
(km) IKA 

Greater Kestrel 0.17 2 0.08 

Large-billed Lark 1.67 2 0.83 

Lark-like Bunting 2.50 2 1.25 

Ludwig's Bustard 0.50 2 0.25 

Namaqua Sandgrouse 4.67 2 2.33 

Red Lark 1.50 2 0.75 

Black-eared Sparrowlark 0.83 2 0.42 

Barn Swallow 0.83 2 0.42 

Total 12.67 2 6.33 

 
Table 5.2: IKA for the control site 

IKA Index       

Drive Transect       

Priority Spp Mean 

Transect 
length 
(km) IKA 

Black-eared Sparrowlark 3.67 7 0.52 

Greater Kestrel 3.00 7 0.43 

Large-billed Lark 0.50 7 0.07 

Lark-like Bunting 1.00 7 0.14 

Ludwig's Bustard 0.67 7 0.10 

Martial Eagle 1.17 7 0.17 

Namaqua Sandgrouse 0.17 7 0.02 

Rock Kestrel 0.50 7 0.07 

Spotted Eagle-Owl 0.50 7 0.07 

Barn Swallow 3.83 7 0.55 

Total: 15.00 7 2.14 

    Walk transects 
   Priority species Mean Transect IKA 



 
 
 

length 
(km) 

Black-eared Sparrowlark 3.17 1 3.17 

Greater Kestrel 0.33 1 0.33 

Large-billed Lark 1.67 1 1.67 

Lark-like Bunting 0.67 1 0.67 

Martial Eagle 0.17 1 0.17 

Namaqua Sandgrouse 2.00 1 2.00 

Barn Swallow 2.00 1 2.00 

Total: 10.00 1 10.00 

 
Of the large terrestrial priority species that occur or is likely to occur on the site, Ludwig‟s Bustard are 
most likely to be affected by this impact. Bustards are very sensitive to disturbance, and will readily 
vacate an area due to the presence of human activity (pers. obs.). It is difficult to assess whether the 
other large priority terrestrial species which are likely to occur at the site will be displaced, but if so, it 
is likely to be a temporary impact during the construction phase.    

 
As far as foraging raptors are concerned, the chances of displacement are probably low, based on 
research results elsewhere (Madders and Whitfield 2008). This trend also seems to be supported by 
the results of the limited post-construction monitoring conducted at the existing four turbines at the 
Darling Wind Farm (Van Rooyen 2011). The current breeding pair of Martial Eagles is breeding 
outside the borders of the site, approximately 6.3km away from the closest planned turbine area. The 
pair should therefore not be at risk of displacement by normal construction activities. The pair of 
Greater Kestrels breeding on the site would be potentially more at risk, but based on personal 
observation, it is unlikely that they will be as sensitive to disturbance as Martial Eagles. Provided a 
modest buffer zone is implemented, they should be able to tolerate the construction activities.  
 
While the site does fall in a Succulent/Nama Karoo ecotone, and supports endemic species from both 
biomes/bioregions, given its small size (relative to the available habitat), it probably does not pose a 
significant threat in terms of displacement for endemic passerines. This is on the assumption that 
displacement of passerines and other small species will take place, which may not happen. Of the 
priority passerines occurring at the site, the Red Lark Calendulauda burra has the most restricted 
range, followed by Sclater‟s Lark Spizocorys sclateri. These two species would therefore be most 
impacted should displacement occurs.  

 5.3 Habitat change and loss 

The scale of direct habitat loss resulting from the construction of a wind farm, PV Plant and 
associated infrastructure depends on the size of the project but, generally speaking, is likely to be 
small per turbine base. Typically, actual habitat loss amounts to 2–5% of the total development area 
(Fox et al. 2006 as cited by Drewitt & Langston 2006). Direct habitat loss is not regarded as a major 
impact on avifauna relative to other direct impacts such as collisions with the turbines and potential 
displacement due to disturbance.  

5.4 Mortality due to collisions with associate power lines 

Ludwig‟s Bustard could be negatively impacted by the proposed power line – its vulnerability to power 
line collisions is well known (Jenkins & Smallie 2009), but its occurrence at the site is likely to be 
sporadic. The steel monopole design which will be used should not pose an electrocution risk to 
priority raptors, but that would have to be verified.   

6. CUMULATIVE IMPACTS 

Currently there is no agreed method for determining significant adverse cumulative impacts on 
ornithological receptors, although clearly a more strategic approach should be followed than is 



 
 
 

currently the case (Jenkins et al. 2011). SNH (2005) guidance on cumulative effects of wind farms on 
birds recommends a five-stage process to aid in the ornithological assessment: 
 

 Define the species/habitat to be considered; 

 Consider the limits or „search area‟ of the study; 

 Decide the methods to be employed; 

 Review the findings of existing studies; and 

 Draw conclusions of cumulative effects within the study area. 
 
Unfortunately, due to the early stage of wind energy development in South Africa, is impossible to 
predict with any confidence at this stage what the cumulative impact of all the proposed wind 
developments in the Karoo bioregion will be on birds. Firstly there is no baseline to measure it 
against, secondly the extent of actual impacts will only become known once a few wind farms are 
developed, and thirdly there is no way of knowing at this stage how many wind farms will actually be 
developed in the medium term. It is therefore imperative that pre- and post-construction monitoring 
are implemented at all the new proposed sites, in accordance with the latest Best practice guidelines 
for avian monitoring and impact mitigation at proposed wind energy development sites in southern 
Africa (Jenkins et al. 2011), and that the results of the various studies are made available for research 
purposes. This should in time provide the data necessary to improve the assessment of the 
cumulative impact of wind development on priority species.  
 
Within the context of the previous statement and without detracting from it in any way, it could be 
speculated that because the priority species that occur (or are likely to occur) at the proposed site all 
have large distribution ranges (except Red Lark and Sclater‟s Lark which are more range restricted), 
the cumulative impacts would be locally significant, rather than regional or national. The potential 
significance of those local impacts will only become known once the number of wind farms to be 
developed in the Karoo bioregion is known, and the results of current studies become known. It 
should also be borne in mind that power lines kill many bustards and cranes in the Karoo (Jenkins & 
Smallie 2009), therefore any additional mortality may well have a more significant impact than what is 
evident at first glance. For some large raptors, e.g. Martial Eagle, this would also be true.   

7. MANAGEMENT ACTIONS 

Mitigation measures fall into two broad categories: best-practice measures which could be adopted by 
any wind farm development and should be adopted as an industry standard, and additional measures 
which are aimed at reducing an impact specific to a particular development (Drewitt & Langston 2006). 
 
Examples of generic best practice measures are (Drewitt & Langston 2006): 
 

 Ensuring that key areas of conservation importance and sensitivity are avoided; 

 Implementing appropriate working practices to protect sensitive habitats; 

 Providing adequate briefing for site personnel and, in particularly sensitive locations, employing 
an on-site ecologist during construction; 

 Implementing an agreed post-development monitoring programme; 

 Siting turbines close together to minimise the development footprint (subject to technical 
constraints such as the need for greater separation between larger turbines); 

 Grouping turbines to avoid alignment perpendicular to main flight paths and to provide corridors 
between clusters, aligned with main flight trajectories, within large wind farms; 

 Increasing the visibility of rotor blades – research indicates that high contrast patterns might help 
reduce collision risk (McIsaac 2001; Hodos 2002), although this may not always be acceptable 
on landscape grounds. Another suggested, but untested possibility is to paint blades with UV 
paint, which may enhance their visibility to birds; 

 Where possible, installing transmission cables underground (subject to habitat sensitivities and in 
accordance with existing best practice guidelines for underground cable installation); 

 Marking overhead cables using deflectors and avoiding use over areas of high bird 
concentrations, especially for species vulnerable to collision; 

 Timing construction to avoid sensitive periods; and 

 Implementing habitat enhancement for species using the site. 



 
 
 

 
Other measures which may be suitable in some circumstances include the relocation of proposed or 
actual turbines responsible for particular problems, halting operation during periods of peak bird 
usage, reducing rotor speed or negotiating off-sets where impacts cannot be avoided. Again, post-
construction monitoring is essential in order to test the effectiveness of such mitigation measures and 
research is needed to provide more information on specific impacts and novel mitigation measures 
that might reduce impacts. 
 
Despite the fact that wind power has been a feature of the energy industry in the developed world for 
more than a decade, best practices with regard to bird mitigation are not universally clear or accepted. 
In the USA, for example, it would seem that best practices may still be lacking (Smallwood 2008). 
Mitigation measures would be more effective if consistently based on scientifically founded 
conclusions of factors affecting bird collisions with wind turbines, which is unfortunately not always the 
case (at least in the USA). It is essential to perform scientifically rigorous pre- and post-construction 
monitoring of bird fatalities and flight behaviour in wind farms, as well as ecological investigations. 
These types of investigations have not been performed at many wind farms in the USA so the 
scientific basis for mitigation measures remains weak (Smallwood 2008). Avoidance and minimisation 
measures will be the most effective mitigation at wind farms, but these have yet to be implemented at 
many US wind farms. Adaptive management is often promised in environmental review documents, 
but in practice it seldom happens. Off-site compensation may be the only substantial means of 
mitigating impacts following wind farm development. A scientifically defensible nexus between project 
impacts and mitigation benefits still needs to be established for compensation ratios directed toward 
wind farms (Smallwood 2008). 
 
It must be accepted that appropriate best practices and mitigation measures with regard to impacts on 
birds in a South African context will take a number of years to crystallise, and a measure of trial and 
error will inevitably be part of the process. 
 
The following site-specific mitigation measures are recommended for the proposed Project: 
 

 The current monitoring programme at the site must in due course be extended to include Phase 
2 and 3 of the development.  

 Due to the uniformity of the habitat at the site itself, no specific key areas of conservation 
importance and sensitivity have emerged so far that are specifically linked to conditions on the 
ground, subject to further monitoring at the site.  

 There is a potential for waterbird flight paths over the northern part of the study area linked to 
ephemeral pans outside the actual boundaries of the site. It is recommended that development of 
the northern part of the site is delayed until better information is available on actual bird traffic 
over the site, which should emerge as the monitoring for Phase 2 is implemented in due course.          

 Habitat destruction should be limited to what is absolutely necessary for the construction of the 
infrastructure, including the construction of new roads. In this respect, the recommendations from 
the Ecological Specialist Study should be applied strictly. Personnel should be adequately 
briefed on the need to restrict habitat destruction, and must be restricted to the actual 
construction area. 

 The proposed power line should be routed as far as possible from high risk areas, specifically 
from the pan that borders on the north-western part of the study area. In addition, the entire line 
should be marked with Bird Flight Diverters, to reduce the risk of collisions of specifically 
Ludwig‟s Bustard.    

 The proposed pole design must be assessed by the author of this report to ensure that the power 
line design poses no potential electrocution risk of large raptors, particularly Martial Eagle, which 
may use the poles as hunting perches. 

 A 250m exclusion zone should be implemented around the existing Greater Kestrel breeding pair 
where no construction activity should take place.     

 Post-construction monitoring should be implemented as part of the continuation of the current 
monitoring programme, to assess displacement and actual collision rates. If actual collision and 
displacement levels are high, the following mitigation measures would need to be considered: 

o Negotiating appropriate off-set compensation for turbine related displacement and 
collision mortality;  



 
 
 

o As a last resort, halting operation of specific turbines during peak flight periods, or 
reducing rotor speed, to reduce the risk of collision mortality.  

8. IMPACT ASSESSMENT 

The criteria for the assessment of impacts are explained below. No assessment of impacts is provided 
for the No-Go alternative as that would preserve the status quo as it currently exists. For a description 
of the status quo, see Section 2: Description of the Affected Environment. The envisaged impacts are 
assessed based on the status quo as it currently exists on the site, future changes in land-use are not 
taken into account.  

8.1 Rating System Used To Classify Impacts 

The rating system is applied to the potential impact on the receiving environment and includes an 
evaluation of the mitigation of the impact. Impacts have been consolidated into one rating. In 
assessing the significance of each issue the following criteria (including an allocated point system) is 
used: 
 

NATURE 

Include a brief description of the impact of environmental parameter being assessed in the 
context of the project. This criterion includes a brief written statement of the environmental 
aspect being impacted upon by a particular action or activity. 

  



 
 
 

GEOGRAPHICAL EXTENT 

This is defined as the area over which the impact will be expressed. Typically, the severity and 
significance of an impact have different scales and as such bracketing ranges are often 
required. This is often useful during the detailed assessment of a project in terms of further 
defining the determined. 

4 International and National Will affect the entire country 

3 Province/region Will affect the entire province or region 

2 Local/district Will affect the local area or district 

1 Site The impact will only affect the site 

      

PROBABILITY 

This describes the chance of occurrence of an impact 

1 Unlikely 

The chance of the impact occurring is extremely low 
(Less than a 25% chance of occurrence).  

2 Possible 

The impact may occur (Between a 25% to 50% chance of 
occurrence). 

3 Probable 

The impact will likely occur (Between a 50% to 75% 
chance of occurrence). 

4 Definite 

Impact will certainly occur (Greater than a 75% chance of 
occurrence). 

      

REVERSIBILITY 

This describes the degree to which an impact on an environmental parameter can be 
successfully reversed upon completion of the proposed activity.  

4 Irreversible 
The impact is irreversible and no mitigation measures 
exist. 

3 Barely reversible 
The impact is unlikely to be reversed even with intense 
mitigation measures. 

2 Partly reversible 
The impact is partly reversible but more intense 
mitigation measures are required. 

1 Completely reversible 
The impact is reversible with implementation of minor 
mitigation measures 

      

IRREPLACEABLE LOSS OF RESOURCES 

This describes the degree to which resources will be irreplaceably lost as a result of a proposed 
activity. 

1 No loss of resource. The impact will not result in the loss of any resources. 

2 Marginal loss of resource The impact will result in marginal loss of resources. 

3 Significant loss of resources The impact will result in significant loss of resources. 

4 Complete loss of resources The impact is result in a complete loss of all resources. 

      

  



 
 
 

DURATION 

This describes the duration of the impacts on the environmental parameter. Duration indicates 
the lifetime of the impact as a result of the proposed activity 

1 Short term 

The impact and its effects will either disappear with 
mitigation or will be mitigated through natural process in a 
span shorter than the construction phase (0 – 1 years), or 
the impact and its effects will last for the period of a 
relatively short construction period and a limited recovery 
time after construction, thereafter it will be entirely 
negated (0 – 2 years). 

2 Medium term 

The impact and its effects will continue or last for some 
time after the construction phase but will be mitigated by 
direct human action or by natural processes thereafter (2 
– 10 years). 

3 Long term 

The impact and its effects will continue or last for the 
entire operational life of the development, but will be 
mitigated by direct human action or by natural processes 
thereafter (10 – 50 years). 

4 Permanent 

The only class of impact that will be non-transitory. 
Mitigation either by man or natural process will not occur 
in such a way or such a time span that the impact can be 
considered transient (Indefinite).  

      

CUMULATIVE EFFECT 

This describes the cumulative effect of the impacts on the environmental parameter. A 
cumulative effect/impact is an effect which in itself may not be significant but may become 
significant if added to other existing or potential impacts emanating from other similar or diverse 
activities as a result of the project activity in question. 

1 Negligible Cumulative Impact 
The impact would result in negligible to no cumulative 
effects 

2 Low Cumulative Impact The impact would result in insignificant cumulative effects 

3 Medium Cumulative impact The impact would result in minor cumulative effects 

4 High Cumulative Impact The impact would result in significant cumulative effects 

  

  



 
 
 

INTENSITY / MAGNITUDE 

 Describes the severity of an impact 

1 Low 
Impact affects the quality, use and integrity of the 
system/component in a way that is barely perceptible. 

2 Medium 

Impact alters the quality, use and integrity of the 
system/component but system/ component still continues 
to function in a moderately modified way and maintains 
general integrity (some impact on integrity). 

3 High 

Impact affects the continued viability of the 
system/component and the quality, use, integrity and 
functionality of the system or component is severely 
impaired and may temporarily cease. High costs of 
rehabilitation and remediation. 

4 Very high 

Impact affects the continued viability of the 
system/component and the quality, use, integrity and 
functionality of the system or component permanently 
ceases and is irreversibly impaired (system collapse). 
Rehabilitation and remediation often impossible. If 
possible rehabilitation and remediation often unfeasible 
due to extremely high costs of rehabilitation and 
remediation. 

  



 
 
 

SIGNIFICANCE 

Significance is determined through a synthesis of impact characteristics. Significance is an 
indication of the importance of the impact in terms of both physical extent and time scale, and 
therefore indicates the level of mitigation required. This describes the significance of the impact 
on the environmental parameter. The calculation of the significance of an impact uses the 
following formula: 
 
(Extent + probability + reversibility + irreplaceability + duration + cumulative effect) x 
magnitude/intensity. 
 
The summation of the different criteria will produce a non weighted value. By multiplying this 
value with the magnitude/intensity, the resultant value acquires a weighted characteristic which 
can be measured and assigned a significance rating. 

Points Impact Significance 
Rating 

Description 

    

 
  

6 to 28 Negative Low impact  The anticipated impact will have negligible negative 
effects and will require little to no mitigation. 

6 to 28 Positive Low impact  The anticipated impact will have minor positive effects. 

29 to 
50 

Negative Medium impact  The anticipated impact will have moderate negative 
effects and will require moderate mitigation measures. 

29 to 
50 

Positive Medium impact  The anticipated impact will have moderate positive 
effects. 

51 to 
73 

Negative High impact  The anticipated impact will have significant effects and 
will require significant mitigation measures to achieve an 
acceptable level of impact. 

51 to 
73 

Positive High impact  The anticipated impact will have significant positive 
effects. 

74 to 
96 

Negative Very high impact  The anticipated impact will have highly significant effects 
and are unlikely to be able to be mitigated adequately.  
These impacts could be considered "fatal flaws".  

74 to 
96 

Positive Very high impact  The anticipated impact will have highly significant positive 
effects.    

 
  



 
 
 

8.1 Impact ratings tables 

 

IMPACT TABLE 1 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Displacement of priority species due to disturbance 

during construction phase. 

     Extent The impact will only affect the site.  

     Probability Impact will certainly occur (greater than a 75% chance of 

occurrence) for some species, particularly the larger 

ones. With appropriate mitigation measures (e.g. buffer 

zone for breeding Greater Kestrel) the impacts can be 

partially avoided. 

     Reversibility Completely reversible. The construction activities will 

inevitably cause temporary displacement of some priority 

species. Once the source of the disturbance has been 

removed, i.e. the noise and movement associated with 

the construction activities, most species should re-

colonise the areas which have not been transformed by 

the footprint.  

     Irreplaceable loss of resources Marginal loss of resources. The displacement is likely to 

be temporary.  

     Duration Short term. Once the source of the disturbance has been 

removed, i.e. the noise and movement associated with 

the construction activities, most species should re-

colonise the areas which have not been transformed by 

the footprint. 

     Cumulative effect Low cumulative impact. The priority species that occur (or 

are likely to occur) at the proposed site all have large 

distribution ranges (except Red Lark and Sclater’s Lark 

which are more range restricted), the cumulative impact 

of displacement would therefore be locally significant, 

rather than regional or national. 

     Intensity/magnitude High. Impact affects the continued viability of the 

system/component and the quality, use, integrity and 

functionality of the system or component is severely 

impaired and may temporarily cease.   

     Significance Rating Medium significance. Once the source of the disturbance 

has been removed, i.e. the noise and movement 

associated with the construction activities, most species 

should re-colonise the areas which have not been 

transformed by the footprint. 

  

  

Pre-mitigation impact 

rating Post mitigation impact rating 

Extent 1 1 

Probability 3 2 

Reversibility 1 1 

Irreplaceable loss 3 2 

Duration 1 1 

Cumulative effect 3 2 



 
 
 

IMPACT TABLE 1 

Intensity/magnitude 3 2 

Significance rating -30 (Medium negative) -22 (low negative) 

Mitigation measures 

Restrict the construction activities to the construction 

footprint area. Do not allow any access to the remainder 

of the property during the construction period. A 250m 

exclusion zone should be implemented around the 

existing Greater Kestrel breeding pair where no 

construction activity should take place.  
 

IMPACT TABLE 2 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Displacement of priority species due to habitat 

destruction during construction phase 

     Extent The impact will only affect the site.  

     Probability Impact will certainly occur (greater than a 75% chance of 

occurrence)  

     Reversibility 
Irreversible. The footprint of the wind farm is an inevitable 

result of the development.   

     Irreplaceable loss of resources Marginal loss of resources. The overall physical footprint 

is likely to amount to less than 5% of the development 

area. 

     Duration Long term. The habitat transformation will be permanent 

     Cumulative effect Low cumulative impact. The overall physical footprint is 

likely to amount to less than 5% of the development area. 

     Intensity/magnitude Low. The overall physical footprint is likely to amount to 

less than 5% of the development area. 

     Significance Rating Low significance. The overall physical footprint is likely to 

amount to less than 5% of the development area. 

  

  

Pre-mitigation impact 

rating Post mitigation impact rating 

Extent 1 1 

Probability 4 4 

Reversibility 4 4 

Irreplaceable loss 2 2 

Duration 4 4 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -16 (low negative) -16 (low negative) 

Mitigation measures 

No mitigation is possible to prevent the permanent habitat 

transformation caused by the construction of the wind 

farm infrastructure. To prevent unnecessary habitat 

destruction (i.e. more than is inevitable), the 

recommendations of the specialist ecological study must 

be strictly adhered to. 
 



 
 
 

IMPACT TABLE 3 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Displacement of priority species due to disturbance 

during operational phase 

     Extent The impact will only affect the site.  

     Probability Possible. The impact may occur (between a 25% to 50% 

chance of occurrence). 

     Reversibility Completely reversible. The operational activities could 

cause displacement of some priority species. Once the 

operation of the wind farm ceases, the birds would re-

colonise the area.   

     Irreplaceable loss of resources Marginal loss of resources. Once the operation of the 

wind farm ceases, the birds would most likely re-colonise 

the area.   

     Duration Long term. Although habituation may happen in some 

instances, it must be assumed that in some instances the 

impact may be long term i.e. for the life-time of the 

activity.  

     Cumulative effect Medium to high cumulative impact. The priority species 

that occur (or are likely to occur) at the proposed site all 

have large distribution ranges (except Red Lark and 

Sclater’s Lark which are more range restricted), the 

cumulative impact of displacement would therefore be 

locally significant, but for Red Lark it could be regional or 

national. 

     Intensity/magnitude Medium. Although habituation may happen in some 

instances, it must be assumed that in some instances the 

impact may be long term i.e. for the life-time of the 

activity.  

     Significance Rating Low significance. Once the source of the disturbance has 

been removed, i.e. the noise and movement associated 

with the construction activities, most species should re-

colonise the areas which have not been transformed by 

the footprint. 

  

  

Pre-mitigation impact 

rating Post mitigation impact rating 

Extent 1 1 

Probability 2 2 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 3 - 4 2 

Intensity/magnitude 2 2 

Significance rating -24  to -26 (low negative) -22 (low negative) 

Mitigation measures 

Post-construction monitoring should be implemented to 

make comparisons with baseline conditions possible. 

Operational activities should be restricted to the plant 

area. Maintenance staff should not be allowed to access 

other parts of the property unless it is necessary for wind 

farm related work. If actual displacement levels of priority 



 
 
 

IMPACT TABLE 3 

species prove to be high, particularly Red Lark, 

appropriate off-sets should be considered. 

 
 

IMPACT TABLE 4 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Collisions of priority species with the turbines in the 

operational phase. 

     Extent The impact will only affect the site.  

     Probability Probable. The impact will likely occur (between a 50% to 

75% chance of occurrence). 

     Reversibility Completely reversible. The operational activities could 

cause collision mortality of some priority species. Once 

the operation of the wind farm ceases, the mortality 

would cease as well.   

     Irreplaceable loss of resources Marginal loss of resources. Collision mortality should not 

lead to the local extinction of any of the priority species, 

as the site will most likely be re-colonised after the 

activity ceases.  

     Duration Long term. The risk of collision will be present for the life-

time of the development.   

     Cumulative effect Medium to high cumulative impact. The cumulative 

impact will depend largely on which species are killed. 

Bustards and flamingos suffer high mortality on power 

lines, for these species the cumulative impacts may be 

high. If Red Larks are killed, the cumulative impacts may 

likewise be high.     

     Intensity/magnitude Medium. The operational activities could cause mortality 

of some priority species, but the system should continue 

to function in a modified way. 

     Significance Rating Medium significance. The anticipated impact will have 

moderate negative effects and will require moderate 

mitigation measures.  

  

  

Pre-mitigation impact 

rating Post mitigation impact rating 

Extent 2 2 

Probability 3 2 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 3 - 4 2 - 3 

Intensity/magnitude 2 2 

Significance rating 

-28 to -30 (medium 

negative) -26 to -28 (low negative) 



 
 
 

IMPACT TABLE 4 

Mitigation measures 

Development of the northern part of the site should be 
delayed until better information is available on actual bird 
traffic over the site.  Pre-construction monitoring should 
be implemented to guide the micro-siting of the turbines 
and to make post-construction comparisons possible. 
Once the turbines have been constructed, post-
construction monitoring should be implemented to 
compare actual collision rates with predicted collision 
rates. If actual collision rates indicate high mortality 
levels, the following mitigation measures will have to be 
considered: 
 

 Negotiating appropriate off-set compensation for 
turbine related collision mortality; 

 As a last resort, halting operation of specific 
turbines during peak flight periods, or reducing 
rotor speed, to reduce the risk of collision 
mortality. 

 A 250m no-turbine zone should be implemented 
around the existing Greater Kestrel nest. This 
should reduce the risk of the fledglings flying into 
the turbines when they start to fly.   

 
 

IMPACT TABLE 5 

Environmental Parameter Avifauna 

Issue/Impact/Environmental 

Effect/Nature  

Mortality of priority species with the power line in the 

operational phase 

     Extent Local if Ludwig’s Bustard are killed. The impact will be 

local if a Martial Eagle gets electrocuted, especially if it is 

one of a breeding pair.   

     Probability Probable. The impact will likely occur (between a 50% to 

75% chance of occurrence), Ludwig’s Bustard are 

particularly at risk. Electrocution is possible for large 

raptors.  

     Reversibility Completely reversible. If the power line is dismantled at 

the end of the life-time of the wind farm, the mortality will 

cease.   

     Irreplaceable loss of resources Marginal loss of resources. The loss of several Ludwig’s 

Bustards or a pair of Martial Eagles (and/or their off-

spring) should not lead to the local extinction of the 

species, as the site may be re-colonised by other 

individuals.  

     Duration Long term. The risk of collision will be present for the life-

time of the development and may even continue after that 

if the line is not dismantled.   

     Cumulative effect Medium to high cumulative impact. The cumulative 

impact will depend largely on which species are killed. 

Bustards, cranes and large eagles suffer high mortality 

on power lines, for these species the cumulative impacts 

may well be high.     



 
 
 

IMPACT TABLE 5 

     Intensity/magnitude Medium. The power line could cause mortality of some 

priority species, but the system will continue to function in 

a modified way. 

     Significance Rating Medium significance. The anticipated impact will have 

moderate negative effects and will require moderate 

mitigation measures.  

  

  

Pre-mitigation impact 

rating Post mitigation impact rating 

Extent 2 2 

Probability 3 2 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 3 - 4 2 - 3 

Intensity/magnitude 2 2 

Significance rating 

-30 to -32 (medium 

negative) -26 to -28 (low negative) 

Mitigation measures 

 The proposed power line should be routed as far as 
possible from high risk areas, specifically from the 
pan that borders on the north-western part of the 
study area. In addition, the entire line should be 
marked with Bird Flight Diverters, to reduce the risk 
of collisions of specifically Ludwig‟s Bustard.    

  The proposed pole design must be assessed to 
ensure that the power line design poses no potential 
electrocution risk of large raptors, particularly Martial 
Eagle, which may use the poles as hunting perches.  

 
 

9. CONCLUSIONS 

This is a large wind farm and PV site, with intrinsic avian biodiversity value. It does not contain any 
unique habitats or landscape features, but it may affect locally important waterbird fly-ways, which 
may exist in the northern part of the proposed site. If possible, this area should be kept free of 
turbines until more information is available on actual bird traffic over the site. There are regionally 
and/or nationally important impact susceptible species present (or potentially present), and the 
proposed facility may have a significant detrimental effect on these birds, both during the construction 
and operational phases of the development. Implementation of the required mitigation measures 
should reduce these impacts to Low (see Impact Tables above).  
 
Alternatives proposed for the project in terms of associated infrastructure are all suitable with no fatal 
flaws in terms of avifauna. Implementation of anti-collision mitigation on the proposed power lines is 
however critical.  
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APPENDIX 1 BIRD HABITAT 

 

 
Figure 1.1: Typical Karoo vegetation which comprises the majority of the wind farm site 
 

 
Figure 1.2: Another example of Karoo vegetation which comprises the majority of the wind farm site 
 



 
 
 

 
Figure 1.3: An example of an ephemeral pan 
 

 
Figure 1.4: Red Lark photographed at the site  



 
 
 

 
Figure 1.5: Sclater’s Lark drinking from a water trough at the site 
 

   
Figure 1.6: Martial Eagle nest on a transmission tower at the control site 
  



 
 
 

APPENDIX 2 BIRD LIST  
 

Common name Scientific name 
Conservation 
status  

Recorded 
during 
monitoring at 
turbine and/or 
control site 

Wind 
farm 
priority 
score 

Natural Karoo 
vegetation 

Artificial 
water 
troughs 

Natural 
pans Terrestrial Soarer Waterbird Small bird 

Anteating Chat 
Myrmecocichla 
formicivora 

 
x 

 
x x 

    
x 

Barn Swallow Hirundo rustica 
 

x 170 x 
     

x 

Black-chested Snake-
Eagle Circaetus pectoralis 

 
x 200 x x 

  
x 

  Black-eared 
Sparrowlark Eremopterix australis E x 185 x x 

    
x 

Black-headed Canary Serinus alario E 
 

155 x x 
    

x 

Blacksmith Lapwing Vanellus armatus 
 

x 
 

x x x 
 

x 
  

Black-winged Stilt 
Himantopus 
himantopus 

     
x 

  
x 

 

Blue Crane 
Anthropoides 
paradiseus 

  
294 x 

 
x x x 

  Bokmakierie  Telophorus zeylonus 
 

x 
 

x x 
    

x 

Burchell's Courser Cursorius rufus Near endemic x 
 

x 
     

x 

Cape Crow Corvus capensis 
 

x 
 

x 
   

x 
  Cape Penduline-Tit Anthoscopus minutus Near endemic x 

 
x 

     
x 

Cape Shoveler Anas smithii 
  

160 
  

x 
  

x 
 Cape Sparrow Passer melanurus 

 
x 

 
x x 

    
x 

Cape Teal Anas capensis 
  

160 
  

x 
  

x 
 Cape Turtle-Dove Streptopelia capicola 

 
x 

 
x x 

    
x 

Cape Wagtail Motacilla capensis 
 

x 
  

x 
    

x 

Capped Wheatear Oenanthe pileata 
 

x 
 

x 
     

x 

Chat Flycatcher Bradornis infuscatus 
 

x 
 

x 
     

x 

Common Fiscal Lanius collaris 
 

x 
 

x 
     

x 

Common Greenshank Tringa nebularia 
     

x 
  

x 
 Common Swift Apus apus 

 
x 

 
x 

     
x 

Crowned Lapwing Vanellus coronatus 
 

x 
 

x 
     

x 



 
 
 

Double-banded 
Courser Rhinoptilus africanus  

 
x 148 x 

     
x 

Egyptian Goose Alopochen aegyptiaca 
     

x 
  

x 
 European Bee-eater Merops apiaster 

 
x 

 
x 

     
x 

Familiar Chat Cercomela familiaris 
 

x 
 

x 
     

x 

Great Crested Grebe Podiceps cristatus 
  

144 
  

x 
  

x 
 

Greater Flamingo 
Phoenicopterus 
roseus  NT 

 
264 

  
x 

  
x 

 Greater Kestrel Falco rupicoloides 
 

x 158 x 
   

x 
  Grey Tit Parus afer 

 
x 

 
x 

     
x 

Grey-backed Cisticola 
Cisticola 
subruficapilla 

 
x 

 
x 

     
x 

Grey-backed 
Sparrowlark Eremopterix verticalis Near endemic x 

 
x x 

    
x 

House Sparrow Passer domesticus 
 

x 
 

x x 
    

x 

Jackal Buzzard Buteo rufofuscus E x 220 x 
   

x 
  Karoo Chat Cercomela schlegelii Near endemic x 

 
x 

     
x 

Karoo Eremomela Eremomela gregalis E x 
 

x 
     

x 

Karoo Korhaan Eupodotis vigorsii E x 
 

x 
  

x 
   

Karoo Long-billed Lark 
Certhilauda 
subcoronata E x 

 
x x 

    
x 

Karoo Prinia Prinia maculosa E x 
 

x 
     

x 

Karoo Scrub-Robin 
Cercotrichas 
coryphoeus E x 

 
x 

     
x 

Lanner Falcon Falco biarmicus NT x 208 x x 
  

x 
  Large-billed Lark Galerida magnirostris E x 160 x x 

    
x 

Lark-like Bunting Emberiza impetuani 
 

x 160 x x 
    

x 

Laughing Dove 
Streptopelia 
senegalensis 

 
x 

 
x x 

    
x 

Lesser Flamingo Phoenicopterus minor  NT 
 

264 
  

x 
  

x 
 Little Grebe Tachybaptus ruficollis 

     
x 

  
x 

 Little Stint Calidris minuta 
  

150 
  

x 
  

x 
 Little Swift Apus affinis 

 
x 

 
x 

     
x 

Ludwig's Bustard Neotis ludwigii 
VU, near 
endemic x 300 x 

  
x 

   Martial Eagle Polemaetus bellicosus VU x 280 x x 
  

x 
  Namaqua Dove Oena capensis 

 
x 

 
x x 

    
x 



 
 
 

Namaqua Sandgrouse Pterocles namaqua Near endemic x 158 x x 
    

x 

Pied Avocet 
Recurvirostra 
avosetta 

  
144 

  
x 

  
x 

 Pied Crow Corvus albus 
 

x 
 

x 
   

x 
  

Red Lark Calendulauda burra 
VU, near 
endemic x 190 x 

     
x 

Red-capped Lark Calandrella cinerea 
 

x 
 

x x 
    

x 

Rock Kestrel Falco rupicolus 
 

x 148 x x 
     Rock Martin Hirundo fuligula 

 
x 

 
x 

     
x 

Ruff Philomachus pugnax 
  

148 
  

x 
  

x 
 Rufous-eared Warbler Malcorus pectoralis E x 

 
x 

     
x 

Sclater's Lark Spizocorys sclateri NT, E x 209 x x 
    

x 

Sickle-winged Chat Cercomela sinuata E 
  

x 
     

x 

South African 
Shelduck Tadorna cana E 

 
160 

  
x 

  
x 

 Southern Masked-
Weaver Ploceus velatus 

 
x 

 
x x 

    
x 

Southern Pale 
Chanting Goshawk Melierax canorus Near endemic x 170 x x 

  
x 

  Speckled Pigeon Columba guinea 
 

x 
 

x x 
    

x 

Spike-heeled Lark 
Chersomanes 
albofasciata Near endemic x 

 
x x 

    
x 

Spotted Eagle-Owl Bubo africanus 
 

x 150 x 
   

x 
  Spotted Thick-knee Burhinus capensis 

 
x 

 
x 

     
x 

Stark's Lark Spizocorys starki  Near endemic x 
 

x x 
    

x 

Three-banded Plover Charadrius tricollaris 
 

x 
      

x 
 Tractrac Chat Cercomela tractrac Near endemic x 

 
x 

     
x 

White-throated 
Canary Crithagra albogularis Near endemic x 

 
x x 

    
x 

Yellow Canary Crithagra flaviventris Near endemic x 
 

x x 
    

x 

Yellow-bellied 
Eremomela 

Eremomela 
icteropygialis 

 
x 

 
x 

     
x 
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28 March 2012 

Shaun Taylor 
MSc (Aquatic Health) 
Environmental Scientist 
SiVEST Environmental Division 
 

Dear Shaun 

COMMENTS ON THE CHANGE TO THE POWER LINE AND ALIGNMENTS AND SUBSTATION SITES AT 

THE PROPOSED LOERIESFONTEIN WIND FARM 

I refer to the email and attached documentation from your office dated 22 March 2013 regarding 
the above matter. 
 
I have studied the proposed changes to the alignment. The proposed change will not materially 
affect the risk to avifauna. The conclusions and recommendations as I put forward in my specialist 
study of February 2012 therefore remain largely unchanged. In summary, my recommendations are 
as follows: 
 

 The proposed power line should be routed as far as possible from high risk areas, specifically 
from the pan that borders on the north-western part of the study area. In addition, the entire 
line should be marked with Bird Flight Diverters, to reduce the risk of collisions of specifically 
Ludwig’s Bustard.  It is noted that the proposed power line routes come to within 4.7km from 
the edge of the pan in the north-western part of the study area (Alternative 1).  This distance 
should not be further encroached upon if at all possible, to eliminate any possible collision risks 
to flamingos which may utilise the pan when it is full.  

 The proposed pole design must be assessed to ensure that the power line design poses no 
potential electrocution risk of large raptors, particularly Martial Eagle, which may use the poles 
as hunting perches.  

 The proposed substation site, O & M building and lay-down areas (building footprint) are 
situated in Bushmanland Basin Shrubland, which is ubiquitous in the area. The proposed 
building footprint does not contain any unique features that distinguish it from the surrounding 
habitat, or create unique habitat niche for any of the power line sensitive species that may 
occur on the site. On a regional scale the potential risk of displacement of Red Data species due 
to the habitat transformation that will take place within the building footprint should be 
negligible, due to the small size of the footprint and the availability of similar habitat. It should 
however be noted that the potential displacement of Red Data species due to the construction 
of the wind and solar facilities is at this stage an unknown factor. Should the latter result in 
significant displacement of Red Data species it will not change the original assessment of “low 
impact on a regional scale” for the building footprint, but it may have a more significant impact 
on a site specific scale.       

 
 
  



 
 
 

AFRIMAGE Photography (Pty Ltd t/a: 

vanrooyen.chris@gmail.com 
Tel: +27 (0)82 4549570 cell 
VAT#:   4580238113 

30 Roosevelt Street 
Robindale 
Randburg 

2194 

Regards 
 

 
Chris van Rooyen 
Specialist Avifaunal Consultant 
 



Comparative Assessment Table for Loeriesfontein 2 Amendment Application 

 

Key 

Preferred The alternative will result in a low impact / reduce the impact 

Not Preferred The alternative will result in a high impact / increase the impact 

Favourable The impact will be relatively insignificant 

No Preference Both alternatives will result in similar impacts 

 

Alternative Preference Reasons 

WIND FARM INFRASTRUCTURE LOCATION 

Alternative 1 No preference Plse see attached letter 

Alternative 2 No preference Plse see attached letter 

POWER LINE ROUTE  

Alternative 1 No preference Plse see attached letter 

Alternative 2 No preference Plse see attached letter 
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Addendum with regards to an amendment of infrastructure on site 

Mainstream Renewable Power South Africa (Pty) Ltd wishes to apply for a substantive 

amendment to the Environmental authorization (EA) received for the proposed 280MW 

Wind Farm facility in Loeriesfontein, Northern Cape. The reason for the substantive 

amendment is due to firstly, the need to split the EA into two separate EA's for a 140MW 

Wind Farm and secondly, it was recently found that following a floodline assessment which 

was carried out separately from the EIA process that the current location of the wind farm 

infrastructure (substation, operation and maintenance buildings etc.) are located within a 

1:100 floodline area.   

Figure 1 below indicates the position of the two alternative locations for the proposed 

power line and wind farm infrastructure.  

 

 

Figure 1: The location of the proposed new position of the infrastructure (Option 1). 

 

Since the site does not contain any areas of High bat sensitivity or confirmed roosts, the 

proposed amendment will not result in an increased impact on local bat ecology.  



Additionally, the type of infrastructure under and the relatively small scale consideration is 

not known for affecting bat ecology negatively. Therefore the bat impact evaluation carried 

out in the original EIA study is still valid and will remain unchanged, with regards to bats the 

proposed amendment can proceed. 
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Terms of Reference 

To assess the sensitivity of the study area with regards to bat (Chiroptera) fauna, in relation to 

the proposed wind & solar energy facility and its associated impacts. The assessment 

concentrates on the impacts associated with the wind farm. The assessment aims to identify 

sensitive areas on the study site where bat activity may be the highest or Red Data and/or 

endemic species may be found, and recommend applicable mitigation measures and 

recommendations to minimize negative impacts on bat fauna in the broader area. A brief 

review of national and international literature on bat-wind farm interactions is also to be 

included. Assess potential direct, indirect and cumulative impacts and issues foreseen in 

relation to the proposed wind energy facility and its associated impacts. Impacts considered 

include foraging impacts, roost impacts and migration impacts.  

 

Appointment of Specialist 

Animalia Zoological & Ecological Consultation CC was appointed by SiVEST Environmental 

Division to undertake a specialist EIA bat sensitivity study for the proposed Loeriesfontein Wind 

Energy Facility near the town of Loeriesfontein, Northern Cape. The study was carried out by 

Corneile Minnaar and reviewed and overseen by Werner Marais (CV's available on request). 

 

Independence: 

Animalia Zoological & Ecological Consultation CC has no connection with the developer. 

Animalia Zoological & Ecological Consultation CC is not a subsidiary, legally or financially of the 

developer; remuneration for services by the developer in relation to this proposal is not linked 

to approval by decision-making authorities responsible for permitting this proposal and the 

consultancy has no interest in secondary or downstream developments as a result of the 

authorisation of this project.  

 

Applicable Legislation: 

Legislation dealing with mammals applies to bats and includes the following: 

NATIONAL ENVIRONMENTAL MANAGEMENT: BIODIVERSITY ACT, 2004(ACT 10 OF 2004; section 

97): THREATENED OR PROTECTED SPECIES REGULATIONS:  
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All bats enjoy protection under this act. This act also calls for an environmental impact 

assessment for threatened and protected species.  
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1. INTRODUCTION 

 
1.1 Study Area 

The site is located on portions of the farms Sous and Aan De Karree Doorn Pan close to the 

town of Loeriesfontein in the Northern Cape, totaling and area of approximately 30105ha 

under consideration for the wind farm (figure 1). More precisely the site is located 

approximately 60km north of Loeriesfontein close to no major roads, mostly in grid square 

E19S30BC with a western section in E19S30AD and southern tip in E19S30DA. Several pans are 

situated 15-28km north and northeast of the site. Vegetation cover is very sparse and most of 

the site is flat with some drainage valleys in the southwestern part of the site and the Klein- and 

Groot Rooiberge starting approximately 5km south of the site (figure 2).  

The proposed wind turbines will have a hub height of 60 to 120 meters, and a rotor blade 

diameter of 70 to 130 meters, with roads connecting the wind turbines and a service platform 

next to each turbine. The site will have a substation connecting to 132Kv or 66Kv overhead 

power lines, depending on the size off the wind farm. Turbines will be limited to buildable areas 

on the site which is determined by eliminating areas according to the following criteria: Slopes 

of more than 8 degrees; inland water bodies buffered by 100m; houses or buildings buffered by 

500m; railways buffered by 200m; rivers buffered by 200m; buffers along roads of 200m; 

boundary buffer around the site boundary of 200m; Buffers along electrical grid distribution or 

transmission lines of between 200m and 300m depending on the size of the line; and a 

substation buffer of 500m.  

The project will be phased and broken into 3 projects (figures 3-5): 

 Project 1  - Wind 50mw 

 Project 2  - Wind 420mw 

 Project 3 -  Solar PV 100mw 
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Figure 1: Map with an indication of the site (yellow outline), and an overview map with the approximate site locality (red dot). 
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Figure 2:  Satellite image of the Loeriesfontein site, the boundary is indicated in red. All satellite images retrieved 

from Google Earth
TM

.  
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Figure 3:  Proposed layout of phase 1 
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Figure 4:  Proposed layout of phase 2 
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Figure 5:  Proposed layout of phase 3. 
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1.2 Land use and existing impacts on the study area 

There is no direct impacts on the study area visible on the satelite images apart from farm 

buildings, and impact on natural vegetaion are probably only limited to livestock grazing as no 

ploughed fields can be observed. 

 

1.3 Vegetation units, geology and climate 

One vegetation unit is present on the study site (figure 6).  

 

The Bushmanland Basin Shrubland is found in the Northern Cape Province between altitudes of 

800-1200m. The landscape is comprised of slightly irregular plains with dwarf shrubland 

dominated by low sturdy and spiny shrubs. Surface rock cover is low compared to the Lady Grey 

and Noupoort sites and the rocks that are present is mainly mudstone and shales. Rainfall 

occurs in late summer and early autumn with an annual precipitation average of 100-200mm, 

and mean monthly maximum and minimum temperatures are 39.6°C and -2.2°C for January 

and July respectively. Status is Least Threatened with none of the unit currently statutorily 

conserved (target 21%), and no signs of serious transformation is present (Mucina & 

Rutherford, 2006). 

 

 

 

B 

B 
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 Site boundary    

 Bushmanland Basin Shrubland  
 

Figure 6: Vegetation unit present in the study area (Mucina & Rutherford, 2006).    
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1.4 The bats of South Africa 
 
Bats are mammals from the order Chiroptera, and are the second largest group of mammals 

after the rodents. There are approximately 117 species of bats in the Southern African sub-

region, of which 5 species have a global Red list status of Vulnerable and 12 are classified as 

Near Threatened (Monadjem, et al. 2010). More than 50 bat species occur in South Africa 

(Taylor, 2000; Monadjem, et al. 2010). 

Bats are the only mammals to have developed true powered flight and they have undergone 

various skeletal changes to accommodate this. The forelimbs are elongated, whereas the hind 

limbs are dramatically reduced and shortened to lessen the total body weight. This unique wing 

support frame allows bats to alter the camber of their wings in order to adapt the wing shape 

to different flight conditions while maximizing agility and maneuverability. This adaptability and 

versatility of the bat wing surpasses the more static design of the bird wings and enables bats 

to utilise a wide variety of food sources and diversity of insects (Neuweiler, 2000). The facial 

characteristics between species may differ considerably to suit the requirements of their life 

style especially with regard to their feeding and echolocation navigation strategies. The 

majority of South African bats are insectivorous, and can consume vast numbers of insects on a 

nightly basis (Taylor, 2000; Tuttle and Hensley, 2001), but may also consume other 

invertebrates, amphibians, fruit and nectar.  

Insectivorous bats are therefore the only major predators of nocturnal flying insects in South 

Africa and contribute greatly in the control of their numbers. Their prey also includes 

agricultural insect pests, such as moths and vectors for diseases such as mosquitoes 

(Rautenbach, 1982; Taylor, 2000). 

Urban development and agricultural practices have contributed to the decline in bat numbers 

globally. Public participation and funding of bat conservation are often hindered by the 

negative images of bats created by a lack of knowledge and certain misconceptions about bats. 

The fact that some species roost in domestic residences also contributes to the negative 

reputation of bats. Some species may occur in large numbers in buildings and besides being a 

nuisance, may become a health risk to the residents. Unfortunately, the negative association 

people have towards bats, obscures the fact that they are an essential component of the 

ecology and by en large beneficial to humans.   

Many bat species roost in large aggregations and concentrate in small areas. Therefore, any 

major disturbance to that area can adversely impact many individuals of a population at the 

same time (Hester and Grenier, 2005). Secondly, the reproduction rates of bats are much lower 

than those of most other small mammals, because usually only one or two pups are born per 

female annually. According to O’Shea et al. (2003), bats may live for up to 30 years. Under 
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natural circumstances, a population’s numbers can build up over a long period of time, due to 

their longevity and the relatively low predation on bats, when compared to other small 

mammals. Therefore, the rate of recovery of bat populations is slow after major die-offs and 

roost disturbances. 

 

1.5Bats and wind turbines  

Since bats have highly sophisticated navigation by means of their echolocation, it is puzzling as 

to why they would get hit by rotating turbine blades. It may be theorized that under natural 

circumstances their echolocation is designed to track down and pursue smaller insect prey or 

avoid stationary objects, not primarily focused on unnatural objects moving sideways across 

the flight path. Apart from physical collisions, a major cause of bat mortality at wind turbines is 

barotrauma. This is a condition where the lungs of a bat collapse in the low air pressure around 

the moving blades, causing severe and fatal internal hemorrhage. One study done by Baerwald, 

et al. (2008) showed that 90% of bat fatalities around wind turbines involved internal 

hemorrhaging consistent with barotrauma.  

Some studies propose that bats may be attracted to the large turbine structure as roosting 

space, or that swarms of insects get trapped in low air pockets around the turbine and 

subsequently attract bats.  

Whatever the reason for bat mortalities around wind turbines, the facts indicate this to be a 

very serious and concerning problem. During a study by Arnett, et al. (2009), 10 turbines 

monitored over a period of 3 months showed 124 bat fatalities in South-central Pennsylvania 

(America), which can cumulatively have a catastrophic long term effect on bat populations, if 

such a rate is persistent. Most bat species only reproduce once a year, bearing one young per 

female, meaning their numbers are slow to recover. Mitigation measures are being researched 

and experimented with globally, but are still only effective on a small scale. An exception to this 

is a mitigation measure called curtailment, where the turbine cut-in speed is raised to a higher 

wind speed. This relies on the fact that bats will be less active in strong winds and therefore less 

likely to be impacted by a moving turbine blade, however this mitigation is not as effective yet 

to move this threat to a category of low concern.  
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2. Methods 

 

The site was visited on the 18thand19th of December 2011. The site was inspected during the 

day for any possible roosting sites. At dusk and during the night, the sky was monitored for 

visual observation of bats and bat activity. Mist nets (figure 8) were erected at strategic 

positions of the farm for physical detection and identification of bat species present in the area. 

The main method of bat detection involved the use of a vehicle-mounted bat detector (Figure 

9) to record bat echolocation calls on a continuous basis throughout most of the night while 

traversing the study area. Only sections of the site that were accessible by vehicle were 

traversed. The direction of transects were reversed on consecutive nights to control for 

fluctuating bat activity patterns throughout the monitoring period.     

 

A bat detector is a device capable of detecting and recording the ultrasonic echolocation calls of 

bats which may then be analyzed with the use of computer software. Anabat recording systems 

work through a zero-crossings frequency algorithm which still retains all of the harmonics and 

characteristics of the call but reduces the data size considerably. Although this type of bat 

detection equipment is the most advanced technology that is currently commercially available, 

it is not necessarily possible to identify all bat species by just their echolocation calls. 

Recordings may be affected by the weather conditions (i.e. humidity); openness of the terrain 

and the range of detecting a bat is dependent on the volume of the bat call. 

 

 
Figure 8: Erected mist net 
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Figure 9: Top: Bat detector (AnabatTM SD2, Titley Electronics, Ballina, Australia). Bottom: Bat 

detector microphone mounted on vehicle for vehicle based monitoring. 
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3. RESULTS 

 

3.1 Species probability of occurrence 

 
Table 1: Table of species that may be roosting on the study area, the possible site specific roosts, and their 

probability of occurrence.LC = Least Concern; NT = Near Threatened; V = Vulnerable; DD = Data Deficient 

(Monadjemet al., 2010).  

 

Species Common name Probability 

of 

occurrence 

Conservation 

status 

Possible roosting 

habitat to be utilised 

on study area 

Rhinolophus 

capensis 

Cape horseshoe 

bat 

Low NT Roosts gregariously in 

caves, no known caves 

close to the study site. 

Rhinolophus 

clivosus 

Geoffroy’s 

horseshoe bat 

Low LC Roosts gregariously in 

caves, no known caves 

close to the study site. 

Nycteris thebaica Egyptian slit-

faced bat 

High LC Cavities, aardvark 

burrows, and culverts 

under roads. Any 

suitable hollows 

Tadarida 

aegyptiaca 

Egyptian free-

tailed bat 

Confirmed LC Crevices, buildings, 

rock crevices. Very 

common and 

adaptable. 

Cistugo seabrae Angolan wing-

gland bat 

Medium -

High 

NT Endemic to West 

Coast, restricted to arid 

climates (semi-desert), 

netted in dry river 

beds. 

Miniopterus 

natalensis 

Natal long-

fingered bat 

Low NT Roosts gregariously in 

caves, no known caves 

close to the study site. 
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Neoromicia 

capensis 

Cape serotine Confirmed LC Under bark of trees 

and roofs of buildings. 

Common and 

adaptable 
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3.2 Bat detection and roost scouting 

Very few bat calls (5 in total) were recorded during vehicle based monitoring within the site (Figure 8). 

The site is mostly void of roosting opportunities (Figure 9) and we did not come across any open water 

sources during physical scouting of the site. No sources of open water were detected using Google Earth 

searches of the site. The lack of bat activity during monitoring can therefore probably be attributed to 

the lack of roosting space and open drinking water.  

Bat activity is most likely centered around the dams north of the Loeriesfontein site, as insect availability 

will be much higher here. Roosting space created by exotic trees, rocky outcrops and buildings are also 

more abundant in this area.  

A bat call consists of a series of ultrasonic sound pulses, with each species calling at a characteristic 

sound frequency (Figure 10). It is used for navigational and hunting purposes, comparable to but more 

sophisticated than modern sonar. Pulses within a bat call may also vary by means of their sound 

frequency and characteristics, although this variation is within a certain range restricted to a specific bat 

species. Certain call parameters are used to identify a bat species from its echolocation call. These 

include pulse length, pulse bandwidth, pulse interval and pulse dominant frequency (loudest frequency), 

of which dominant frequency is the most commonly used parameter. The dominant frequencies of the 

three loudest pulses recorded were chosen since the loudest pulse is produced when the bat is in close 

proximity to the bat detector, limiting the ramifications the Doppler Effect has on the results of sound 

waves emitted by a moving bat. A feeding buzz is the common term used to describe the change in 

echolocation call when a bat is approaching its prey. A feeding buzz is a series of very short pulses that 

dramatically become more rapid as the bat is closing in on the insect prey, giving it a clear image of the 

prey. A feeding buzz is proof of bats actively foraging. Species identification with the use of echolocation 

is less accurate when compared to morphological identification, nevertheless it is a very certain and 

accurate indication of bat activity and their presence. 
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Figure 8: Bat species and activity detected during vehicle monitoring on site, showing very low levels of 

activity. Orange circles indicate where Egyptian free-tailed bats (Tadarida aegyptiaca) were detected 

and yellow circles indicate where Cape serotine bats (Neoromicia capensis) were detected. 
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Figure 10: Typical topography of site showing lack of roosting opportunities for bats. 

 

 

Figure 11: Spectrogram of pulses from Tadarida aegyptiaca(Egyptian Free-tailed bat)  
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3.3 Sensitivity map 

There are no obvious roosting opportunities for bats on this site. For the purpose of this study a 

buffer of 100 meter around inland water bodies and 200 meter around rivers (for foraging 

purposes) is appropriate, these are the same buffer distances used to determine the buildable 

area data supplied by the client, and is therefore not indicated in a sensitivity map in this report 

(as to avoid duplicate work).  
  

Since bat activity can vary greatly on a seasonal basis due to insect availability, the lack of bat 

activity at this site should not be considered a permanent trend. Long term monitoring is 

imperative to determine seasonal patterns of bat activity at this site. Even if bats do not use this 

site for regular foraging, possible seasonal migrations of bats may cause bats to fly through the 

site and this needs to be established through long term monitoring as well. 

Although there are no South African guidelines for the consideration of bats in relation to wind 

farm developments, however, international guidelines such as the Eurobats Guidance and the 

Natural England Technical Note (Mitchell-Jones & Carlin 2009) give some indication of buffer 

zones which may be applicable. The Eurobats Guidance (Rodrigues et al. 2008) proposes a 

minimum distance of 200m to forest edges where tree felling is necessary to establish a wind 

farm. The Natural England Interim Guidance suggests a 50meter buffer from blade tip to the 

nearest feature important to bats.
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4. FORESEEN IMPACTS OF THE PROPOSED OPERATION and PROPOSED MITIGATION 

MEASURES (IMPACT TABLES) 

 

4.1  

Environmental Parameter Bat mortalities due to blade collisions and barotrauma during foraging 
(operational phase). 

Issue/Impact/Environmental 
Effect/Nature 

In section 1.5 the concern of bats and possible wind turbine blade 
collisions/barotrauma have been discussed, however international research 
has been unable to propose sustainable large scale mitigation measures that 
can downgrade this threat to a category of very low concern. 
 

Geographical extent Only on the site. 

Probability Should mitigation not be implemented the chances of the impact occurring 
is possible. 

Reversibility Without mitigation it is partly reversible. 

Irreplaceable loss of resources Marginal. 

Duration For the duration of the operating wind farm with or without mitigation. 

Cumulative effect Over time the mortalities on bats will have a high cumulative effect without 
mitigation, since bat populations will not be able to recover faster than 
mortalities. 

Intensity/magnitude Considered medium without mitigation  

Significance Rating Low without mitigation 

   

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 1 1 

Reversibility 2 1 

Irreplaceable loss of resources 2 1 

Duration 3 3 

Cumulative effect 4 3 

Intensity/magnitude 2 1 

Probability 2 1 

Significance Rating 28 (Negative low) 10 (Negative low) 

Mitigation During the operational phase curtailment can be implemented as a 
mitigation measure to lessen bat mortalities. Curtailment is when a turbine 
is kept stationary at a very low wind speed and then allowed to rotate once 
the wind exceeds a specific speed. The theory behind curtailment is that 
there is a negative correlation between bat activity and wind speed, causing 
bat activity to decrease as the wind speed increases.  
A test done by Baerwald et al. (2008) where they altered the wind speed 
trigger of 15 turbines at a site with high bat fatalities in south-western 
Alberta, Canada, during the peak fatality period, showed a reduction of bat 
fatalities by 60%. Under normal circumstances the turbine would turn slowly 
in low wind speeds but only starts generating electricity when the wind 
speed reaches 4 m/s. During the experiment the Vestas V80 type turbines 
were kept stationary during low wind speeds and only allowed to start 
turning and generate electricity at a cut-in speed of 5.5 m/s. Another 
strategy used in the same experiment involved altering blade angles to 
reduce rotor speed, meaning the blades were near motionless in low wind 
speeds which resulted in a significant 57.5% reduction in bat fatalities.  
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Long term field experiments and studies done by Arnett et al. (2010) in 
Somerset County, Pennsylvania, showed a 44 – 93% reduction in bat 
fatalities with marginal annual power generation loss, when curtailment was 
implemented. However, when using a cut-in speed of 6.5 m/s the annual 
power loss was 3 times higher than when using a 5.0 m/s cut-in speed. Their 
study concluded that curtailment can be used as an effective mitigation 
measure to reduce bat fatalities at wind energy facilities.  
Curtailment needs to be investigated further on the site in question. More 
data is required prior to the implementation of curtailment.  Should 
mortality monitoring over 6 months or less indicate bat mortalities that 
are alarming according to the specialist's opinion, the implementation of 
curtailment will be required. Light bat mortality monitoring during the 
operational phase to quantify the effects of this mitigation will help to refine 
the method. Although the optimum cut-in speed to reduce bat fatalities and 
keep power loss at a minimum needs to be researched and determined in 
the local context by means of long term studies in the general area, a cut-in 
wind speed of 5.0 m/s to 5.5 m/s (meters per second) is preliminarily 
recommended. 
An ultrasonic deterrent device is a device emitting ultrasonic sound in a 
broad range that is not audible to humans. The concept behind such devices 
is to repel bats from wind turbines by creating a disorientating or irritating 
airspace around the turbine. Research in the field of ultrasonic deterrent 
devices is progressing and yielding some promising results, although 
controversy about the effectiveness and a lack of large scale experimental 
evidence exists.  
Nevertheless, a study done by Szewczak & Arnett (2008), who compared bat 
activity using an acoustic deterrent with bat activity without the deterrent, 
showed that when ultrasound was broadcasted only 2.5-10.4% of the 
control activity rate was observed. A lab test done by Spanjer (2006) yielded 
promising results, and a field test of such devices done by Horn et al. (2008) 
indicated that many factors are influencing the effectiveness of the device 
although it did deter bats significantly from turbines.  
It may be feasible to install such devices on selected functional turbines, and 
the results being monitored by an appropriately qualified researcher. 

 

4.2 

Environmental Parameter Bat mortalities due to blade collisions and barotrauma during migration 
(operational phase). 

Issue/Impact/Environmental 
Effect/Nature 

The migration paths of South African bats in the Northern Cape Province are 
not well studied and are virtually unknown. Cave dwelling species such 
Miniopterus natalensis and Myotis tricolor undertake annual migrations 
between caves. However, no caves are known to be in close proximity to the 
study area, and it is not located within any known direct line of path 
between major caves such that the threat to migrating bats becomes 
nominal. 
 

Geographical extent Regional  

Probability Although unlikely the impact is still possible to occur without mitigation 

Reversibility Due to the potential large numbers of bats that can be killed if this impact 
should occur, the reversibility of populations is partly reversible 

Irreplaceable loss of resources Marginal. 

Duration For the duration of the operating wind farm with or without mitigation. 

Cumulative effect Over time the mortalities on bats will have a high cumulative effect without 
mitigation, since bat populations will not be able to recover faster than 
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mortalities. 

Intensity/magnitude Considered high without mitigation  

Significance Rating Medium without mitigation 

   

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 3 3 

Reversibility 2 1 

Irreplaceable loss of resources 2 1 

Duration 3 3 

Cumulative effect 4 3 

Intensity/magnitude 3 2 

Probability 2 1 

Significance Rating 34 (Negative medium) 13 (Negative low) 

Mitigation It will be beneficial to collaborate with academic institutions to promote 
research on the subject, doing affordable long term monitoring and 
quantifying the risks more accurately to effectively fine tune mitigation and 
determine if a migration path is crossing the site.  

 

4.3 

Environmental Parameter Destruction of foraging habitat (construction phase). 

Issue/Impact/Environmental 
Effect/Nature 

All major bat foraging habitats on this site are already included within the 

clients proposed buffer zones and will therefore not be destroyed by 

construction. 

Geographical extent Site. 

Probability Unlikely  

Reversibility The impact is barely reversible should the turbines be placed in an area of 
high bat sensitivity. 

Irreplaceable loss of resources Marginal without mitigation. 

Duration For the duration of the operating wind farm with or without mitigation. 

Cumulative effect Negligible  

Intensity/magnitude Considered low without mitigation. 

Significance Rating Low without mitigation 

   

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 1 1 

Reversibility 3 1 

Irreplaceable loss of resources 2 1 

Duration 3 3 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Probability 1 1 

Significance Rating 11 (Negative Low) 8 (Negative low) 

Mitigation None required 
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5. CONCLUSION 

The Loeriesfontein site does not have any of the three factors of possible roosting space, 

surface water and probability of insects strongly, with roosting space very limited and some 

foraging space in the stream beds. Overall the site is very dry and insect numbers as well as 

surface water would be limited during most of the year. In Table 1 it can be seen that a total of 

9 bat species may occur on the site and 3 have a high probability of occurring on the site, with 2 

of them having a chance of being impacted by wind turbines (Nycteris thebaica is not a high 

flying bat and therefore presumably less vulnerable to turbines). However, very low activity 

levels and the confirmation of only two bat species being present through echolocation 

monitoring supports the expected low bat activity levels due to the lack of roosting and 

foraging opportunities.  

Although no sensitive areas have been identified outside of the already established unbuildable 

areas, investigation into curtailment of wind turbines is still recommended. For curtailment on 

this site a cut-in wind speed of 4.5 m/s to 5.5 m/s (meters per second) is preliminarily 

recommended. To determine the correct cut in speed and whether the site falls within a bat 

migration route, 12 month long term monitoring (preferably prior to construction) must be 

done where bat detectors are deployed on the site and passively recording bat activity every 

night. Additionally the site needs to be visited by a bat specialist quarterly (4 times during the 

period) to assess and compare the bat activity on a seasonal basis. The wind speed data 

gathered by meteorological masts can then be correlated with bat activity to determine the 

most feasible cut-in speed. 

All alternatives proposed for the developmental infrastructure is acceptable.   
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allowed by the resources and knowledge available to Animalia Zoological & Ecological Consultation CC at 

the time on which the requested services were provided to the client. Animalia Zoological & Ecological 

Consultation CC reserves the right to modify aspects of the document including the recommendations if 

and when new information may become available from ongoing research or further work in this field, or 

pertaining to this investigation. 

 

Although great care and pride have been taken to carry out the requested services accurately and 

professionally, and to represent the relevant data in a clear and concise manner; no responsibility or 

liability will be accepted by Animalia Zoological & Ecological Consultation CC. And the client, by receiving 

this document, indemnifies Animalia Zoological & Ecological Consultation CC and its staff against all 

claims, demands, losses, liabilities, costs, damages and expenses arising from or in connection with 

services rendered, directly or indirectly by Animalia Zoological & Ecological Consultation CC; and by the 

use of the information contained in this document. The primary goal of Animalia’s services is to provide 

professionalism that is to the benefit of the environment as well as the community. 

 

COPYRIGHT 

 

This document may not be altered or added to without the prior written consent of the author. This also 

refers to electronic copies of this document which are supplied for the purposes of inclusion as part of 

other reports. Similarly, any recommendations, statements or conclusions drawn from or based on this 

document must make reference to this document. 
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MAINSTREAM RENEWABLE POWER  
 

CONSTRUCTION OF A WIND FARM AND PHOTOVOLTAIC 
(PV) FACILITY NEAR LOERIESFONTEIN, NORTHERN CAPE 

PROVINCE, SOUTH AFRICA 
 

SURFACE WATER IMPACT ASSESSMENT REPORT 
 

 

1 INTRODUCTION 

 

South Africa Mainstream Renewable Power Developments (Pty) Ltd (hereafter referred to as 

Mainstream) has appointed SiVEST to undertake a specialist surface water impact assessment 

for the proposed establishment of a wind farm and photovoltaic (PV) facility near Loeriesfontein in 

the Northern Cape Province of South Africa (hereafter referred to as the proposed development). 

The site is approximately 60km to the north of Loeriesfontein. The objective of the project is to 

develop a wind farm and PV facility in order to generate electricity to feed into the national grid. 

The project is also in line with the government‟s commitment to provide renewable energy as an 

alternative energy source to that which is currently being utilized. This study forms part of a wider 

Environmental Impact Assessment (Scoping and Environmental Impact Assessment) that needs 

to be undertaken by Mainstream to identify and assess all the potential environmental impacts 

associated with the proposed project. 

 

The purpose of this report is to identify and delineate all surface water features on the proposed 

site. In addition, this report will identify any potential issues and impacts related to surface water 

features that may potentially be caused by the proposed development. This will be done taking 

into account the information attained in the scoping phase assessment and information obtained 

in the field. Mitigation measures addressing potential impacts will also be included.  

 

Finally, recommendations will be made with respect to the preferred placement of the proposed 

development in areas that are anticipated to have the least severe impact on any surface water 

features identified in the study area. 
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1.1 Definition of Surface Water Resources as Assessed in this Study 

 

Surface water resources can be divided up into a number of different types. For the purposes of 

this study, surface water resources have been defined based on the definition for non-

groundwater resources which appears in the National Water Act (36 of 1998), which defines a 

non-groundwater resource as a “watercourse, surface water or estuary,” The Act defines a 

watercourse as (inter alia):  

 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. 

 

Thus for the purposes of this report, surface water resources have been defined as any natural 

stream, river, or inland wetland. Wetlands specifically have been defined as a piece of land on 

which the period of saturation of water is sufficient to allow for the development of hydric soils, 

which in normal circumstances would support hydrophytic vegetation (i.e. vegetation adapted to 

grow in saturated and anaerobic conditions).  

 

Wetlands may either be palustrine (marsh-like) or lacustrine (lake-like) in nature. Palustrine and 

lacustrine wetlands can be divided up into different hydrogeomorphic forms, based on their 

position within the landscape, hydrological connectivity and water input. Kotze et al. (2005) have 

described a number of different wetland hydrogeomorphic forms, including:  

 Hillslope Seepage feeding a stream 

 Hillslope Seepage not feeding a stream 

 Channelled Valley Bottom 

 Un-channelled Valley Bottom 

 Pan / Depression 

 Floodplain 

 

Any of the above mentioned wetland forms may potentially occur within the study area. This is 

addressed later in the report. 

 

1.2 Wetlands and Hydromorphic Soils 

 

Wetlands are a very important component of the natural environment. Wetlands are typically 

characterised by high levels of biodiversity and are critical for the sustaining of human livelihoods 

through the provision of water for drinking and other human uses. Wetlands are sensitive features 

of the natural environment, and pollution or degradation of surface water can result in a loss of 

biodiversity, as well as an adverse impact on the human users which depend on the resource to 

sustain their livelihoods. As such, wetlands are specifically protected under the National Water 
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Act, 1998 (Act No. 36 of 1998) and generally under the National Environmental Management Act, 

1998 (Act No. 107 of 1998). This is expanded on in the Section 1.4 below.  

 

Hydric soils, which are soils that are found within wetlands, are defined by the U.S. Department of 

Agriculture Natural Resources Conservation Service (NRCS) as being, "soils that formed under 

conditions of saturation, flooding or ponding long enough during the growing season to develop 

anaerobic conditions in the upper part". These anaerobic conditions would typically support the 

growth of hydromorphic vegetation (vegetation adapted to grow in soils that are saturated and 

starved of oxygen) and are typified by the presence of redoximorphic features (see section 3.2 for 

definition). The presence of hydric (wetland) soils on the site of a proposed development is 

significant, as the alteration or destruction of these areas, or development within a certain radius 

of these areas would require authorisation in terms of the National Water Act 36 of 1998 (NWA) 

and in terms of the Environmental Impact Assessment Regulations promulgated under the 

National Environmental Management Act, 1998 Act No. 107 of 1998 (NEMA). 

 

1.3 Aims of the Study 

 

The primary aims of this study are to:  

 identify and delineate all surface water features (i.e. wetlands and rivers or streams) that 

may potentially be affected by the proposed development and associated infrastructure; 

 apply a suitable buffer for the delineated surface water features; 

 assess the potential impacts of the proposed development on the identified surface water 

features within the study site; 

 to recommend mitigation and remediation measures that need to be taken where 

relevant; 

 recommend preferred placement of the proposed development, where relevant. 

 

1.4 Legislative Context 

 

The National Water Act, 1998 Act No. 36 of 1998 (NWA) was created in order to ensure the 

protection and sustainable use of water resources in South Africa. The NWA recognises that the 

ultimate aim of water resource management is to achieve the sustainable use of water for the 

benefit of all users. Bearing these principles in mind, there are a number of stipulations within the 

NWA that are relevant to the potential impacts on wetlands that may be associated with the 

proposed development. These stipulations are explored below and are discussed in the context 

of the proposed development.  

 

 



MAINSTREAM RENEWABLE POWER     prepared by: SiVEST Environmental 
Surface Water Impact Assessment Report 

Revision No. 0.1 

3
rd
 February 2012         Page 4  

 

Firstly, it is important to discuss the type of surface water resources protected under the NWA. 

Under the NWA, a „water resource‟ includes a watercourse, surface water, estuary, or aquifer. 

Specifically, a watercourse is defined as (inter alia): 

 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. 

 

In this context, it is important to note that reference to a watercourse includes, where relevant, its 

bed and banks. Furthermore, it is important to note that water resources, including wetlands, are 

protected under the NWA. „Protection‟ of a water resource, as defined in the NWA entails the: 

 Maintenance of the quality and the quality of the water resource to the extent that the 

water use may be used in a sustainable way; 

 Prevention of degradation of the water resource; 

 Rehabilitation of the water resource. 

 

In the context of the proposed development and the identification of potential impacts on wetlands 

in the construction, operation phase of the proposed development, the definition of pollution and 

pollution prevention contained within the NWA is relevant. „Pollution‟, as described by the NWA, is 

the direct or indirect alteration of the physical, chemical or biological properties of a water 

resource, so as to make it (inter alia): 

 less fit for any beneficial purpose for which it may reasonably be expected to be used; or 

 harmful or potentially harmful to the welfare or human beings, to any aquatic or non-

aquatic organisms, or to the resource quality. 

 

The inclusion of physical properties of a water resource within the definition of pollution entails 

that any physical alterations to a water body, for example the excavation of a wetland or changes 

to the morphology of a water body can be considered to be pollution. Activities which cause 

alteration of the biological properties of a watercourse (i.e. the fauna and flora contained within 

that watercourse) are also considered pollution.  

 

In terms of section 19 of the NWA, owners / managers / people occupying land on which any 

activity or process undertaken which causes, or is likely to cause pollution of a water resource 

must take all reasonable measures to prevent any such pollution from occurring, continuing or 

recurring. These measures may include measures to (inter alia): 

 cease, modify, or control any act or process causing the pollution 

 comply with any prescribed waste standard or management practice 

 contain or prevent the movement of pollutants 

 remedy the effects of the pollution; and 

 remedy the effects of any disturbance to the bed and banks of a watercourse 
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Lastly, under section 21 of the NWA, „water use‟ is defined inter alia, as: 

(a) taking water from a water resource; 

(c) impeding or diverting the flow of water in a watercourse; 

(i) altering the bed, banks, course or characteristics of a watercourse. 

 

If the above activities occur as part of the construction, operation or decommissioning of the 

proposed development they are to be licensed in accordance with the NWA.  

 

The National Environmental Management Act 107 of 1998 (NEMA) was created essentially to 

establish:  

 principles for decision-making on matters affecting the environment  

 institutions that will promote co-operative governance; and  

 procedures for co-ordinating environmental functions exercised by organs of the state to 

provide for the prohibition, restriction or control of activities which are likely to have a 

detrimental effect on the environment.  

 

It is stipulated in NEMA inter alia that everyone has the right to an environment that is not harmful 

to his or her health or well-being. Moreover, everyone has the right to have the environment 

protected, for the benefit of present and future generations, through reasonable legislative and 

other measures that prevent pollution and ecological degradation, promote conservation and 

secure ecologically sustainable development and use of natural resources while promoting 

justifiable economic and social development. 

 

Accordingly, several of the principles of NEMA contained in Chapter 1 Section 2, as applicable to 

wetlands, stipulate that: 

 Development must be socially, environmentally and economically sustainable; 

 Sustainable development requires the consideration of all relevant factors including the 

following:  

o That the disturbance of ecosystems and loss of biological diversity are avoided, 

or, where they cannot be altogether avoided, are minimised and remedied.  

o That pollution and degradation of the environment are avoided, or, where they 

cannot be altogether avoided, are minimised and remedied.  

o That negative impacts on the environment and on people's environmental rights 

be anticipated and prevented, and where they cannot be altogether prevented, 

are minimised and remedied. 

 The costs of remedying pollution, environmental degradation and consequent adverse 

health effects and of preventing, controlling or minimising further pollution, environmental 

damage or adverse health effects must be paid for by those responsible for harming the 

environment. 

 Sensitive, vulnerable, highly dynamic or stressed ecosystems, such as coastal shores, 

estuaries, wetlands, and similar systems require specific attention in management and 
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planning procedures, especially where they are subject to significant human resource 

usage and development pressure. 

 

In line with the above, Chapter 5 further elaborates on the application of appropriate 

environmental management tools in order to ensure the integrated environmental management of 

activities. In other words, this chapter of NEMA addresses the tools that must be utilised for 

effective environmental management and practice. Under these auspices, the Environmental 

Impact Regulations were devised in order to give effect to the objectives set out in NEMA. 

Subsequently, activities were defined in a series of listing notices for various development 

activities. Should any of these activities be triggered, an application for environmental 

authorisation is to be applied for. Fundamentally, applications are to be applied for so that any 

potential impacts on the environment in terms of the listed activities are considered, investigated, 

assessed and reported on to the competent authority charged with granting the relevant 

environmental authorisation. Under Section 24F of the same chapter, NEMA states that no 

person may commence an activity listed unless the competent authority has granted an 

environmental authorisation for the activity. Where such activities are undertaken without 

attaining the necessary authorisation, a person convicted of an offence may be liable to a fine not 

exceeding R5 million or to imprisonment for a period not exceeding ten years, or to both. 

 

The above stipulations of the NWA and NEMA have implications for the proposed development in 

the context of surface water features. Accordingly, the potential impacts and issues of the 

proposed development on the wetlands and rivers or streams on site are identified later in this 

report (Section 6). 

 

 

2 TECHNICAL PROJECT DESCRIPTIONS  
 
2.1 Project Description  
 

 

At this stage, it is estimated that the proposed development will encompass the installation of a 

number of wind turbine generators and solar photovoltaic generators and their associated 

components in order to generate electricity that is to be fed into the existing Eskom distribution 

and / or transmission lines that cross or are located near the proposed sites. The total power 

generation capacity limit and the number of wind turbines and PVs to be accommodated will 

ultimately depend on the size of the developable area. The project is proposed on the following 

farm portions:  

 Remainder of the Farm No. 226, Calvinia Road, Northern Cape  

 Portion 1 of the Farm No. 213, Calvinia Road, Northern Cape  

 Portion 2 of the Farm No. 213, Calvinia Road, Northern Cape  

 



MAINSTREAM RENEWABLE POWER     prepared by: SiVEST Environmental 
Surface Water Impact Assessment Report 

Revision No. 0.1 

3
rd
 February 2012         Page 7  

 

A total of approximately 180 turbines might be required. The project will involve the construction 

of a wind farm with an ultimate capacity of up to 460MW across the three land portions. The 

project is likely to comprise of the following components:  

 Phase 1 – up to 45MW to connect to the 66kV busbar of the Eskom 400kV Helios 

Substation;  

 Phase 2 – up to 420MW connecting to Eskom‟s 400kV Helios Substation.  

 

As part of Phase 2 of the proposed project it is likely that a 50MW solar photovoltaic (PV) facility 

would be to be located on approximately 200ha of the site, including:  

 PV Power Plant  

 Associated infrastructure  

 

The area required for the PV facility does not need to be cleared or graded however no tall 

vegetation can remain on the site. The site however, is free of tall vegetation. The key 

components of the project are expanded on in the sub-sections below.  

 

2.1.1 Turbines  

 

The size of the wind turbines will depend on the developable area and the total generation 

capacity that can be produced as a result. The wind turbines will therefore have a hub height of 

between 80 to 120m and a rotor diameter of 87 to 120m (Figure 1). The blade rotation direction 

will depend on wind measurement information received later in the process. The rotation will 

range from 6 to 20 rpm. The foundation of each wind turbine will be approximately 20m x 20m. 

The footprint for each wind turbine will therefore be approximately 400m². A hard standing area of 

approximately 2 400m2 for crane usage will accompany each wind turbine. Hence, the total 

footprint for each wind turbine and the associated hard standing area will be 2 800m². The 

foundation will be up to 2.5m deep. As already mentioned, it is anticipated at this stage that 180 

wind turbines will be constructed. The total area for all the wind turbines for the Loeriesfontein 

study site will therefore be approximately 546 800m² (including the hard standing areas). The 

electrical generation capacity for each turbine will range from 1 – 3 MW depending on the final 

wind turbine selected for the proposed development. The total generation capacity for the 

Loeriesfontein study site is envisaged to be up to 460 MW as stated earlier.  
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Figure 1. Typical Components of a wind turbine.  

 

1.4.1 Photovoltaic Cells 

 

The panel arrays are approximately 15m x 4m in area. These are mounted into metal frames 

which are usually aluminium. Concrete or screw pile foundations are used to support the panel 

arrays. The arrays are either fixed on a tracking system or tilted at a fixed angle equivalent to the 

latitude at which the site is located in order to capture the most sun (Figure 2). Arrays usually 

reach up to between 5m and 10m above ground level. 
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Figure 2: Illustration of how a CPV panel operates 

 

1.4.2 Electrical Connections 

 

The wind turbines will be connected to each other and to the substation using buried (up to a 1m 

depth) medium voltage cables (Figure 3) except where a technical assessment of the proposed 

design suggests that overhead lines are appropriate such as over rivers and gullies. Where 

overhead power lines are to be constructed, monopole tower structures will be used. The 

dimensions of the monopole structures will depend on grid safety requirements and the grid 

operator. No servitudes will be associated with the wind farm infrastructure although servitudes 

for Eskom infrastructure may be required on site. As previously mentioned, the electrical 

connection to the grid will be dependent on the total generation capacity and the actual available 

connection as determined by Eskom. The power lines could therefore have a voltage of 66kV to 

132kV. 

 



MAINSTREAM RENEWABLE POWER     prepared by: SiVEST Environmental 
Surface Water Impact Assessment Report 

Revision No. 0.1 

3
rd
 February 2012         Page 10  

 

 

Figure 3: Conceptual wind farm electricity generation process showing electrical connections 

 

The PV arrays are typically connected to each other in strings and the strings connected to DC to 

AC inverters (Figure 4). The DC to AC inverters may be mounted on the back of the panels 

support substructures / frames or alternatively in a central inverter station. The strings are 

connected to the inverters by low voltage DC cables. Power from the inverters is collected in 

medium voltage transformers through AC cables. Cables may be buried or pole mounted 

depending on voltage level and site conditions. 

 

The medium voltage transformers can be compact transformers distributed throughout the solar 

field or alternatively located in a central sub-station. It is likely to be a central substation in this 

instance. 
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Figure 4: CPV/PV process 

 

1.4.3 Substations 

 

A new substation (approx. 90 x 120m) and associated transformers will be developed which will 

supply the generated electricity to the Eskom grid. The transformers‟ operating voltage may range 

from 22 to 132kV. The footprint of the substation site will be approximately 10 800m². The 

Substation will be built preferably close to existing transmission line(s). The connection from the 

substation to the Eskom grid line will be an overhead line and pole. This will be dependent on the 

location of the substation relative to the existing line(s). Eskom grid line and access servitudes 

will be required, the sizes of which depend on the voltage connection.  

 

1.4.4 Roads 

 

The access roads are proposed to be 6-10m wide.  The roads will be gravel roads from the site 

on to the public road. An internal road network to the turbines and other infrastructure will include; 

 Turning circles for large trucks. 

 Passing points and culverts over gullies and rivers. 

 Existing roads will be upgraded. 
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1.4.5 Temporary construction area 

 

A maximum 10 000m
2
 temporary lay down area will be constructed for the proposed 

development. Components that will comprise the temporary lay down area include an access 

route and a contractor‟s site offices of up to 5 000m². 

 

1.4.6 Other infrastructure 

 

Other infrastructure includes the following: 

 Administration and warehouse buildings: A single storey building with a maximum area of 

5 000 m² with a warehouse/workshop space and access, office, telecoms space, security 

and ablution facilities are to be developed. The buildings will most likely be situated 

preferably close to the substation.  Security will be required. 

 Borrow pits (if required). 

 Fencing (if required). 

 Panel Maintenance - The panels will require cleaning and dust will accumulate on them 

affecting their productivity. Cleaning will take place once every quarter (providing job 

creation). Municipal water will be utilised for this exercise. 

 

2 METHODOLOGY 

2.1 Desktop Delineation of Wetlands & Surface Water Resources 

 

The first step in the wetland assessment and delineation process is to identify at a desktop level 

any potential wetland and other surface water resources using various information sources. This 

was undertaken using Geographic Information Software (GIS).  The software ArcView (version 

9.3) developed by ESRI was used. The collection of data source information comprises the 

National Freshwater Priority Areas (NFEPA, 2011) database, Environmental Potential Atlas 

(ENPAT, 2000 & 2002) and the SANBI (RSA Wetlands, 2010) databases amongst other available 

databases for the study area. The use of Google Earth™ imagery supplemented these data 

sources.  

 

Utilising these resources, wetlands and any other surface water features that were identified 

according to the databases were mapped and highlighted for the in-field phase of the 

assessment. The supplementary use of aerial photography and satellite imagery allowed other 

potentially overlooked wetland areas, not contained within the above mentioned databases, to be 

identified and verified in the field work phase. On colour (Google Earth™) satellite imagery, soil 

colour is able to be used as a further means of delineating wetland boundaries through remote 
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sensing, especially where agricultural activities have transformed the natural vegetation within the 

wetlands and within the surrounding wetland catchment. For example, wetland soil colours are 

often „greyer‟ in hue, reflecting the gleyed soils that typically occur within wetlands. These can be 

differentiated from the orange / brown / yellow more oxidised non-wetland soils that exist outside 

of the wetland.  

 

2.2 Field-based Wetland Delineation and Assessment Techniques 

 

Wetland delineations are based primarily on soil wetness indicators. For an area to be considered 

a wetland, redoximorphic features must be present within 50cm of the surface soil profile (Collins, 

2005). Redoximorphic features are the result of the reduction, translocation and oxidation 

(precipitation) of Fe (iron) and Mn (manganese) oxides that occur when soils alternate between 

aerobic (oxygenated) and anaerobic (oxygen-less) conditions. Only once soils within 50cm of the 

surface display these redoximorphic features, can the soils be considered „hydric soils‟. 

Redoximorphic features typically occur in three types (Collins, 2005):  

 A reduced matrix - i.e. an in situ low chroma (soil colour), resulting from the absence of 

Fe
3+

 ions which are characterised by “grey” colours of the soil matrix.  

 Redox depletions - the “grey” (low chroma) bodies within the soil where Fe-Mn oxides 

have been stripped out, or where both Fe-Mn oxides and clay have been stripped. Iron 

depletions and clay depletions can occur.  

 Redox concentrations - Accumulation of iron and manganese oxides (also called 

mottles). These can occur as:  

i) Concretions - harder, regular shaped bodies;  

ii) Mottles - soft bodies of varying size, mostly within the matrix, with variable shape 

appearing as blotches or spots of high chroma colours;  

iii) Pore linings - zones of accumulation that may be either coatings on a pore surface, 

or impregnations of the matrix adjacent to the pore. They are recognized as high 

chroma colours that follow the route of plant roots, and are also referred to as 

oxidised rhizospheres.  

 

The potential occurrence / non-occurrence of wetlands and wetland (hydric) soils on the study 

site have been assessed according to the DWAF (2005) guidelines, “A practical field procedure 

for the identification and delineation of wetlands and riparian areas”. According to the DWAF 

guidelines, soil wetness indicators (i.e. identification of redoximorphic features) are the most 

important indicator of wetland occurrence. This is mainly due to the fact that soil wetness 

indicators remain in wetland soils, even if they are degraded or desiccated. It is important to note 

that the presence or absence of redoximorphic features within the upper 50cm of the soil profile 

alone is sufficient to identify the soil as being hydric or non-hydric (non-wetland soil) (Collins, 

2005). Three other indicators (vegetation, soil form and terrain unit) are used in combination with 

soil wetness indicators to supplement findings. Where soil wetness and/or soil form could not be 
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identified, information and personal professional judgment was exercised using the other 

indicators to determine what area would represent the outer edge of the wetland. 

 

Importantly, it must be recognised that there are normally three zones to every wetland including 

the permanent zone, seasonal zone and the temporary zone. Each zone is based on the degree 

that each zone reflects the duration of inundation in the soils. The permanent zone usually 

reflects soils that indicate inundation cycles that last more or less throughout the year, whilst the 

seasonal zone may only reflect soils that indicate inundation cycles for a significant period during 

the rainy season. Lastly, the temporary zone reflects soils that indicate the shortest period(s) of 

inundation that are long enough, under normal circumstances, for the formation of hydromorphic 

soils and the growth of wetland vegetation (DWAF, 2005). 

 

The actual delineation process essentially entails drawing soil samples, using a soil augur, at 

depths between 0.5 to 1.5metres in the soil profile. This is done in order to determine the location 

of the outer edge of the temporary zone for wetlands. The outer edge of the temporary zone will 

usually constitute the full extent of the wetland, thereby encompassing any other inner lying 

zones that are saturated for longer periods. The appropriate soil form is of interest and Is usually 

determined for each zone of the wetland where identified. Points are then recorded at these 

locations for an appropriate length (length determined depending on the size of the wetland – 

usually 5 to 10metres intervals between sampling points) taking into account the topography 

along the length of the wetland for each identified wetland zone. A conventional handheld Global 

Positioning System (GPS) is used to record the points taken in the field. The GPS points are then 

imported into a GIS system to map the identified zones. The GPS is expected to be accurate up 

to 5 metres. A GIS shapefile is created to represent the boundaries of the delineated wetlands. 

 

Depending on the type of land use or development proposed, an appropriate buffer zone to 

protect the wetland should also be delineated (DWAF, 2005). Buffer zones are typically required 

to ensure that the ecotones between aquatic and terrestrial landscapes are protected. Ecotones 

are ecologically significant, especially for species that utilise contrasting habitats for different 

stages of their lifecycle (for example, Bull Frogs). Hence, buffer zones are necessary where 

developments involve the transformation of land from the prevailing natural condition. At present, 

there are no official requirements for buffer zones in the Northern Cape Province. However, there 

are guidelines for the Gauteng province which necessitate the implementation of buffer zones 

(GDACE, 2009). In the case of the proposed development and the Gauteng minimum 

requirements for Biodiversity studies (GDACE, 2009), a buffer zone of 50 metres is to be applied 

to wetlands and a buffer zone of 100 metres is to be applied to any rivers occurring on site. 

Should any drainage lines be present a buffer zone of 50 metres has been deemed sufficient 

given the lack of applicable guidelines to these hydrological features.     

 

Generic potential issues and impacts on surface water resources that may be caused by or 

associated with the construction and operation of the Wind Farm and PV facility were scoped and 

identified. These potential impacts are addressed later in this report (Section 6).  
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Where relevant, recommendations have been made regarding the suitable location of the 

proposed development taking into account the proximity of the proposed development and 

associated infrastructure to surface water resources as well as potential identified impacts. 

 

3 GENERAL STUDY AREA 

 

The Loeriesfontein study site (Figure 5) is situated within the Hantam Local Municipality in the 

greater Namakwa District Municipality, Northern Cape Province. The town of Loeriesfontein is 

within a basin surrounded by mountains, and it is accessed from the N7 highway (north out of 

Cape Town), turning off on the R27 at Van Rhynsdorp to Nieuwoudtville, then following the R357 

to Loeriesfontein (a further 65 km north).The site can be accessed via a secondary road 

(Granaatboskolk Rd) from Loeriesfontein Town and a railway line from Cape Town. The study 

site is approximately 49 km north of the town of Loeriesfontein. The study area is located in the 

greater Nama Karroo Biome but is more specifically located within the Bushmanland Basin 

Shrubland bioregion. 

 

3.1 Study Area Drainage and Hydrology 

 

In order to understand the drainage and hydrology of the study site, it is best to consult with 

available literature pertaining to surface water resources in the study area. However, academic or 

scientific literature is very limited and/or potentially inaccessible. Mucina and Rutherford (2006) 

however, reports on the general condition of the landscape with respect to the climate, vegetation 

and landscape features as well as the geology and soils for the bioregion in which the study site 

is located. Given this information, the drainage context can be elucidated. Accordingly, Mucina 

and Rutherford (2006) provide the main source of information for this section unless otherwise 

specified. 

 

The climate of the bioregion depicts a rainfall pattern occurring in late summer and early autumn 

with the Mean Annual Precipitation (MAP) ranging from about 100-200mm. The Mean maximum 

and minimum monthly temperatures in Brandvlei are 39.5° C and -4.6° C respectively.    

 

At a more local scale, the area of Loeriesfontein normally receives about 143mm of rain per year 

and because it receives most of its rainfall during winter it has a Mediterranean climate 

(www.saexplorer.co.za). The general rainfall pattern in Loeriesfontein indicates that the lowest 

rainfall is received in January whilst the highest is in June (www.saexplorer.co.za). The monthly 

distribution of average daily maximum temperatures indicates that the average midday 

temperatures for Loeriesfontein ranges from 17°C in July to 31.8°C in February 

(www.saexplorer.co.za).. The region is the coldest during July when the mercury drops to 2.4°C 

http://www.saexplorer.co.za/
http://www.saexplorer.co.za/
http://www.saexplorer.co.za/
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on average during the night (www.saexplorer.co.za). The average minimum daily temperatures 

range from a high in the region of 14° C in February to a low of about 2° C around June 

(www.saexplorer.co.za). 

 

The landscape of the study site is characterized by slightly irregular plains covered with dwarf 

shrubland dominated by a mixture of low sturdy and spiny shrubs (Rhigozum, Salsola, Pentzia, 

Eriocephalus) white grasses (Stipagrostis) and in years of high rainfall also by abundant annuals 

such as Gazania and Leysera. Beneath the vegetation cover, the underlying geology of the study 

site is predominantly underlain by Mudstones and shales of Ecca Group (Prince Albert and 

Volkrust Formations) and Dwyka tillites both of early Karoo age. Approximately 20% of the rocky 

outcrops are formed by Jurassic intrusive dolerite sheets and dykes.  The overlying soils are 

made up of shallow Mispah and Glenrosa forms, with lime generally present in the entire 

landscape and to a lesser extent, red-yellow apedal, freely drained soils with high base status 

and usually <15% clay are also present. The soil content of the above-mentioned soils is very 

high.   

 

From the above given information, it has been indicated that the area around Loeriesfontein 

receives low rainfall primarily during the winter months when it is reasonably cold. With relatively 

flat areas associated with irregular plains, water accumulation in low lying drainage areas can be 

anticipated. Due to a relatively shallow soil profile as a result of Mispah and Glenrosa soil forms, 

very little sub-surface drainage is expected except where deeper soil profiles prevail. However, 

where deeper soils prevail, the red-yellow apedal soil form is likely to be present which consist of 

a low percentage of clay and express a freely draining characteristic. Surface water resources (in 

the way of wetlands specifically) are therefore not expected to be a prominent environmental 

feature in the landscape of the study site. Instead any surface water resources are foreseen to be 

temporary to ephemeral in nature, if any occur in the study site.  

http://www.saexplorer.co.za/
http://www.saexplorer.co.za/
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Figure 5: Study site locality map 
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4 FINDINGS OF ASSESSMENT 

4.1 Desktop Database Surface Water Features 

 

According to the consulted databases, the study site falls on the divide of the Olifants and Orange 

primary catchments. Importantly, it must be noted that the study site has been reduced 

somewhat. In particular, Portion 2 of Farm No. 226 has been reduced and the south eastern area 

has been excluded from the development. At the quarternary catchment level, most of the 

southern area of Portion 2 of Farm No. 226 and a relatively smaller sub-section of Portions 1 and 

2 of Farm No. 213 fall within the quarternary catchment E31C belonging to the Olifants primary 

catchment. Most of the northern areas of Portions 1 and 2 of Farm No. 213 as well as a relatively 

smaller area to the north of Portion 2 of Farm No. 226 fall within the quarternary catchment D53F 

draining into the Orange primary catchment.  

 

The occurrence of wetlands and other surface water resources for the greater study area, as per 

information drawn from the various databases, are displayed in Figure 6. The NFEPA (2011) 

database particularly is the most comprehensive and updated database as far as wetlands and 

rivers are concerned for the country and best reflects the occurrence of surface water resources. 

As mentioned in Section 3, the south eastern area of Portion 2 of the Farm 226 has been 

excluded from the development. Therefore, the findings in the scoping level report have been 

narrowed to account for this exclusion of potentially developable land. In terms of the database, a 

total of 29 wetlands occur on all the portions constituting the Loeriesfontein study site. More 

specifically, of the wetlands that occur on the study site in terms of the database, thirteen are 

depression wetlands, eight are flat wetlands and seven are seep wetlands.  

 

Two priority river systems (NFEPA 2011) distanced approximately 5km apart from one another 

flow to the south of the Loeriesfontein study site. The river systems located to the western most 

area of the site is identified as the Leeuberg River (Reach number E81). This particular river is 

classed as a largely natural river system (Class B) according to the Present Ecological State 

assessment conducted in 1999 (NFEPA 2011). Equally, the river system located in the central 

southern region of the study site is classed as a largely natural river system (Class B) according 

to the Present Ecological State assessment conducted in 1999 (NFEPA 2011). This river is 

identified as the Klein-Rooiberg River (Reach number E61). Numerous associated drainage lines 

can be evidenced from satellite imagery in addition to these systems. 

 

The results of desktop analysis of the 29 wetlands, 2 rivers and numerous drainage lines were 

taken into the field for verification and potential further assessment.  
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Figure 6: Desktop surface water occurrence within and around the study site.  
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4.2 Field-assessed Wetlands 

 

The field assessment identified no wetlands, but two priority river systems and 233 drainage lines 

occur on the entire study site. These hydrological features are displayed in Figure 7 below. 

 

4.2.1 Wetlands 

 

Photographic evidence taken in the field is provided in Plate 1 for the wetlands assessment. Upon 

site investigation of the various locations where it had been preliminarily identified at a desktop 

level that wetlands occurred, it was found that only one of the four indicators could be satisfied for 

the delineation process. This particularly concerns the terrain unit indicator. The areas where it 

had been identified at a desktop level that wetlands occurred were all located in a depression or 

valley bottom. These areas were predominantly devoid of vegetation, although some areas did 

contain sparse vegetation (Photos 1 and 2). Having located the potential areas where the 

wetlands had been identified at a desktop level to occur, soils samples were drawn from these 

sites. The soil samples revealed no signs of wetness. Hence, the soil wetness indicator could not 

be satisfied. The soil samples normally showed a uniform but unconsolidated profile in the top 50-

100cm (where possible) bearing soil particles with a fine sandy texture and typically yellow colour. 

Small lime nodules were present (Photo 3) in addition to carbonate precipitations (Photo 4) in 

some of the soil samples usually at depths over 30cm. Given these characteristics, the diagnostic 

soil horizons could be associated with either yellow apedal or neocarbonate soils. The profile 

therefore could be attributed to the Clovelly or Augrabies Soil Form (McVicar et al. 2006). 

Importantly, these soils forms are not recognised as wetland soil forms. 

 

In terms of vegetation, the areas where wetlands had been identified at a desktop level to occur 

did not contain any species that could be described as hydrophyllic. As previously mentioned, 

most wetlands areas were predominantly bare. Where vegetation was present (Photo 5), it 

comprised mostly of low sturdy (and sometimes succulent) as well as spiny shrubs (Photo 6). 

 

In light of the above, there was not sufficient evidence to conclude that the supposed wetland 

areas identified at a desktop level were in fact wetlands. Instead, it is surmised that water may 

likely accumulate in these lower lying depression areas after rainfall events. However, the 

characteristics and nature of the soils presumably allow for good drainage thereby preventing 

surface and sub-surface water retention in the soils for periods long enough for hydromorphism to 

take place and for consequent soil wetness characteristics to develop. It is presumed that 

evaporation may also contribute to the loss of surface and sub-surface water in soils after rainfall 

events. 
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Figure 7: Identified and delineated Priority Rivers and drainage lines in the study site.  
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Plate 1: Photographic evidence of the field verification exercise for the potential wetland areas. 

   
Photo 1. Example of one of the open bares 
areas assessed where potential wetlands had 
been identified at a desktop level. 

Photo 2. Another example of an area where 
the potential wetlands identified at a desktop 
level was investigated for actual occurrence. 

Photo 3. Soil sample drawn from a location 
where a wetland had been identified at a 
desktop level and was investigated. 

   
Photo 4. Soil sample showing salt precipitation 
in the soil profile. 

Photo 5. One of the bare open areas that had 
been investigated for the presence of a 
wetland that contained vegetation. 

Photo 6. Example of the low sturdy and 
succulent shrubland vegetation identified in 
one of the areas investigated for the potential 
occurrence of a wetland.  
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4.2.2 Priority Rivers 

 

Photographic evidence taken in the field is provided in Plate 2 for the priority rivers assessment. 

The two Priority Rivers (Leeuberg and Klein-rooiberg rivers) that were identified at a desktop level 

were identified and verified in the field (Photo 7). These two priority rivers could be described as 

temporary or non-perennial hydrological systems. The in-stream character of these two systems 

contained vegetation species that could be associated with dry river courses. The main grass 

species identified within the channel of both river systems were Stipagrostis namaquensis (River 

Bushman Grass – Photo 8). Dense shrubland vegetation lined the channel banks. The actual 

channel width varied in locations along each of the river lengths. Alluvial deposits (Photo 9) were 

visibly evident within the respective channels as a consequence of the non-perennial nature of 

the hydrological systems and the dry climate thereby exposing river beds. Each river system was 

accordingly delineated. A 100 metre buffer was applied to the Priority Rivers due to their 

significance. 

 

4.2.3 Drainage Lines 

 

Photographic evidence taken in the field is provided in Plate 2 for the priority rivers assessment. 

Overall, 233 drainage lines were identified and delineated. Most of the drainage lines were 

associated with areas of some relief (Photo 10). These areas were predominantly to the south 

west of Portion 2 of the Farm 223 as well as the central and northern regions of Portions 1 and 2 

of the Farm 213. The drainage lines varied in size (width and length) but most were relatively 

small (1 to 2 metres in width – Photo 11). Some of the drainage lines also expressed a degree of 

bedrock influence (Photo 12). A buffer zone of 50 metres was applied to the drainage lines. 
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Plate 2: Photographic evidence of the wetland assessment of Large Wetland 1. 

   
Photo 7. Picture taken from within the channel 
of the Leeuberg River. 

Photo 8. The species S. namaquensis was 
prevalent in the in-stream part of the channels 
for both the Leeuberg and Klein-rooiberg 
Rivers.  

Photo 9. Alluvial deposits in the exposed river 
beds of the Klein-rooiberg River. 

   
Photo 10. Example of one of the drainage lines 
in an area with some relief. 

Photo 11. Example of one of the drainage lines 
where the width is variable but normally 
between 1 to 2 metres.   

Photo12. Exposed bedrock in one of the 
drainage lines assessed and delineated in the 
field.  



MAINSTREAM RENEWABLE POWER     prepared by: SiVEST Environmental 
Surface Water Impact Assessment Report 

Revision No. 0.1 

3
rd
 February 2012         Page 21  

 

5 IMPLICATIONS FOR THE PROPOSED DEVELOPMENT 

 

The proposed development will involve the construction of a number of wind turbine generators 

and solar photovoltaic generators and their associated building and infrastructure components. In 

the context of NEMA (1998), the EIA Regulations (2010) and the proposed development, it may 

be required that development will need to take place within the drainage line areas as well as 

within the buffer zones of the two Priority Rivers and the drainage lines on the study site. Where 

this required, the following becomes relevant.  

 

Where the footprint of any building, structure, wind turbine, solar panel or associated buildings or 

infrastructure exceeds 50m² and is to be placed within 32 metres of a watercourse or within the 

watercourse itself, Activity 11 of Listing Notice 1 of the EIA Regulations (2010) will be triggered 

and will require environmental authorization. Similarly, where 5m³ or more of any material is to be 

infilled or deposited or where the excavation, removal or moving of soil, sand or rock from within 

any of the Priority Rivers or associated drainage lines is to take place, Activity 18 of Listing Notice 

1 of the EIA Regulations (2010) will be triggered. These two activities are provided in full below: 

 

Activity 11 - The construction of: 

i. canals; 

ii. channels; 

iii. bridges; 

iv. dams; 

v. weirs; 

vi. bulk storm water outlet structures;  

vii. marinas;  

viii. jetties exceeding 50 square metres in size; 

ix. slipways exceeding 50 square metres in size;  

x. buildings exceeding 50 square metres in size; or 

xi. infrastructure or structures covering 50 square metres or more 

 

where such construction occurs within a watercourse or within 32 metres of a watercourse, 

measured from the edge of a watercourse, excluding where such construction will occur behind 

the development setback line. 
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Activity 18 - The infilling or depositing of any material of more than 5 cubic metres into, or the 

dredging, excavation, removal or moving of soil, sand, shells, shell grit, pebbles or rock from  

 

i. a watercourse;  

ii. the sea;  

iii. the seashore; 

iv. the littoral active zone, an estuary or a distance of 100 metres inland of the high-water 

mark of the sea or an estuary, whichever distance is the greater- 

 

but excluding where such infilling, depositing, dredging, excavation, removal or moving 

i. is for maintenance purposes undertaken in accordance with a management plan agreed 

to by the relevant environmental authority; or 

ii. occurs behind the development setback line. 

 

In terms of the NWA, a water use licence will be required where construction activities will impact 

on a water resource and/or constitute a “water use”. In this light, “water use” is defined inter alia 

as follows: 

a) Taking water from a water resource; 

b) Storing water; 

c) Impeding or diverting the flow of water in a watercourse; 

d) Engaging in stream flow reduction activity contemplated in section 36 of the NWA; 

e) Engaging in a controlled activity identified as such in section 37 (1) or declared under 

section 38(1) of the NWA; 

f) Discharging waste or water containing waste into a water resources through a pipe, 

canal, sewer, sea outfall or other conduit; 

g) Disposing of waster in a manner which may detrimentally impact on a water resource; 

h) Disposing of waste in a manner of water which contains waste from, or which has been 

heated in any industrial or power generation process; 

i) Altering the bed, banks, course or characteristics of a watercourse; 

j) Removing, discharging or disposing of water found underground if it is necessary for 

efficient continuation of an activity or for the safety of people; and 

k) Using water for recreational purposes. 

   

From the above, the proposed development is likely to trigger a water use since the alteration of 

the bed, banks and course or characteristics of a watercourse may likely to be required.  

 

As already stated in Section 4 above, a 50m buffer has been applied to the drainage lines on site 

whereas a buffer zone of 100m has been applied to the two Priority River systems. Ideally, no 

development should take place within the buffer zones.  
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6 ALTERNATIVES ASSESSMENT 

 

6.1.1 Comparative Assessment of Alternatives 

 

Several alternatives have been proposed for the two phases of the wind farm and the PV Power 

Plant. Figure 8 illustrates the locations of the proposed alternatives for phase 1 of the proposed 

wind farm development. Figure 9 shows the locations of the various alternatives for phase two of 

the proposed wind farm development. Finally, Figure 10 displays the locations of the various 

alternatives for the proposed PV Power Plant. From a surface water perspective, each alternative 

is evaluated for the proposed development in Table 1 below. 
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Figure 8: Alternative layout for the phase one of the proposed wind farm  
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Figure 9: Alternative layout for the phase two of the proposed wind farm  
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Figure 10: Alternative layout for the proposed PV Power Plant 
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Table 1. Evaluation of alternatives. 

Alternative Preference Reasons 

WIND FARM ALTERNATIVES – PROJECT 1 

Substation Alt 1 Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Substation Alt 2 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Operation and Maintenance 

Buildings Alt 1 

Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Operation and Maintenance 

Buildings Alt 2 

Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Laydown Area Alt 1 Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Laydown Area Alt 2 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Transmission Line Alt 1 Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Transmission Line Alt 2 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

WIND FARM ALTERNATIVES – PROJECT 2 

Substation Alt 1 Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Substation Alt 2 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Operation and Maintenance 

Buildings Alt 1 

Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Operation and Maintenance 

Buildings Alt 2 

Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Laydown Area Alt 1 Preferred Not placed in or nearby any 
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Alternative Preference Reasons 

watercourses or the associated buffer 

zones. 

Laydown Area Alt 1 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Transmission Line Alt 1 Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Transmission Line Alt 2 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

PV PLANT ALTERNATIVES – PROJECT 3 

PV Field Alt 1 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones.  

PV Field Alt 2 Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Transmission Line Alt 1 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones. Although, the powerlines are 

likely to  cross watercourses. 

Transmission Line Alt 2 Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Substation Alt 1 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones.  

Substation Alt 2 Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Operation and Maintenance 

Buildings Alt 1 

Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones.  

Operation and Maintenance 

Buildings Alt 2 

Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

Laydown Area Alt 1 Favourable Not placed in or nearby any 

watercourses or the associated buffer 

zones.  
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Alternative Preference Reasons 

Laydown Area Alt 2 Preferred Not placed in or nearby any 

watercourses or the associated buffer 

zones. 

 

Key 

Preferred 

Not Preferred 

Favourable 

 

 

6.1.2 Assessment of the No-go Alternative 

 

Evaluation of alternatives is a requirement of the EIA regulations (2010). According to section 1 of 

GN 543 “alternatives”, in relation to a proposed activity, means different means of meeting the 

general purpose and requirements of the activity, which may include alternatives to: 

(a) the property on which or location where it is proposed to undertake the activity; 

(b) the type of activity to be undertaken; 

(c) the design or layout of the activity; 

(d) the technology to be used in the activity; 

(e) the operational aspects of the activity; and 

(f) the option of not implementing the activity. 

 

The option of not implementing the activity is commonly understood as the “No-go” alternative. In 

this scenario, the No-go alternative is the baseline against which the impacts of the other 

alternatives are assessed. In terms of the environmental baseline form a surface water 

perspective, should the proposed development not take place, the current state of the 

environment as reported on in section 4.2 will remain as is. In other words, the ephemeral 

drainage lines and two priority rivers will remain intact and will not be impacted on.   

  

7 NATURE OF THE POTENTIAL AND ANTICIPATED IMPACTS 
ASSOCIATED WITH THE PROPOSED DEVELOPMENT 

 

Several impacts can be anticipated to potentially take place as a result of the proposed 

development. This section will identify and contextualise each of the anticipated potential impacts 

in relation to the delineated watercourses and rate these impacts according to an impact rating 

system (see Appendix B for a full methodology and description of the impact rating system) 
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based on a worst case scenario approach, determine the effect of the environmental impact and 

provide recommendations towards mitigating the impact.  

 

7.1 Wind Farm and PV Power Plant Impacts 

 

7.1.1 Destruction and Degradation of a Watercourse and Loss of Riparian Habitat along Rivers   
 

 

Should the PV Power Plant, wind farm, wind turbines and associated buildings and infrastructure 

need to be placed in a watercourse (encompassing both drainage lines and priority rivers), 

damage and destruction is highly likely to be caused to the structural component of the 

concerned hydrological system during the construction phase. Moreover, the consequent 

functioning of the system will be altered to various degrees depending on the severity of the 

impact. Loss of habitat will most likely take place where vegetation needs to be removed along 

the banks of a watercourse or where vegetation needs to be removed from the associated buffer 

zone. However, none of the wind farm and PV Power Plant buildings are to be placed within any 

of the identified watercourses. Potential impacts are therefore not expected but will be assessed 

and mitigation measures proposed.  

 

Anthropogenic impacts that could affect watercourses may be caused as a result of construction 

workers or operation personnel entering into any watercourses for various reasons either during 

the construction or operation phase. The impact and effects can include depositing human feacal 

and urine waste resulting in pollution of the watercourse, removal of vegetation resulting in 

physical degradation or establishment of settlings along a watercourse also resulting in 

degradation of a watercourse, and lastly physical degradation of a watercourse as a 

consequence of being used as a thoroughfare. Construction is likely to take place in, near or 

through watercourses should option 1 of the powerlines for the PV Power Plant be selected, 

where internal access roads will need to cross watercourses, and where the placement of the 

wind turbines are within or nearby any of the watercourses, or within the buffer zones of the 

watercourses. 

 

Construction vehicle activity and operation of machinery nearby or in watercourses can potentially 

result in the physical destruction and degradation of the channel, bed and banks of a 

watercourse. This is a particular concern where heavy vehicles enter watercourses. This is likely 

to take place in, near or through watercourses should option 1 of the powerlines for the PV Power 

Plant be selected, where internal access roads will need to cross watercourses, and where the 

placement of the wind turbines are within or nearby any of the watercourses, or within the buffer 

zones of the watercourses. 
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Similarly, vehicle activity during the operation phase may potentially result in the destruction and 

degradation of a watercourse should movement need to take place within or through a 

watercourse. This is likely to take place where access roads cross watercourses or enter the 

associated buffer zones (particularly for phase 2 of the wind farm). 

 

7.1.2 Excavation and Trenching through Watercourses  
 

 

Excavations and trenching through watercourses could potentially take place should underground 

cabling need to course under and / or through the identified watercourses. Excavation will most 

likely result in the removal and subsequent loss of soils and overlying vegetation associated with 

a watercourse. This impact may potentially take place in the construction phase. Given the layout 

of the wind turbines it can be anticipated that trenching and excavation in or through 

watercourses will be required.  

 

7.1.3 Establishment of access roads through Watercourses 
 

 

Internal access roads will be required. Where internal access roads are to course through 

watercourses (particularly for phase 2 of the wind farm), physical destruction and degradation 

could result in the construction phase as well as the operation phase. During the construction 

phase, access roads will need to be established for the duration of the proposed development. 

This will most likely either involve the infill of materials (sand, grit, tar, concrete etc.) through the 

channel or along the banks of a watercourse or potentially constructing structures (such as 

culvert bridges etc.) to cross a watercourse. This probably will have an effect on the hydrological 

functioning of the affected watercourse altering its hydrological regime. 

 

During the operation phase, access roads that course through a watercourse (particularly for 

phase 2 of the wind farm) could potentially impact on a watercourse by means of erosion of the 

implemented structure or materials or through diverting storm water flows into or away from a 

watercourse. This could result in altering the hydrology of the system and may also act as a 

contributing factor to erosion impacts to the structural component of a watercourse. 

 

7.1.4  Establishment of Powerlines through Watercourses 
 

 

It may be required that powerlines will need to traverse certain watercourses should option 1 of 

the proposed PV Power Plant be selected. It is anticipated that this will primarily be done via 

overhead lines. It is also presumed that in most cases the watercourse will be able to be 

spanned. However, placement of the towers for the powerlines may need to be positioned in the 
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buffer zones or at the banks of a watercourse. Adopting the worst case scenario approach, 

should the placement of the towers need to be positioned in a watercourse or along its banks or 

in the buffer zone of the watercourse, the powerline construction activities during the construction 

phase can result in degradation of a watercourse and thereby affecting the hydrological 

functioning of the system. Vehicle and worker activity impacts can be anticipated in this case. 

Additionally, the removal of soils and vegetation associated with a watercourse can be expected 

affecting the integrity of the hydrological system as a whole. 

 

7.1.5 Pollution risks to Watercourses  
 

 

Construction activities normally make use of fuels and oils which are necessary for the operation 

vehicles. In addition, other soluble substances (such as cement) are used for construction 

purposes. The above mentioned substances present a pollution risk where spillage and leakages 

take place either in or nearby to watercourses which can impact on the water and sediment 

quality of these hydrological systems. These impacts can be anticipated with the construction of 

the wind turbines in phase 2 

 

7.2 Pre-construction Phase Anticipated Potential Impacts 

 

The identified anticipated potential pre-construction phase related impacts assessed in terms of 

the proposed development are provided in Tables 2 below. 

 

7.2.1 Impact – Pre-construction vegetation clearing along the banks of watercourses and in the 
associated buffer zones of the watercourses 

 

 

Where vegetation clearing along the banks of a watercourse or in the associated buffer zones are 

required (this will most likely be for the construction of wind turbines during phase two fo the wind 

farm development as well as the internal access roads and option 1 of the powerline for the PV 

Power Plant), the vegetation will therefore be replaced for the duration of the proposed 

development. 
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Table 2. Impact rating for pre-construction activities involving the clearing of vegetation along the 

banks of watercourses and in the associated buffer zones of the watercourses. 

IMPACT TABLE 

Environmental Parameter Watercourses and Buffer Zones 

Issue/Impact/Environmental Effect/Nature  Clearing vegetation along the banks of 

watercourses and in the associated buffer zones 

     Extent Site 

     Probability Definite 

     Reversibility Irreversible 

     Irreplaceable loss of resources Marginal to significant loss of resources  

     Duration Long term 

     Cumulative effect Medium cumulative Impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is medium and 

negative. With appropriate mitigation measures, the 

impact can be reduced somewhat. 

  

Pre-mitigation impact 

rating 

Post mitigation impact 

rating 

Extent 1 1 

Probability 4 4 

Reversibility 4 4 

Irreplaceable loss 2-3 2 

Duration 3 3 

Cumulative effect 3 2 

Intensity/magnitude 2 1 

Significance rating 

- 34 to - 36 (medium 

negative) - 16 (low negative) 

Mitigation measures 

Limiting Vegetation Clearance - Vegetation 

clearing must be limited to the absolute minimum 

required. The boundaries of the vegetation clearing 

must be demarcated with danger tape and restricted 

to a corridor for the path required.  

 

Limiting Access in Watercourse and Buffer Zone 

Areas - Access beyond the vegetation clearing 

areas required for construction activities must be 

limited. No workers should be allowed to enter into 

the watercourse areas beyond that which is required 

for construction.  
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Storage of Construction Vehicles, Materials and 

Equipment – All vehicles, materials and equipment 

must be stored at an established construction camp 

away from the watercourse and associated buffer 

zone areas. No storage of building materials, 

equipment and vehicles is to be allowed in the 

watercourse and buffer zone areas.  

 

Heavy machinery and vehicles must be checked for 

oil leaks before being allowed to operate in the 

watercourse and the associated buffer zone areas. 

Additionally, no fuelling, re-fuelling or stockpiling of 

hazardous materials (oils, fuels and cement) is 

allowed to take place in the cleared vegetation 

areas prepared for construction activities. 

  

Sanitary facilities - Sanitary facilities must be 

available for workers (at a ratio of 1 toilet to ten 

workers) to use to prevent urine and faecal waste 

entering the buffer zones of the wetlands and 

watercourses. Sanitary facilities must be placed at 

least 100m from the wetland, riparian habitats and 

buffer zones. 

 

Movement and Degradation of Vehicles and 

Workers – Vehicles are most likely to be required in 

order to clear vegetation from the required 

construction areas. It is important that the lightest 

possible vehicles and equipment are employed so 

as to limit damage to the watercourse and 

associated buffer zone areas. Heavy vehicles with 

tracks must not be allowed into the watercourses or 

the associated buffer zones unless absolutely 

necessary. 

 

Establishment of access into watercourses and the 

associated buffer zones will be required for phase 2 

of the wind farm development. Where this takes 

place and the necessary authorisations and water 

use licences have been obtained permitting access 



MAINSTREAM RENEWABLE POWER     prepared by: SiVEST Environmental 
Surface Water Impact Assessment Report 

Revision No. 0.1 

3
rd
 February 2012         Page 35  

 

roads into the watercourse and associated buffer 

zones, a single access route or “Right of Way” 

(RoW) is to be established The width of the RoW 

must be limited to the width of the vehicles required 

to enter the watercourse and associated buffer zone 

areas. An additional area around the locations of the 

wind turbines and new powerline structure locations 

will be required in order for construction vehicles 

and machinery to operate in the required areas. This 

too must be limited to the smallest possible area 

required to prevent unnecessary degradation. These 

construction areas must be cordoned off so that 

access into the watercourse is limited.   

 

Damage and Removal of Sensitive Vegetation – 

Should sensitive vegetation be identified by the 

biodiversity final walkdown assessment, these must 

not to be damaged or removed unless they are 

located within the footprint of the requisite 

construction areas. Removal or relocation will only 

be allowed where the relevant authority is consulted 

and advises on the most appropriate plan of action.  

 

7.3 Construction Phase Anticipated Potential Impacts 

 

The identified anticipated potential construction phase related impacts assessed in terms of the 

proposed development are provided in Tables 3-4 below. 

 

7.3.1 Impact – Construction activities in, near or through watercourses and associated buffer 
zones   

 

 

Construction activities are likely to take place in, near or through watercourses and in the 

associated buffer zone areas where required should option 1 of the powerlines for the PV Power 

Plant be selected, where internal access roads will need to cross watercourses, and where the 

placement of the wind turbines are within or nearby any of the watercourses, or within the buffer 

zones of the watercourses. These are evaluated in Table 3 below and appropriate mitigation are 

proposed. 
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Table 3. Impact rating for construction activities taking place in, near or through watercourses and 

associated buffer zone areas. 

IMPACT TABLE 

Environmental Parameter Watercourses and associated buffer zones 

Issue/Impact/Environmental Effect/Nature  Construction activities taking place in, near or 

through watercourse areas and associated buffer 

zones 

     Extent Site 

     Probability Definite 

     Reversibility Irreversible 

     Irreplaceable loss of resources Marginal to significant loss of resources 

     Duration Short term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is medium and 

negative. With appropriate mitigation measures, the 

impact is likely to be negligible. 

  Pre-mitigation impact rating 

Post mitigation 

impact rating 

Extent 1 1 

Probability 4 4 

Reversibility 4 4 

Irreplaceable loss 2-3 2 

Duration 1 1 

Cumulative effect 3 2 

Intensity/magnitude 2 1 

Significance rating - 30 to - 32 (medium negative) - 14 (low negative) 

Mitigation measures 

Excavation of Soils from Watercourses and 

Buffer Zones – Where appropriate, all removed 

soils should be backfilled into trenches or 

excavations. However, where the excavated 

materials are not suitable, the soils are to be 

removed from site and dumped at a registered 

landfill site where sufficient capacity exists.  

 

All stockpiled soils from the watercourses and 

associated buffer zones must be bunded by suitable 

materials (for example, fixed wooden planks or 

bricks) that can resist rains and increased run-off. 

The bunded materials of choice should be high 
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enough to prevent overspill (for example 40-50cm 

high). This will prevent erosion and sedimentation 

within the sensitive hydrological systems. 

 

Separate stockpiles must be made for topsoil and 

sub-soils. Once the foundations have been 

constructed, the backfill of excavated soils needs to 

be done in a manner that re-instates the proper soil 

horizons in the correct order. For example, the sub-

soils must be back filled first and then the topsoil 

backfill. 

 

Prevention of Pollutants and other potentially 

Hazardous Substances entering Watercourses 

and the associated Buffer Zones – Any mixing of 

cement must take place outside of the watercourses 

and the associated buffer zones. Where this cannot 

be undertaken and cement mixing in the 

watercourses and associated buffer zones are 

absolutely necessary, this must either only take 

place over a covered surface (for example, mixing 

boards) and must be bunded to prevent spread 

during mixing and must be nearby or beside the 

excavation pits or immediate construction areas. 

Alternatively, cement mixing can take place in the 

load bin of vehicle. It is important that no cement 

spills unnecessarily in the area around the powerline 

construction or wind turbine construction areas for 

risk of entering the watercourses.  

 

Heavy machinery and vehicles must be checked for 

oil leaks before being allowed to operate in the 

watercourse and the associated buffer zone areas. 

Additionally, no fuelling, re-fuelling or stockpiling of 

hazardous materials (oils, fuels and cement) is 

allowed to take place in the cleared vegetation 

areas prepared for construction activities. 

  

Sanitary facilities - Sanitary facilities must be 

available for workers (at a ratio of 1 toilet to ten 

workers) to use to prevent urine and faecal waste 
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entering the buffer zones of the wetlands and 

watercourses. Sanitary facilities must be placed at 

least 100m from the watercourse and associated 

buffer zones. 

 

Movement and Degradation of Vehicles and 

Workers – Vehicles will be required for construction 

activities to take place for the powerlines of option 1 

of the PV Power Plant (should it be selected) and 

where access roads and wind turbines are to be 

constructed for phase 2 of the wind farm. It is 

important that the lightest possible vehicles and 

equipment are employed so as to limit damage to 

the watercourse and associated buffer zone areas. 

Heavy vehicles with tracks ideally are not to be 

allowed into the watercourses or the associated 

buffer zones unless absolutely necessary. 

 

Establishment of access into watercourses and the 

associated buffer zones will be required for phase 2 

of the wind farm development. Where this takes 

place and the necessary authorisations and water 

use licences have been obtained permitting access 

roads into the watercourse and associated buffer 

zones, a single access route or “Right of Way” 

(RoW) is to be established The width of the RoW 

must be limited to the width of the vehicles required 

to enter the watercourse and associated buffer zone 

areas. An additional area around the locations of the 

wind turbines and new powerline structure locations 

will be required in order for construction vehicles 

and machinery to operate in the required areas. This 

too must be limited to the smallest possible area 

required to prevent unnecessary degradation. These 

construction areas must be cordoned off so that 

access into the watercourse is limited.   

 

Storage of Construction Vehicles, Materials and 

Equipment – All vehicles, materials and equipment 

must be stored at an established construction camp 

away from the watercourse and associated buffer 
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zone areas. 

 

Impacts to Avi-fauna – Where the powerlines are 

to be strung across the watercourses, the fitment of 

bird anti-collision devices (flappers) or flight 

deviators will be required. Importantly, the fitment of 

such devices must be done prior to the powerlines 

being strung. For example, the fitment must take 

place on the ground so that vehicles are not 

required to enter watercourses unnecessarily for the 

fitment of the devices to the powerlines.    

 

7.3.2 Impact – Construction phase stormwater run-off impacts   
 

 

Open and exposed, bare construction areas will be required for the wind turbine laydown areas 

and for the access roads.  As a result the possibility of stormwater run-off could impact on 

watercourse areas and the associated buffer zone areas by means of water erosion should 

adequate rainfall take place resulting in accelerated run-off quantities. This potential impact is 

evaluated in Table 4 below and appropriate mitigation are proposed. 

 

Table 4. Impact rating for construction activities taking place in, near or through watercourses and 

associated buffer zone areas. 

IMPACT TABLE 

Environmental Parameter Watercourses and associated buffer zones 

Issue/Impact/Environmental Effect/Nature  Stormwater run-off and consequent erosion impacts 

to watercourses and associated buffer zones to 

exposed bare construction areas  

     Extent Site 

     Probability Possible 

     Reversibility Completely Reversible 

     Irreplaceable loss of resources Marginal loss of resources 

     Duration Short term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is low and 

negative. With appropriate mitigation measures, the 

impact is likely to be significantly reduced. 

  Pre-mitigation impact rating Post mitigation 
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impact rating 

Extent 1 1 

Probability 2 1 

Reversibility 1 1 

Irreplaceable loss 2 1 

Duration 1 1 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating - 20 (low negative) - 6 (low negative) 

Mitigation measures 

Seasonality of Construction Activities – 

Construction activities should take place during 

summer months when rainfall is at its lowest 

(preferably between September to March). This will 

be significant in negating potential run-off impacts 

from occurring. 

 

Construction Phase Stormwater Management 

Plan - The development and implementation of an 

adequate storm water management plan to be 

designed by an appropriate engineer will assist in 

formulating adequate measures to address any 

potential stormwater impacts from occuring. Here, 

the engineer should account for both natural run-off 

(that which can be released into the natural 

landscape with no detrimental effect) and excess 

artificial run-off generated over the exposed bare 

construction laydown areas. In order to prevent 

acceleration of stormwater run-off, energy 

dissipating structures can be used. Such structures 

can reduce the amount and rate of excess run-off 

generated by the proposed development entering 

wetlands and thereby prevent the onset of erosion. 

 

Stormwater management structures or devices 

should also take into account the potential for 

sedimentation and siltation effects associated with 

stormwater run-off. In this instance, exposed bare 

areas should be contained by silt fencing or other 

appropriate devices or materials to trap sediment 

and dissipate stormwater run-off. 
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7.4 Operation Phase Anticipated Potential Impacts 

 

The identified anticipated potential operation phase related impacts assessed in terms of the 

proposed development are provided in Tables 5-6 below. 

7.4.1 Impact – Vehicle damage to watercourses and associated buffer zones during wind 
turbine and powerline maintenance  

 

 

Maintenance activities will need to be carried out on the powerlines as well as the wind turbines 

that have been authorised to be placed within or nearby to watercourses. Regular access will 

therefore be required in order for personnel to conduct maintenance activities. Access will most 

likely be required by means of vehicles. Regular vehicular activity into watercourses can cause 

damage not only to the vegetation, but also to the soils, bed and banks. These components are 

critical functional components of watercourses and depend on the unique properties or 

characteristics of each other. Once the properties and characteristics of the watercourse 

components are compromised or changed (for example, compaction caused by vehicle 

movement), change to the natural dynamics and functioning of a watercourse can be expected. 

Mitigation measures are provided below to minimise anticipated damage and degradation during 

operational phase maintenance. This potential impact is evaluated in Table 5 below and 

appropriate mitigation are proposed. 

 

Table 5. Impact rating for vehicle damage to watercourses and the associated buffer zones 

during wind turbine and powerline maintenance. 

IMPACT TABLE 

Environmental Parameter Wetlands and Buffer Zones 

Issue/Impact/Environmental Effect/Nature  Vehicle damage to watercourses and buffer zones 

during maintenance 

     Extent Site 

     Probability Possible 

     Reversibility Partly reversible 

     Irreplaceable loss of resources Marginal loss of resource 

     Duration Long term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is low but negative. 

With appropriate mitigation measures, the post 

mitigation impact rating can be limited. 

  Pre-mitigation impact rating Post mitigation 
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impact rating 

Extent 1 1 

Probability 2 1 

Reversibility 2 1 

Irreplaceable loss 2 1 

Duration 4 1 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating - 28 (low negative) - 6 (low negative) 

Mitigation measures 

Use of Existing Roads - It is crucial that existing 

roads are used so that damage is limited. Where 

new access roads are required and the necessary 

authorisations and licences are obtained (i.e. water 

use licence and environmental authorisation), these 

roads must be limited in extent (i.e. go directly to the 

desired tower) and will need to be maintained.  

 

Ideally, if access roads are required inside the 

watercourses, coarse gravel should be used. This 

material will not erode away easily after rainfall 

events and will provide a relatively solid foundation 

when surface water accumulates. 

 

If dirt roads will be the means of access, these will 

have to be regularly monitored and checked for 

erosion. Monitoring should be conducted on a 

weekly to monthly basis. Moreover, after short or 

long periods of heavy rainfall or after long periods of 

sustained rainfall, the roads will need to be checked 

for erosion and the necessary rehabilitation 

measures will need to be employed.  

 

Where erosion begins to take place, this must be 

dealt with immediately to prevent severe erosion 

damage to the watercourses and the associated 

buffer zones. Should large scale erosion occur, a 

rehabilitation plan will be required. Input from a 

suitably qualified wetland or aquatic specialist must 

be obtained.   
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7.4.2 Impact – Stormwater run-off impacts to watercourses and associated buffer zone areas  
 

 

Due to the probable construction of internal access roads and laydown areas associated with the 

wind turbines that will need to be place within of nearby to watercourses and the associated 

buffer zones, stormwater run-off impacts can be expected. This potential impact is evaluated in 

Table 6 below and appropriate mitigation are proposed. 

 

Table 6. Impact rating for stormwater run-off impacts to watercourses and associated buffer zone 

areas. 

IMPACT TABLE 

Environmental Parameter Watercourses and Buffer Zones 

Issue/Impact/Environmental Effect/Nature  Stormwater and consequent erosion impacts to 

watercourses and associated buffer zones 

     Extent Site 

     Probability Probable 

     Reversibility Completely reversible 

     Irreplaceable loss of resources Marginal loss of resource 

     Duration Long term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is low but negative. 

With appropriate mitigation measures, the post 

mitigation impact rating can be limited to a large 

extent. 

  Pre-mitigation impact rating 

Post mitigation 

impact rating 

Extent 1 1 

Probability 2 1 

Reversibility 1 1 

Irreplaceable loss 2 1 

Duration 3 3 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating - 28 (low negative) - 8 (low negative) 

Mitigation measures 

Operation Phase Stormwater Management Plan - 

The development and implementation of an 

adequate storm water management plan to be 

designed by an appropriate engineer for the 
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operation phase of the proposed development will 

assist in formulating adequate measures to address 

any potential stormwater impacts from occuring. 

Here, the engineer should account for both natural 

run-off (that which can be released into the natural 

landscape with no detrimental effect) and excess 

artificial run-off generated over the exposed bare 

construction laydown areas. In order to prevent 

acceleration of stormwater run-off, energy 

dissipating structures can be used. Such structures 

can reduce the amount and rate of excess run-off 

generated by the proposed development entering 

wetlands and thereby prevent the onset of erosion. 

 

Stormwater management structures or devices 

should also take into account the potential for 

sedimentation and siltation effects associated with 

stormwater run-off. In this instance, exposed bare 

areas should be contained by silt fencing or other 

appropriate devices or materials to trap sediment 

and dissipate stormwater run-off. 

 

7.5 Decommissioning Phase Anticipated Potential Impacts 

 

The identified anticipated decommissioning phase related impacts assessed in terms of the 

proposed development are provided in Tables 7-8 below. 

 

7.5.1 Impact – Removing wind turbines and powerline structures from within or nearby 
watercourses and the associated buffer zone areas 

 

 

Wind turbines are relatively large structures. Powerlines and the associated towers will be much 

smaller structures than the wind turbines. Each however, will require foundations in order to 

stand. The process of allowing vehicles into watercourse areas to remove the abovementioned 

structures as well as for the purposes of excavating the foundations would disturb the substrate 

and entail the removal of soil and any prevalent vegetation in the wind turbine and powerline 

tower footprint. The potential damage to vegetation and soils in the nearby area due to the 

movement of construction machinery in and out of the vicinity can also take place. Similarly, an 

area will be required to stockpile soil and equipment during de-construction. Sedimentation as a 
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result run-off from excavation stockpiled soils and consequent erosion and deposition into nearby 

wetlands and watercourses is likely to occur and affect the functioning of a watercourse by 

causing pollution in terms of the NWA if not mitigated properly. Exposed excavations are 

furthermore susceptible to erosion especially after rainfall events which can extend to the nearby 

wetlands and watercourses if left open for long periods.  

 

Further construction related impacts that are associated with the placing of monopole towers in 

wetlands and riparian zones include the presence and movement of vehicles as well as the 

operation of machinery in a watercourse and the associated buffer zone areas. Firstly, damage 

by means of compaction and consequent erosion may ensue with vehicles coming into and going 

out of the watercourses and buffer zone areas. Secondly, accidental leakages (fuel, oils and 

cement) and the consequent introduction of pollutants into these hydrological systems can occur. 

Additionally, the movement of heavy construction machinery into the buffer zones of the 

watercourses could likely result in the compaction of soils and degradation of sensitive vegetation 

in the adjacent areas. Finally, workers entering and using the watercourse and buffer zone areas 

for inappropriate activities (dumping materials, depositing human faecal and urine waste etc.) 

may impact on the surface water resources. It is important that these anticipated potential 

impacts are mitigated. These potential impacts are evaluated in Table 7 below and appropriate 

mitigation are proposed. 

 

Table 7. Impact rating for removing wind turbines and powerline towers from watercourses and 

associated buffer zones. 

IMPACT TABLE 

Environmental Parameter Watercourses and associated buffer zones 

Issue/Impact/Environmental Effect/Nature  De-construction activities taking place in, near or 

through watercourse areas and associated buffer 

zones 

     Extent Site 

     Probability Possible 

     Reversibility Partly reversible 

     Irreplaceable loss of resources Marginal to significant loss of resources 

     Duration Short term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is medium and 

negative. With appropriate mitigation measures, the 

impact is likely to be negligible. 

  Pre-mitigation impact rating 

Post mitigation 

impact rating 

Extent 1 1 
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Probability 2 4 

Reversibility 4 4 

Irreplaceable loss 2-3 2 

Duration 1 1 

Cumulative effect 3 2 

Intensity/magnitude 2 1 

Significance rating - 26 to - 28 (medium negative) - 14 (low negative) 

Mitigation measures 

Excavation of Soils from Watercourses and 

Buffer Zones – Where appropriate, all removed 

soils should be backfilled into trenches or 

excavations. However, where the excavated 

materials are not suitable, the soils are to be 

removed from site and dumped at a registered 

landfill site where sufficient capacity exists.  

 

All stockpiled soils from the watercourses and 

associated buffer zones must be bunded by suitable 

materials (for example, fixed wooden planks or 

bricks) that can resist rains and increased run-off. 

The bunded materials of choice should be high 

enough to prevent overspill (for example 40-50cm 

high). This will prevent erosion and sedimentation 

within the sensitive hydrological systems. 

 

Separate stockpiles must be made for topsoil and 

sub-soils. Once the foundations have been 

removed, the backfill of excavated soils must be of a 

suitable soil type to the surrounding area. 

Additionally, the backfill of soils needs to be done in 

a manner that re-instates the proper soil horizons in 

the correct order. For example, the sub-soils must 

be back filled first and then the topsoil backfill. 

 

Prevention of Pollutants and other potentially 

Hazardous Substances entering Watercourses 

and the associated Buffer Zones – Heavy 

machinery and vehicles must be checked for oil 

leaks before being allowed to operate in the 

watercourse and the associated buffer zone areas. 

Additionally, no fuelling, re-fuelling or stockpiling of 

hazardous materials (oils, fuels and cement) is 
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allowed to take place in the cleared vegetation 

areas prepared for construction activities. 

  

Sanitary facilities - Sanitary facilities must be 

available for workers (at a ratio of 1 toilet to ten 

workers) to use to prevent urine and faecal waste 

entering the buffer zones of the wetlands and 

watercourses. Sanitary facilities must be placed at 

least 100m from the watercourse and associated 

buffer zones. 

 

Movement and Degradation of Vehicles and 

Workers – Vehicles will be required for the de-

construction activities to take place for the wind farm 

and PV Power Plant. It is important that the lightest 

possible vehicles and equipment are employed so 

as to limit damage to the watercourse and 

associated buffer zone areas. Heavy vehicles with 

tracks ideally are not to be allowed into the 

watercourses or the associated buffer zones unless 

absolutely necessary. 

 

Established internal access roads into watercourses 

and the associated buffer zones will need to be 

removed and rehabilitated. A site specific 

rehabilitation plan is to be formulated by a suitably 

qualified wetland or aquatic specialist and 

implemented addressing the removal of roads and 

associated stormwater structures from the 

watercourse and associated buffer zone areas. This 

will need to be approved by the relevant 

environmental determining authority.    

 

Storage of Construction Vehicles, Materials and 

Equipment – All vehicles, materials and equipment 

must be stored at an established de-construction 

camp away from the watercourse and associated 

buffer zone areas.  
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7.5.2 Impact – Decommissioning phase stormwater run-off impacts   
 

 

Open and exposed, bare construction areas can be anticipated for the wind turbine laydown 

areas and for de-construction of the access roads. As a result the possibility of stormwater run-off 

could impact on watercourse areas and the associated buffer zone areas by means of water 

erosion should adequate rainfall take place resulting in accelerated run-off quantities. This 

potential impact is evaluated in Table 8 below and appropriate mitigation are proposed. 

 

Table 8. Impact rating for de-construction activities taking place in, near or through watercourses 

and associated buffer zone areas. 

IMPACT TABLE 

Environmental Parameter Watercourses and associated buffer zones 

Issue/Impact/Environmental Effect/Nature  Stormwater run-off and consequent erosion impacts 

to watercourses and associated buffer zones to 

exposed bare construction areas  

     Extent Site 

     Probability Possible 

     Reversibility Completely Reversible 

     Irreplaceable loss of resources Marginal loss of resources 

     Duration Short term 

     Cumulative effect Medium cumulative impact 

     Intensity/magnitude Medium 

     Significance Rating Pre-mitigation significance rating is low and 

negative. With appropriate mitigation measures, the 

impact is likely to be significantly reduced. 

  Pre-mitigation impact rating 

Post mitigation 

impact rating 

Extent 1 1 

Probability 2 1 

Reversibility 1 1 

Irreplaceable loss 2 1 

Duration 1 1 

Cumulative effect 3 1 

Intensity/magnitude 2 1 

Significance rating - 20 (low negative) - 6 (low negative) 

Mitigation measures 

Seasonality of De-construction Activities – De-

construction activities should take place during 

summer months when rainfall is at its lowest 

(preferably between September to March). This will 
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be significant in negating potential run-off impacts 

from occurring. 

 

Decommissioning Phase Stormwater 

Management Plan – The development and 

implementation of an adequate storm water 

management plan to be designed by an appropriate 

engineer will assist in formulating adequate 

measures to address any potential stormwater 

impacts from occurring. Here, the engineer should 

account for both natural run-off (that which can be 

released into the natural landscape with no 

detrimental effect) and excess artificial run-off 

generated over the exposed bare construction 

laydown areas. In order to prevent acceleration of 

stormwater run-off, energy dissipating structures 

can be used. Such structures can reduce the 

amount and rate of excess run-off generated by the 

proposed development entering wetlands and 

thereby prevent the onset of erosion. 

 

Stormwater management structures or devices 

should also take into account the potential for 

sedimentation and siltation effects associated with 

stormwater run-off. In this instance, exposed bare 

areas should be contained by silt fencing or other 

appropriate devices or materials to trap sediment 

and dissipate stormwater run-off. 

 

7.6 Cumulative Impacts 

 

Cumulative impacts may occur. These are assessed from a site specific point of view and a larger 

regional perspective.  

 

At a site specific scale, where several impacts occur concurrently and where no mitigation 

measures are applied as stipulated in this report. In particular, during the construction and 

decommissioning phases, construction related activities in conjunction with storm water impacts 

can significantly negatively affect watercourses by degrading the condition of the watercourses. 

Additionally, the cumulative effect of these impacts can physically compromise the integrity of the 
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hydrological system both in situ and downstream off-site. It is therefore critical that the stipulated 

mitigation measures are applied at the appropriate phases of the proposed development. 

 

From a regional perspective, the impact of a number of wind farms and PV Power Plants in the 

local area on a number of properties can negatively impact on surface water resources where 

construction activities are allowed in surface water resources. Ideally, this should be discouraged 

and prevented where possible to limit impact from a regional perspective in terms of the type of 

development (renewable energy development impacts).    

 

8 CONCLUSION AND RECOMMENDATIONS 

 

A surface water delineation and impact assessment is provided in this report for the proposed 

development. Findings were based on a methodology for delineating wetlands using soil wetness, 

soil type, terrain and vegetation indicators as per the DWAF 2005 guidelines. Ultimately, it was 

found that no wetlands were identified on the study site. However, two Priority Rivers and 233 

drainage lines did occur on the study site and were accordingly delineated. The two Priority 

Rivers include the Leeuberg River and the Klein-rooiberg River.  

 

In terms of the alternatives proposed for both the two phases of the wind farm and the PV Power 

Plant, each was comparatively assessed. For the proposed development of phase one of the 

wind farm, alternative 1 for each component was selected as the preferred. However, alternative 

2 can equally be selected as none of the alternative buildings or structures to be developed are 

placed in or nearby any watercourses or the associated buffer zones. The same could be said for 

phase two of the wind farm development whereby alternative 1 of all components are the 

preferred but alternative 2 of all the components can also be selected as none of the alternative 

buildings or structures to be developed are placed in or nearby any watercourses or the 

associated buffer zones. With regards to the PV Power Plant, alternative 2 of all components 

were identified as the preferred alternative due to the preferable location and the lack of the need 

to cross watercourses. 

 

In the context of the entirety of the proposed development, construction activities will need to take 

place in a few of the watercourses and associated buffer zone areas identified. It has been 

identified that environmental authorisation will most likely therefore be required with regards to 

activities 11 and 18 of Listing Notice 1 of the EIA Regulations (2010). Furthermore, since 

construction will most likely take place in and nearby several watercourses, a water use licence 

will be required for activities that involve the alteration of the bed, banks, course or characteristics 

of a watercourse. In light of these requisite environmental authorisations and water use licences 

that are likely to be required, anticipated potential impacts in the pre-construction, construction, 

operation and decommissioning phases have been scoped and appropriate mitigation measures 

have been stipulated for the proposed development.  
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A final walk-down by a suitably qualified wetland specialist will not be required for the proposed 

development. Sufficient information is available to address identified potential impacts that may 

result from the proposed development of the wind farm and the PV Power Plant. 
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Appendix A: 

HYDROGEOMORPHIC FORMS 

The table below is adapted from a table in Kotze et al, 2005. Each hydrogeomorphic form is 

contained below with a representative sketch of type as well as a description of each. 

Hydro-geomorphic 

types 

Description 

Floodplain 

 

 

 

 

 

 

Valley bottom areas with a well defined stream channel, 

gently sloped and characterized by floodplain features such 

as oxbow depressions and natural levees and the alluvial 

(by water) transport and deposition of sediment, usually 

leading to a net accumulation of sediment. Water inputs from 

main channel (when channel banks overspill) and from 

adjacent slopes.   

Valley bottom with a 

channel  

 

Valley bottom areas with a well-defined stream channel but 

lacking characteristic floodplain features.  May be gently 

sloped and characterized by the alluvial transport and 

deposition of material by water or may have steeper slopes 

and characterized by the loss of sediment.  Water inputs 

from main channel (when channel banks overspill) and from 

adjacent slopes.   

Valley bottom without a 

channel 

 

 

Valley bottom areas with no clearly defined stream channel 

usually gently sloped and characterized by alluvial sediment 

deposition, generally leading to a net accumulation of 

sediment.  Water inputs mainly from channel entering the 

wetland and also from adjacent slopes. 

Hillslope seepage not 

feeding a watercourse 

 

Slopes on hillsides, which are characterized by the colluvial 

(transported by gravity) movement of materials.  Water 

inputs mainly from sub-surface flow and outflow either very 

limited or through diffuse sub-surface and/or surface flow but 

with no direct surface water connection to a watercourse. 

Hillslope seepage feeding 

a stream 

 

 

 

Slopes on hillsides, which are characterized by the colluvial 

(transported by gravity) movement of materials.  Water 

inputs mainly from subsurface flow and outflow via a well 

defined stream channel 
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Depression (includes 

Pans) 

 

A basin shaped area with a closed elevation contour that 

allows for the accumulation of surface water (i.e. it is inward 

draining).  It may also receive sub-surface water. An outlet is 

usually absent. 
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Appendix B: 

Impact Rating Methodology 

 

 

The determination of the effect of an environmental impact on an environmental parameter (in 

this instance, wetlands) is determined through a systematic analysis of the various components of 

the impact. This is undertaken using information that is available to the environmental practitioner 

through the process of the environmental impact assessment. The impact evaluation of predicted 

impacts was undertaken through an assessment of the significance of the impacts. 

 

9.1 Determination of Significance of Impacts 

 

Significance is determined through a synthesis of impact characteristics which include context 

and intensity of an impact. Context refers to the geographical scale (i.e. site, local, national or 

global) whereas intensity is defined by the severity of the impact (e.g. the magnitude of deviation 

from background conditions, the size of the area affected, the duration of the impact and the 

overall probability of occurrence). Significance is calculated as per the example shown in Table ?. 

 

Significance is an indication of the importance of the impact in terms of both physical extent and 

time scale, and therefore indicates the level of mitigation required. The total number of points 

scored for each impact indicates the level of significance of the impact. 

 

9.2 Impact Rating System Methodology 
 

 

Impact assessments must take account of the nature, scale and duration of effects on the 

environment whether such effects are positive (beneficial) or negative (detrimental). Each issue / 

impact is usually assessed according to the project stages: 

 

 planning 

 construction  

 operation  
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 decommissioning  

In this case, a unique situation is present whereby various scenarios have been posed and 

evaluated accordingly. A brief discussion of the impact and the rationale behind the assessment 

of its significance has also been included. 

 

9.2.1 Rating System Used To Classify Impacts 
 

 

The rating system is applied to the potential impact on the receiving environment and includes an 

objective evaluation of the mitigation of the impact. Impacts have been consolidated into one 

rating. In assessing the significance of each issue, the following criteria (including an allocated 

point system) is used: 

 

Table 9. Example of the significance impact rating table. 

NATURE 

Includes a brief description of the impact of environmental parameter being assessed in the 

context of the project. This criterion includes a brief written statement of the environmental 

aspect being impacted upon by a particular action or activity. 

  

GEOGRAPHICAL EXTENT 

This is defined as the area over which the impact will be expressed. Typically, the severity and 

significance of an impact have different scales and as such bracketing ranges are often required. 

This is often useful during the detailed assessment of a project in terms of further defining the 

determined. 

1 Site The impact will only affect the site 

2 Local/district Will affect the local area or district 

3 Province/region Will affect the entire province or region 

4 International and National Will affect the entire country 

      

PROBABILITY 

This describes the chance of occurrence of an impact 

1 Unlikely 

The chance of the impact occurring is extremely low 

(Less than a 25% chance of occurrence).  

2 Possible 

The impact may occur (Between a 25% to 50% 

chance of occurrence). 

3 Probable 

The impact will likely occur (Between a 50% to 75% 

chance of occurrence). 

4 Definite 

Impact will certainly occur (Greater than a 75% 

chance of occurrence). 
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REVERSIBILITY 

This describes the degree to which an impact on an environmental parameter can be 

successfully reversed upon completion of the proposed activity.  

1 Completely reversible 

The impact is reversible with implementation of 

minor mitigation measures 

2 Partly reversible 

The impact is partly reversible but more intense 

mitigation measures are required. 

3 Barely reversible 

The impact is unlikely to be reversed even with 

intense mitigation measures. 

4 Irreversible 

The impact is irreversible and no mitigation 

measures exist. 

      

IRREPLACEABLE LOSS OF RESOURCES 

This describes the degree to which resources will be irreplaceably lost as a result of a proposed 

activity. 

1 No loss of resource. 

The impact will not result in the loss of any 

resources. 

2 Marginal loss of resource The impact will result in marginal loss of resources. 

3 Significant loss of resources The impact will result in significant loss of resources. 

4 Complete loss of resources 

The impact is result in a complete loss of all 

resources. 

      

DURATION 

This describes the duration of the impacts on the environmental parameter. Duration indicates 

the lifetime of the impact as a result of the proposed activity 

1 Short term 

The impact and its effects will either disappear with 

mitigation or will be mitigated through natural 

process in a span shorter than the construction 

phase (0 – 1 years), or the impact and its effects will 

last for the period of a relatively short construction 

period and a limited recovery time after construction, 

thereafter it will be entirely negated (0 – 2 years). 

2 Medium term 

The impact and its effects will continue or last for 

some time after the construction phase but will be 

mitigated by direct human action or by natural 

processes thereafter (2 – 10 years). 

3 Long term 

The impact and its effects will continue or last for the 

entire operational life of the development, but will be 

mitigated by direct human action or by natural 

processes thereafter (10 – 50 years). 
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4 Permanent 

The only class of impact that will be non-transitory. 

Mitigation either by man or natural process will not 

occur in such a way or such a time span that the 

impact can be considered transient (Indefinite).  

      

CUMULATIVE EFFECT 

This describes the cumulative effect of the impacts on the environmental parameter. A 

cumulative effect/impact is an effect which in itself may not be significant but may become 

significant if added to other existing or potential impacts emanating from other similar or diverse 

activities as a result of the project activity in question. 

1 Negligible Cumulative Impact 

The impact would result in negligible to no 

cumulative effects 

2 Low Cumulative Impact 

The impact would result in insignificant cumulative 

effects 

3 Medium Cumulative impact The impact would result in minor cumulative effects 

4 High Cumulative Impact 

The impact would result in significant cumulative 

effects 

  

INTENSITY / MAGNITUDE 

 Describes the severity of an impact 

1 Low 

Impact affects the quality, use and integrity of the 

system/component in a way that is barely 

perceptible. 

2 Medium 

Impact alters the quality, use and integrity of the 

system/component but system/ component still 

continues to function in a moderately modified way 

and maintains general integrity (some impact on 

integrity). 

3 High 

Impact affects the continued viability of the 

system/component and the quality, use, integrity 

and functionality of the system or component is 

severely impaired and may temporarily cease. High 

costs of rehabilitation and remediation. 

4 Very high 

Impact affects the continued viability of the 

system/component and the quality, use, integrity 

and functionality of the system or component 

permanently ceases and is irreversibly impaired 

(system collapse). Rehabilitation and remediation 

often impossible. If possible rehabilitation and 

remediation often unfeasible due to extremely high 

costs of rehabilitation and remediation. 
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SIGNIFICANCE 

Significance is determined through a synthesis of impact characteristics. Significance is an 

indication of the importance of the impact in terms of both physical extent and time scale, and 

therefore indicates the level of mitigation required. This describes the significance of the impact 

on the environmental parameter. The calculation of the significance of an impact uses the 

following formula: 

 

(Extent + probability + reversibility + irreplaceability + duration + cumulative effect) x 

magnitude/intensity. 

 

The summation of the different criteria will produce a non weighted value. By multiplying this 

value with the magnitude/intensity, the resultant value acquires a weighted characteristic which 

can be measured and assigned a significance rating. 

Points Impact Significance Rating Description 

       

6 to 28 Negative Low impact  The anticipated impact will have negligible negative 

effects and will require little to no mitigation. 

6 to 28 Positive Low impact  The anticipated impact will have minor positive 

effects. 

29 to 50 Negative Medium impact  The anticipated impact will have moderate negative 

effects and will require moderate mitigation 

measures. 

29 to 50 Positive Medium impact  The anticipated impact will have moderate positive 

effects. 

51 to 73 Negative High impact  The anticipated impact will have significant effects 

and will require significant mitigation measures to 

achieve an acceptable level of impact. 

51 to 73 Positive High impact  The anticipated impact will have significant positive 

effects. 

74 to 96 Negative Very high impact  The anticipated impact will have highly significant 

effects and are unlikely to be able to be mitigated 

adequately.  These impacts could be considered 

"fatal flaws".  

74 to 96 Positive Very high impact  The anticipated impact will have highly significant 

positive effects.    
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Appendix C 

Surface Water Assessment of the Proposed Amendment to 
the Power Line Alignment and Substation Site for the 
Proposed Loeriesfontein 2 Wind Farm 
 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd (hereafter referred to as 

Mainstream) obtained an Environmental Authorisation (EA) for the construction of a Wind Farm on 

Portion 1 and 2 of the Farm Aan de Karree doorn Pan No. 213 and on the remainder of the Farm Sous 

No. 226 near Loerisfontein, in the Northern Cape Province (DEA Reference 12/12/20/2321/3) on 29 

October 2012. 

 

During the process of finalising the design and layout of the proposed wind farm it was discovered that 

the approved substation, substation yard, operational and maintenance building and temporary 

construction compound (hereafter referred to as ‘the associated infrastructure’) as approved, were 

located within the 1:100 year flood line area. As such, Mainstream are applying for a substantive 

amendment in order to relocate the associated infrastructure to an area on the farm outside the 1:100 

year flood line. The substantive amendment will also include the splitting of the output capacity of the 

original wind farm from 280MW into two separate wind farm sites each with a capacity of 140MW. The 

one wind farm site will be situated on the remainder of the Farm No. 226. This wind farm will be called 

South Africa Mainstream Renewable Power Khobab (Pty) Ltd 140MW Wind Farm. The other wind 

farm will be situated on Portion 1 and 2 of the Farm 213. This wind farm will be called South Africa 

Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind Farm. 

 

Two (2) alternatives are being assessed for the proposed power line and associated infrastructure as 

part of the substantive amendment for South Africa Mainstream Renewable Power Loeriesfontein 2 

(Pty) Ltd 140MW Wind Farm. These are indicated in Figure 1 below. 

 



 

 

 

Figure 1: Proposed power line and associated infrastructure alternatives 

 

In order to address any additional surface water impacts that may result from the proposed changes, 

this Appendix has been prepared. In addition, the proposed alternatives for the associated 

infrastructure and power line alignments have been comparatively assessed in order to determine the 

preferred alternatives from a surface water perspective. The alternatives are rated as being either 

preferred (the alternative will result in a low surface water impact / reduced the surface water impact), 

not-preferred (the alternative will result in relatively high surface water impact / increased surface 

water impact) and favourable (the surface water impact will be relatively insignificant). The 

comparative assessment is provided in Table 1 below. 

 

Key 

Preferred The alternative will result in a low impact / reduced the impact 

Not Preferred The alternative will result in a high impact / increased the impact 

Favourable The impact will be relatively insignificant 

No Preference Both alternatives will result in similar impacts 

 

 

 

 

 

 

 

 

 



 

 

Table 1: Comparative Assessment of Alternatives 

Alternative Preference Reasons 

ASSOCIATED INFRASTRUCTURE 

Alternative 1 No preference There are no surface water features that 

will be impacted on by the proposed 

associated infrastructure. 

Alternative 2 No preference There are no surface water features that 

will be impacted on by the proposed 

associated infrastructure. 

POWER LINE ROUTE 

Alternative 1 Favourable The proposed power line crosses a 

delineated drainage line. However, the 

drainage line can easily be spanned and 

the impact will be negligible should no 

power line structures be placed in the 

delineated drainage line and the 

associated buffer zone. Therefore, no 

tower structures are to be placed in the 

delineated drainage line and the 

associated buffer zone. 

Alternative 2 Favourable There are no surface water features that 

will be affected by the proposed power 

line. 

 

The proposed amendment to the power line alignment and associated infrastructure would not result 

in any material changes to those noted in the Surface Water Impact Assessment report (dated 3 

February 2012). However, in terms of the impact potential impacts on delineated surface water 

features, it must be noted that the proposed power line (Alternative 1) crosses a delineated drainage 

line. However, the drainage line can be spanned and the impact will be negligible should no power line 

structures be placed in the delineated drainage line and the associated buffer zone. Therefore, no 

tower structures are to be placed in the delineated drainage line and the associated buffer zone. 

 

Additionally, there will be no additional or change of impacts from a surface water perspective for the 

proposed splitting of the output capacity of the original wind farm from 280MW into two separate wind 

farm sites with a capacity of 140MW each.  
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1. INTRODUCTION AND TERMS OF REFERENCE 

 

 

Mainstream Renewable Power (Pty) Ltd (MRP) requested a baseline assessment of the soil, land 

use and agricultural characteristics for the area affected by a proposed Wind and Solar Photovoltaic 

(PV) Energy Facility, near Loeriesfontein in the Northern Cape Province of South Africa.  

 

The primary objective of this assessment is to provide specialist soil and agricultural input into the 

overarching Environmental Impact Assessment (EIA) Report. In order to achieve this objective a study 

of the climate, soils, terrain, land capability, geology, current agricultural practices and agricultural 

potential was carried out. This report serves to summarise such a study and present the relevant 

results, as well as outline the predicted impacts of the proposed activities on local soil and agricultural 

resources.   

 

The project is proposed on the following 3 farm portions which are approximately 49 km north of 

Loeriesfontein: 

 

 Remainder of the Farm Sous No. 226, Calvinia Road, Northern Cape 

 Portion 1 of the Farm Aan De Karree Doorn Pan No. 213, Calvinia Road, Northern Cape 

 Portion 2 of the Aan De Karree Doorn Pan Farm No. 213, Calvinia Road, Northern Cape 

 

MRP proposes to construct wind and solar facilities using a phased approach.  

 

Phase 1:  Construction of a 50 MW wind energy facility. 

 

Phase 2:  Construction of a 420 MW wind energy facility connecting to Eskom’s 400kV Helios 

Substation. 

 

Phase 3: Construction of a 100 MW PV Solar facility and associated infrastructure.  

 

It is hoped that this assessment, along with the other specialist studies, will inform infrastructural 

positioning and minimise the predicted potential impacts on the receiving environment. 

 

1.1  Brief Description of the Project and Study Area  

 

The purpose of this section is to provide basic site information for later reference. Please note that a 

more detailed description of the site’s characteristics is provided in Sections 3 through 6 of this 

report.  

 

The Northern Cape Province is considered to be one of the most suitable regions for the 

establishment of wind farms and PV facilities. Accordingly, land portions located outside of 

Loeriesfontein have been identified as a potential site. The proposed site is located on the farms Sous 

and Aan De Karree Doorn Pan, approximately 49km north of Loeriesfontein. The site near 

Loeriesfontein falls within the boundaries of the Hantam Local Municipality. The site is approximately 

10 157 ha in size of which a smaller area will be required for the establishment of the proposed wind 
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and solar facility. The study area is considered to be fairly natural Karoo shrubland with low intensity 

sheep grazing on the site.. As such the human footprint in most of the area is considered to be 

relatively low. Vast grazing land is interspersed with seasonal pans and non-perennial streams. The 

non-perennial streams are located to the southwest of the site. The southern end of the study area 

contains the existing Helios substation which will be the link between the proposed development and 

the national electricity grid (SiVEST, 2011). 

 

Although limited, the access roads which exist are in a reasonable condition. Water is the major 

limiting factor to local agricultural enterprises and the assessed area contains no perennial rivers and 

nor does the project area border a perennial river.  

 

 
Figure 1: Site overview map 
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  Figure 2: Site Locality Map (MRP, 2011) 
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1.2 Description of Proposed Activities and Technical Details 

 

The technical details provided in this Section are primarily extracted from the Loeriesfontein Final 

Scoping Report produced by SiVEST (2011).  

 

The proposed development includes the construction of a wind and solar energy facility.  

 

1.2.1  Wind Energy Facility 

 

The wind energy facility includes the phased construction of approximately 168 wind turbines, 

connecting transmission lines and the construction of service roads to link the various turbines. 

Twenty (20) turbines will be erected in Phase 1 while one hundred and forty eight (148)  are prposed 

in Phase 2 of the project. Each turbine is rated at between 1 and 3 MW. It is proposed that the wind 

turbines will produce around 450 MW. A wind turbine is a rotary device that extracts energy from the 

wind. The size of the wind turbines will depend on the developable area and the total generation 

capacity that can be produced as a result. The wind turbines will therefore have a hub height of 

between 80 to 120m and a rotor diameter of 87 to 120m. The blade rotation direction will depend on 

wind measurement information received later in the process. The rotation will range from 6 to 20 rpm. 

The foundation of each wind turbine will be approximately 20m x 20m. 

 

The footprint for each wind turbine will therefore be approximately 400m². A hard standing area of 

approximately 2 400m
2
 for crane usage will accompany each wind turbine. Hence, the total footprint 

for each wind turbine and the associated hard standing area will be 2 800m². The foundation will be 

up to 2.5m deep. As already mentioned, it is anticipated at this stage that 180 wind turbines will be 

constructed. The total area for all the wind turbines for the Loeriesfontein study site will therefore be 

approximately 546 800m² (including the hard standing areas) (SiVEST, 2011). 

 

1.2.2  Solar Energy Facility 

 

A 100 MW solar energy, covering between 212 and 406 ha is also proposed for the Loeriesfontein 

site. The proposed solar energy facility will be a Photovoltaic (PV) Plant consisting of a number of 

panel arrays. The panel arrays are approximately 15m x 4m in area. These are mounted into metal 

frames which are usually aluminum. Concrete or screw pile foundations are used to support the panel 

arrays. The arrays are either fixed on a tracking system or tilted at a fixed angle equivalent to the 

latitude at which the site is located in order to capture the most sun. Arrays usually reach up to 

between 5m and 10m above ground level.  

 

The PV arrays are typically connected to each other in strings and the strings connected to DC to AC 

inverters. The DC to AC inverters may be mounted on the back of the panels support substructures / 

frames or alternatively in a central inverter station. The strings are connected to the inverters by low 

voltage DC cables. Power from the inverters is collected in medium voltage transformers through AC 

cables. Cables may be buried or pole mounted depending on voltage level and site conditions. The 

medium voltage transformers can be compact transformers distributed throughout the solar field or 

alternatively located in a central sub-station. It is likely to be a central substation in this instance 

(SiVEST, 2011).  

 



 

Loeriesfontein Wind and Solar Photovoltaic Energy Facilities  SiVEST Engineering Division 
Soil and Agricultural Assessment Report     
Revision No. 2.0 
February 2012  Page 5 of 36 

2. METHODOLOGY 

 

The following methodology was followed in order to ascertain the status quo of soil and agricultural 

resources within the study area. Further, outline the predicted impacts resulting from the proposed 

development and activities in the Proposed Development Area (PDA).  

 

 2.1  Desktop Study 

 

A detailed desktop assessment was undertaken for the project area. The objective of this study is to 

broadly evaluate the soil and land use of the site and receiving environment by interrogating relevant 

climate, topographic, landuse and soil datasets. By utilising these data resources one is able to 

broadly assess the current soil, agricultural and land use characteristics and provide a basis for a 

more detailed and spatially relevant assessment.  

 

2.2  Soil Survey 

 

A detailed soil survey was conducted for both the three farm portions. At each sample point a hand 

auger was used to identify and describe the diagnostic horizons to form and family level according to 

"Soil Classification - A Taxonomic System for South Africa” as well as noting relevant soil 

characteristics such as depth, texture and limiting layers. At each auger point the relevant soil and 

land use data was recorded and the location of the auger point captured using a handheld GPS. This 

information was combined to produce detailed soil polygon maps for the project area.     

 

2.4  Agricultural Potential Assessment 

 

In terms of this study, agricultural potential is described as an area’s suitability and capacity to 

sustainably accommodate an agricultural land use. The soil information gained from the survey along 

with the land use assessment is combined with climate, water resource, crop information and 

topographic data in order to provide a spatial classification of the land based on its agricultural 

potential. A study of local agricultural practises was also carried out.  

 

2.5  Impact Assessment 

 

The impact assessment utilises the findings of the soil survey and agricultural potential assessment in 

order to determine reference conditions of the soil and agricultural resources.  Potential soil and 

agricultural impacts, as a result of the proposed activities, are described in this section and any major 

impacts/fatal flaws will be identified for consideration by the pertinent authorities. 
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3.  DESKTOP AGRICULTURAL POTENTIAL ASSESSMENT 

 

The objective of the desktop component of this assessment is to provide broad soil and agriculturally 

related characteristics of the project area. It should be clearly noted that, since the spatial information 

used to drive this portion of the assessment is of a reconnaissance nature, only large scale climate, 

land use and soil details are provided. More detailed and site specific information for the study area 

are provided in subsequent Sections of this report (Sections 4, 5 and 6). 

 

In order to ascertain the broad soil and agricultural potential characteristics of the project area 

relevant climate, topographic, landuse and soil datasets were sourced and interrogated.  

 

Existing high level GIS data was sourced from National GIS Datasets as well as the Environmental 

Potential Atlas for South Africa (ENPAT) Database for the Western Cape Province of South Africa, 

compiled by the Department of Environmental Affairs and Tourism (DEAT, 2001).  

 

The main purpose of ENPAT is to proactively indicate potential conflicts between development plans 

and critical, endangered or sensitive environments. By combining the aforementioned data resources, 

one is able to broadly assess the site, receiving environment, and its ability to accept change, in the 

form of development. More agriculturally relevant spatial information was obtained from the AGIS 

Database.    

 

 

3.1  Climate  

 

The study area has an arid Mediterranean type climate with winter rainfall regime i.e. most of the 

rainfall is confined to early autumn and winter. Mean Annual Precipitation (MAP) is approximately 179 

mm per year. An MAP of 179 mm is deemed as extremely low remembering that 500 mm is 

considered the minimum amount of rain required for sustainable dry land farming (Figure 3 and Table 

1). Thus without some form of supplementary irrigation natural rainfall for the study area is insufficient 

to produce sustainable harvests. This is reflected in the lack of dry land crop production within the 

study area 

 

Average daily temperatures range from 30 
o
C in summer to 17 

o
C in winter. Average night time 

temperatures drop to around 2.4 
o
C during winter (Table 2). Evaporation is estimated to be in the 

region of 2400 mm per annum and thus the area is subjected to very severe moisture availability 

restrictions (AGIS, 2012).  

 

In summary the climate for the study area is severely restrictive to arable agriculture which is primarily 

due to the lack of rainfall and high moisture availability restrictions.  

 

Table 1: Mean monthly rainfall for Loeriesfontein (Source: South Africa’s Rain Atlas) 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

Rainfall 

(mm) 
8.7 11.3 17 20.8 23.3 21.1 18.3 14.3 11.1 9 7 7 14.1 
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Figure 3:  Mean monthly rainfall graph for Loeriesfontein 

 

Table 2:  Mean monthly and annual temperature for Loeriesfontein                                           

(Source: http://www.saexplorer.co.za) 
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3.2 Geology 
 

Virtually the entire study area is underlain by a Shale geologic material (Figure 4). Shale is a clastic 

sedimentary rock and is formed by the settling and accumulation of clay rich minerals and other 

sediments. Due to the settling process this parent material usually takes the form parallel rock layers 

which lithifies over time.  Non-descript sedimentary geologic materials are located along the western 

border of the study area derived from pre-existing rock and sediments.  

 

 
 Figure 4: Geological map 
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3.3  Terrain 
 

Slope or terrain is used to describe the lie of the land. Terrain influences climate and soils 

characteristics and thus plays a dominant role in determining whether land is suitable for agriculture. 

In most cases sloping land is more difficult to cultivate and usually less productive than flatland, and is 

subject to higher rates of water runoff and soil erosion (FAO, 2007). 

 

The study area is characterised by flat and gently sloping topography with an average gradient of less 

than 5% (Figure 5).The flat topography also makes this area ideal for the proposed development. 

 

 
 Figure 5: Slope Analysis of the study area  

 

 

 

 

 

 

 

 

 

3.4  Land Cover 
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The study area is classified as natural / vacant and is used as general grazing land for sheep and 

wildlife (Figure 6). Vast grazing land is interspersed with seasonal pans and non-perennial streams. 

The southern end of the study area contains an existing substation which will be the link between the 

proposed development and the national electricity grid. Stocking rate for the area is approximately at 

a low stocking rate of around 1 SSM (small stock unit) per 10 hectares. 

 

 
Figure 6: Land Cover Map  

 

 

 

 

 

 

 

 

 

 

3.5  Soil Characteristics 

 

According to the ENPAT database the site is dominated by mix of Glenrosa and Mispah soil forms 

(Figure 7). These soils develop where bands of weathering rock are found close to the soil surface. 

Glenrosa and Mispah soils generally have an inherently low agricultural potential due to a distinct lack 
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of rooting depth (<0.45 m) (Figure 8) and also exhibit moderately high soil erosion hazard ratings; 

thus soil conservation practices such as minimum tillage and trash blankets should be employed.  

 

A mix of red and yellow apedal soil forms are found near the western border of the site are also 

associated with a shallow effective soil depth of less than 0.45 m.  

 

 
 Figure 7: Broad soil type map 
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  Figure 8: Soil depth map 

 

The ENPAT Database also provides an overview of the study area’s agricultural potential based on its 

soil characteristics, it should be noted this spatial dataset does not take prevailing climate into 

account. Restrictive climate characteristics, due to heat and moisture stress will further reduce the 

agricultural potential of the area under assessment.  The study area is dominated by soils which are 

not suited for arable agriculture (Figure 9) but which can still used as grazing land.  
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Figure 9: Soil Potential Map 

 

3.6  Desktop Agricultural Assessment: Results Summary 

 

By taking all the site characteristics (climate, geology, land use, slope and soils) into account the 

agricultural potential for the majority of the study area is classified as being extremely low for crop 

production while moderately low for grazing. This poor agricultural potential rating is primarily due to 

restrictive climatic characteristics and soil depth limitations. The site is not classified as high potential 

nor is it a unique dry land agricultural resource.  
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4.  SOIL SURVEY AND FIELD VERIFICATION 
 

 

Due to the size of the site (10 157 ha) local agricultural activities (unimproved grazing land) and the 

nature of the proposed activities, an exploratory soil survey was performed. At each survey point the 

soil was described to form and family level according to "Soil Classification - A Taxonomic System for 

South Africa” (Soil Classification Working Group, 1991) and the following properties were noted:  

 

 Estimation of ‘A’ horizon clay content,  

 Permeability of upper B horizon,  

 Effective rooting depth,  

 Signs of wetness,  

 Surface rockiness,  

 Surface crusting,  

 Vegetation cover, and  

 Detailed description of the particular area such as slope. 

 

4.1 Soil Descriptions  

 

This Section lists the major soil forms encountered during the soil survey along with a site-specific 

description of each soil form. Other soils encountered during the field verification, which were 

recorded very sparsely across the site and therefore not fully described include:  

 Brandvlei 

 Augrabies 

 

4.1.1 Mispah Form 

 

Soil Family: Mostly 1200 (Non bleached, Calcareous), limited bleached and/or non-calcareous  

Diagnostic Horizons and Materials: 

A-Horizon: Orthic 

B-Horizon: Hard Rock 

 

Site Specific Description: 

The Mispah soil form falls within the lithic soil group. Lithic soils are associated with shallow soils 

where parent rock is found close to the soil surface. The A-horizon varied from brown to ivory in 

colour and was generally 10-20 cm deep, directly overlying various hard rock materials (Figure 10). 

The Mispah soil form dominates large areas of the study area and surface rocks are common (Figure 

11). Large portions of the site contain non-contiguous bands of shallow rock and Hardpan Carbonate 

which lead to areas being classified as a Mispah and Coega complex. 

 

Land Use Capability:  

This soil has low agricultural potential due to the distinct lack of rooting depth and as such these soils 

are generally utilised for grazing land. If ripped and cultivated however precise irrigation scheduling is 

imperative. These soils also exhibit high soil erosion hazard ratings thus soil conservation practices 

such as minimum tillage and trash blankets should be employed. 
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Figure 10:  An example of a shallow Mispah Soil Form encountered on the PDA  

 

 
Figure 11: Shallow, rocky soils dominate large portions the PDA 

Orthic A 

Hard Rock 
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4.1.2 Coega Form 
 
Family: 2000 (Calcareous A Horizon) 

Diagnostic Horizons and Materials: 

A-Horizon: Orthic 

B-Horizon: Hardpan Carbonate 

 

Site Specific Description: 

The Coega form is a type of calcic soil whose profile contains at least one carbonate-rich horizon. 

Carbonate retention in the soil profile is a result of an arid climate where evaporation far exceeds 

rainfall. When encountered on the PDA the A-horizon of this soil form was generally light brown, 

calcareous and lightly structured. This Orthic A-horizon overlies a hard pan carbonate which was 

limiting to plant growth. The effective soil depth was generally less than 0.2 m. Large portions of the 

site contain non-contiguous bands of shallow rock and Hardpan Carbonate which lead to areas being 

classified as a Mispah and Coega complex. 

 

Agricultural Potential: 

Calcic soils are associated with arid regions and thus the use of these carbonate rich soils in South 

Africa is limited.  Limitations in terms of sustainable agricultural use include shallow rooting depth, 

high pH, high salinity and low plant Phosphorus availability (Fey, 2010). The distinct lack of rooting 

depth also reduces the agricultural potential of these soils. Such limitations restrict calcic soils to 

extensive grazing unless irrigation is available. These soils also exhibit high soil erosion hazard 

ratings thus soil conservation practices such as minimum tillage and trash blankets should be 

employed. 

 

  
Figure 12:  An example of a shallow Coega Soil Form encountered on the PDA  

Orthic A 

  Hardpan 

Carbonate 
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Figure 13: Shallow and surface Hardpan Carbonate is common throughout the PDA 

 

4.1.3  Prieska Form 

 

Soil Family: Generally 1110 (Not bleached, Non-red B, Non Luvic) 

Diagnostic Horizons and Materials: 

A-Horizon: Orthic  

B-Horizon: Neocarbonate  

C-Horizon: Hardpan Carbonate 

 

Site Specific Description: 

Like the Coega form the Augrabies soil form falls within the calcic soil group whose defining 

characteristic is the accumulation of calcium carbonate. Carbonate retention in the soil profile is a 

result of an arid climate where evaporation far exceeds rainfall. When encountered on the PDA the A-

horizon of this soil form was light brown and thin. This Orthic A-horizon overlies a Neocarbonate B-

horizon which lacked structure other than the porous micro-aggregates and had a uniform ivory colour 

(Figure 14). The Neocarbonate B overlies Hard Pan Carbonate which is limiting to plants. The soil 

form was generally non-luvic
1
 and the pedological depth seldom exceeded 0.5 m. The entire profile 

tested positive to the presence of carbonates
2
 when treated with cold 10% hydrochloric acid. 

 

 

 

                                                           
1
 Clay content did not increase with soil depth. 

2
 The soil profile contained carbonates to effervesce visibly when treated with cold 10% hydrochloric acid. 
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Land Use Capability:  

Calcic soils are associated with arid regions and thus the use of these carbonate rich soils in South 

Africa is limited.  Limitations in terms of sustainable agricultural use include high pH, high salinity, low 

plant available Phosphorus and other trace elements as well as toxic levels of extractable of Boron 

(Fey, 2010). Such limitations restrict calcic soils to extensive grazing unless irrigation is available. 

These soils also exhibit high soil erosion hazard ratings thus soil conservation practices such as 

minimum tillage and trash blankets should be employed. 

 

 
Figure 14: An example of a Prieska encountered the PDA 

 

4.2 Soil Summary 

 

The soils identified on the PDA are predominantly calcic and shallow with a low agricultural potential. 

Rocky and shallow calcic soils (Mispah and Coega Form) cover 97% of the surveyed area (Figure 

17). Virtually all the soils encountered on site contained at least one layer that was limiting to plant 

growth and these layers included rock and hard pan carbonate. The soils’ properties identified during 

the field verification reflect the arid climate in which they were formed. 

 

The location and description of the sample points are provided in Appendix A: Soil Properties. This 

information was used to create a verified soil map showing homogeneous soil bodies (Figure 16). 

Combining the effective depth information (i.e. depth to root limiting layer) and Inverse Distance 

Weighting one is able to obtain a generalised soil depth for the PDA (Figure 18). Soils with an 

Orthic A 

Neocarbonate B 

Hardpan 

Carbonate 
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effective depth of greater than 50 cm were rarely observed during the soil survey with most soils 

exhibiting an effective soil depth of less than 30 cm.  

 

 
Figure 15: Verified Soil Map for the Plateau East North Site 



 

Loeriesfontein Wind and Solar Photovoltaic Energy Facilities  SiVEST Engineering Division 
Soil and Agricultural Assessment Report     
Revision No. 2.0 
February 2012  Page 20 of 36 

 

 

 
Figure 16: Graph showing the percentage area per soil form for the Plateau East North Site 

 

 
Figure 17: Verified Soil Depth Map 
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5.  AGRICULTURAL POTENTIAL ASSESSMENT 
 

 

In terms of this study, agricultural potential is described as an area’s suitability and capacity to 

sustainably accommodate an agricultural land use with this potential being benchmarked against crop 

production.  

 

5.1  Current Situation 

 

The farms which constitute the assessment area for this project are currently used as extensive 

grazing land for free range sheep production (Figure 29). After discussions with the various land 

owners the stocking rates are estimated at around 1 SSM (small stock unit) per 10 hectares. Water is 

the major limiting factor to local agricultural enterprises and PDA does not contain nor do they border 

a perennial river / freshwater impoundment which could be used as a source of irrigation water. The 

site does not currently accommodate any centre pivots, irrigation schemes or active agricultural fields. 

Seasonal pans tend to have the highest grazing potential due to the increased plant available water. 

Drinking water for the animals is sourced from the groundwater resources. 

 

 
Figure 18: A typical flock of sheep grazing on the Loeriesfontein Site 
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5.2  Verified Agricultural Potential 

 

Overall agricultural potential is based on assessing a number of inter-related factors including climate, 

topography, soil type, soil limitations and current land use. In this area climate is the overriding and 

foremost limiting factor to sustainable agricultural production. The combination of low rainfall and an 

extreme moisture deficit means that sustainable arable agriculture cannot take place without some 

form of irrigation. The site does not contain nor is it bounded by a reliable surface water irrigation 

resource and the use of groundwater for this purpose does not seem agriculturally and economically 

feasible. This is due to the high cost of borehole installation, the sheer volume of water required for 

irrigation purposes and the quality of the local groundwater.  

 

Shallow lithic and calcic soils (Mispah and Coega Form) cover approximately 97% of the total survey 

area. Virtually all the soils encountered had a layer that was limiting to plant growth and are very 

susceptible to erosion. Effective soil depth rarely exceeded 50 cm. A map indicating agricultural 

potential in terms of crop production for site is provided in Figure 19. The majority of the site has been 

classified as having low potential for crop production due to an arid climate and highly restrictive soil 

characteristics. The site is not classified in terms of registering a high agricultural potential and they 

are not a unique dry land agricultural resource. The PDA is considered to have a moderately low 

value when utilised as grazing land, its current use. 

 

 
Figure 19: Agricultural Potential Map for the PDA 
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6. AGRICULTURAL IMPACT ASSESSMENT 

 

 

From an agricultural perspective the loss of high value farm land and / or food security production, as 

a result of the proposed activities, is the primary concern of this assessment. In South Africa there is a 

scarcity of high potential agricultural land, with less than 14% of the total area being suitable for dry 

land crop production (Smith, 2006).  Consequently areas which can sustainably accommodate dry 

land production need to be protected from non-agricultural land uses. The desktop assessment, field 

verification and agricultural potential assessment (Sections 3, 4 and 5) has already shown that the 

study area is unsuitable for dry land crop production and is dominated by unimproved grazing land. In 

order to determine the significance of the impacts on agricultural resources an impact rating system 

was utilised.  

 

6.1 Determination of Significance of Impacts  
 

Significance is determined through a synthesis of impact characteristics which include the context and 

the intensity of an impact. Context refers to the geographical scale (i.e. site, local, national or global) 

whereas Intensity is defined by the severity of the impact (e.g. the magnitude of deviation from 

background or baseline conditions, the size of the area affected, the duration of the impact and the 

overall probability of occurrence). Significance is calculated as per the example shown in Table 4.  

 

Significance is an indication of the importance of the impact in terms of both physical extent and time 

scale, and therefore indicates the level of mitigation required. The total number of points scored for 

each impact indicates the level of significance of the impact.  

 

6.2 Impact Rating System Methodology  
 

Impact assessments must take account of the nature, scale and duration of effects on the 

environment whether such effects are positive (beneficial) or negative (detrimental).  

 

6.2.1 Rating System Used To Classify Impacts  

 

The rating system is applied to the potential impact on the receiving environment and includes an 

objective evaluation of the mitigation of the impact. Impacts have been consolidated into one rating. In 

assessing the significance of each issue, the following criteria (including an allocated point system) is 

used: 

 

NATURE 

Include a brief description of the impact of environmental parameter being assessed in the context of 

the project. This criterion includes a brief written statement of the environmental aspect being impacted 

upon by a particular action or activity. 

 GEOGRAPHICAL EXTENT 
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This is defined as the area over which the impact will be expressed. Typically, the severity and 

significance of an impact have different scales and as such bracketing ranges are often required. This 

is often useful during the detailed assessment of a project in terms of further defining the determined. 

1 Site The impact will only affect the site 

2 Local/district Will affect the local area or district 

3 Province/region Will affect the entire province or region 

4 International and National Will affect the entire country 

    

  

 

PROBABILITY 

This describes the chance of occurrence of an impact 

1 Unlikely 

The chance of the impact occurring is extremely low 

(Less than a 25% chance of occurrence).  

2 Possible 

The impact may occur (Between a 25% to 50% chance 

of occurrence). 

3 Probable 

The impact will likely occur (Between a 50% to 75% 

chance of occurrence). 

4 Definite 

Impact will certainly occur (Greater than a 75% chance 

of occurrence). 

      

REVERSIBILITY 

This describes the degree to which an impact on an environmental parameter can be successfully 

reversed upon completion of the proposed activity.  

1 Completely reversible 

The impact is reversible with implementation of minor 

mitigation measures 

2 Partly reversible 

The impact is partly reversible but more intense 

mitigation measures are required. 

3 Barely reversible 

The impact is unlikely to be reversed even with intense 

mitigation measures. 

4 Irreversible 

The impact is irreversible and no mitigation measures 

exist. 
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IRREPLACEABLE LOSS OF RESOURCES 

This describes the degree to which resources will be irreplaceably lost as a result of a proposed 

activity. 

1 No loss of resource. The impact will not result in the loss of any resources. 

2 Marginal loss of resource The impact will result in marginal loss of resources. 

3 Significant loss of resources The impact will result in significant loss of resources. 

4 Complete loss of resources The impact is result in a complete loss of all resources. 

 

 

DURATION 

This describes the duration of the impacts on the environmental parameter. Duration indicates the 

lifetime of the impact as a result of the proposed activity 

1 Short term 

The impact and its effects will either disappear with 

mitigation or will be mitigated through natural process in 

a span shorter than the construction phase (0 – 1 

years), or the impact and its effects will last for the 

period of a relatively short construction period and a 

limited recovery time after construction, thereafter it will 

be entirely negated (0 – 2 years). 

2 Medium term 

The impact and its effects will continue or last for some 

time after the construction phase but will be mitigated 

by direct human action or by natural processes 

thereafter (2 – 10 years). 

3 Long term 

The impact and its effects will continue or last for the 

entire operational life of the development, but will be 

mitigated by direct human action or by natural 

processes thereafter (10 – 50 years). 

4 Permanent 

The only class of impact that will be non-transitory. 

Mitigation either by man or natural process will not 

occur in such a way or such a time span that the impact 

can be considered transient (Indefinite).  
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CUMULATIVE EFFECT 

This describes the cumulative effect of the impacts on the environmental parameter. A cumulative 

effect/impact is an effect which in itself may not be significant but may become significant if added to 

other existing or potential impacts emanating from other similar or diverse activities as a result of the 

project activity in question. 

1 Negligible Cumulative Impact 

The impact would result in negligible to no cumulative 

effects 

2 Low Cumulative Impact 

The impact would result in insignificant cumulative 

effects 

3 Medium Cumulative impact The impact would result in minor cumulative effects 

4 High Cumulative Impact The impact would result in significant cumulative effects 

  

 

 

INTENSITY / MAGNITUDE 

 Describes the severity of an impact 

1 Low 

Impact affects the quality, use and integrity of the 

system/component in a way that is barely perceptible. 

2 Medium 

Impact alters the quality, use and integrity of the 

system/component but system/ component still 

continues to function in a moderately modified way and 

maintains general integrity (some impact on integrity). 

3 High 

Impact affects the continued viability of the 

system/component and the quality, use, integrity and 

functionality of the system or component is severely 

impaired and may temporarily cease. High costs of 

rehabilitation and remediation. 

4 Very high 

Impact affects the continued viability of the 

system/component and the quality, use, integrity and 

functionality of the system or component permanently 

ceases and is irreversibly impaired (system collapse). 

Rehabilitation and remediation often impossible. If 

possible rehabilitation and remediation often unfeasible 

due to extremely high costs of rehabilitation and 

remediation. 
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SIGNIFICANCE 

Significance is determined through a synthesis of impact characteristics. Significance is an indication 

of the importance of the impact in terms of both physical extent and time scale, and therefore indicates 

the level of mitigation required. This describes the significance of the impact on the environmental 

parameter. The calculation of the significance of an impact uses the following formula: 

 

(Extent + probability + reversibility + irreplaceability + duration + cumulative effect) x 

magnitude/intensity.  

The summation of the different criteria will produce a non weighted value. By multiplying this value with 

the magnitude/intensity, the resultant value acquires a weighted characteristic which can be measured 

and assigned a significance rating. 

 

 

 

 

Points Impact Significance Rating Description 

      

6 to 28 Negative Low impact  The anticipated impact will have negligible negative 

effects and will require little to no mitigation. 

6 to 28 Positive Low impact  The anticipated impact will have minor positive effects. 

29 to 

50 

Negative Medium impact  The anticipated impact will have moderate negative 

effects and will require moderate mitigation measures. 

29 to 

50 

Positive Medium impact  The anticipated impact will have moderate positive 

effects. 

51 to 

73 

Negative High impact  The anticipated impact will have significant effects and 

will require significant mitigation measures to achieve 

an acceptable level of impact. 

51 to 

73 

Positive High impact  The anticipated impact will have significant positive 

effects. 

74 to 

96 

Negative Very high impact  The anticipated impact will have highly significant 

effects and are unlikely to be able to be mitigated 

adequately.  These impacts could be considered "fatal 

flaws".  

74 to 

96 

Positive Very high impact  The anticipated impact will have highly significant 

positive effects.    
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6.2.2 Impact Summary 

Once rated, the impacts are summarised and a comparison made between pre- and post mitigation 

phases. The rating of environmental issues associated with different parameters prior to and post 

mitigation of a proposed activity will be averaged. A comparison is then made to determine the 

effectiveness of the proposed mitigation measures and identify critical issues related to the 

environmental parameters. 

 

5.3 Rating of Predicted Impacts: Loss of Agricultural Land / Production 

 

The proposed development’s primary impact on agricultural activities will involve the construction of 

the wind turbines, a PV field and associated infrastructure. The construction entails the clearing of 

vegetation around the footprint of the turbines, PV arrays and the crane hardstand, as well as creating 

service roads (Section 1.2).  

 

Normal grazing (the dominant agricultural activity) will be permitted around the turbines and within the 

PV field. All three farms, which constitute the study area, are dominated grazing land and this activity 

is considered non-sensitive when assessed within the context of the proposed development. 

Consequently, the impact of the proposed development on the study area’s agricultural potential will 

be extremely low, with the loss of agricultural land being attributed to the creation of the service roads 

and around the turbine and array foundations. We re-iterate that this loss is considered 

inconsequential within the context of this assessment. The construction of these facilities will only 

influence a portion of assessed area. The remaining land will continue to function as they did prior to 

the development.  
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Table 2:   Impact rating table for the contamination of local soil and land use resources 

IMPACT TABLE  

Environmental Parameter Soil and Land Use Resources 

Issue/Impact/Environmental 

Effect/Nature  

Loss of agricultural land and / or production as a result of the 

proposed activities 

     Extent Site: Impacts will be restricted to the site. 

     Probability Definite: A marginal loss of grazing land is definitely occur. 

     Reversibility Completely Reversible: The land can be returned to grazing after 

construction has been completed. 

     Irreplaceable loss of resources Marginal Loss: The construction of the turbines, solar field and 

associated infrastructure will result in a very marginal loss of 

agricultural land and production. 

     Duration Long Term: The impact and its effects will continue or last for the 

entire operational life of the development. The life span of the 

development is greater than 20 years. 

     Cumulative effect Negligible Cumulative Impact 

     Intensity/magnitude Low 

     Significance Rating The anticipated impact will have negligible negative effects and 

will require little to no mitigation. 

   

  Pre-mitigation impact rating Post mitigation impact rating 

Extent 1 1 

Probability 4 4 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -12 (low negative) -12 (low negative) 
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Mitigation measures  Due to the overarching site characteristics and the nature of the 

proposed development viable mitigation measures are limited 

and will most likely revolve around erosion control:  

 Clearing activities should be kept to a minimum (turbine. 

Road and PV site footprint). 

 In the unlikely event that heavy rains are expected activities 

should be put on hold to reduce the risk of erosion.  

 If additional earthworks are required, any steep or large 

embankments that are expected to be exposed during the 

‘rainy’ months should either be armoured with fascine like 

structures.  

If earth works are required then storm water control and wind 
screening should be undertaken to prevent soil loss from the site 

 

There are no centre pivots, irrigation schemes or active agricultural fields which will be influenced by 

the proposed development. Therefore, from an agricultural perspective, there are no problematic or 

fatal flaw areas for the site (Figure 20). 

 

 
Figure 20: No Go Area Map from an Agricultural Perspective 

 

 

 

 



 

Loeriesfontein Wind and Solar Photovoltaic Energy Facilities  SiVEST Engineering Division 
Soil and Agricultural Assessment Report     
Revision No. 2.0 
February 2012  Page 31 of 36 

7.  SUMMARY AND RECOMMENDATIONS 

 

 

Mainstream Renewable Power (MRP) requested a baseline assessment of the soil, land use and 

agricultural characteristics for the area affected by the proposed Loeriesfontein Wind and Solar 

Photovoltaic Energy Facility.  The primary objective of this assessment is to provide specialist soil and 

agricultural input into the overarching Environmental Impact Assessment (EIA) Report.  

 

MRP proposes to construct wind and solar facilities using a phased approach.  

 

Phase 1:  Construction of a 50 MW wind energy facility. 

 

Phase 2:  Construction of a 420 MW wind energy facility connecting to Eskom’s 400kV Helios 

Substation. 

 

Phase 3: Construction of a 100 MW PV Solar facility and associated infrastructure, which will 

cover 200 ha of the site.  

 

The proposed site is located on the farms Sous and Aan De Karree Doorn Pan and is approximately 

10 157 ha in size. The study area is dominated by unimproved unimproved veld which is 

predominantly utilized as grazing land for sheep.  

 

The study area has an arid Mediterranean type climate with winter rainfall regime i.e. most of the 

rainfall is confined to early autumn and winter. Mean Annual Precipitation (MAP) is approximately 179 

mm per year.  The combination of low rainfall and severe moisture deficient means that sustainable 

arable agriculture cannot take place on the farm without some form of irrigation. The study area is 

characterised by flat and gently sloping topography with an average gradient of less than 5%. The 

soils identified on the PDA are predominantly calcic and shallow with a low agricultural potential. 

Rocky and shallow calcic soils (Mispah and Coega Form) cover 97% of the surveyed area. Virtually all 

the soils encountered had a layer that was limiting to plant growth and the effective soil depth rarely 

extended below 50 cm. 

 

The site is not classified as high potential nor is it a unique dry land agricultural resource. The study 

area has been classified as having an extremely low potential for crop production due to an arid 

climate and highly restrictive soil characteristics but are considered to have a moderately low value as 

grazing land, its current use. 

 

Normal grazing (the dominant agricultural activity) will be permitted around the turbines and within the 

PV field. All three farms, which constitute the study area, are dominated grazing land and this activity 

is considered non-sensitive when assessed within the context of the proposed development. 

Consequently, the impact of the proposed development on the study area’s agricultural potential will 

be extremely low, with the loss of agricultural land being attributed to the creation of the service roads 

and around the turbine and array foundations. There are no centre pivots, irrigation schemes or active 

agricultural fields which will be influenced by the proposed development. Therefore, from an 

agricultural perspective, there are no problematic or fatal flaw areas for the site. All alternatives 

proposed for the project are feasible from an agricultural perspective.  
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9. APPENDIX A: SOIL PROPERTIES 

 

Auger 
Number 

Soil 
Form 

Soil 
Family 

Effective Depth 
(m) 

Pedological 
Depth (m) 

Limiting 
Layer X Y 

1 Ms 1200 0.20 0.20 Rock 19.502 -30.434 

2 Ms 1200 0.20 0.20 Rock 19.501 -30.439 

3 Ms 1200 0.10 0.10 Rock 19.501 -30.441 

4 Ms 1200 0.20 0.20 Rock 19.500 -30.443 

5 Ms 1200 0.20 0.20 Rock 19.503 -30.446 

6 Ms 1200 0.20 0.20 Rock 19.505 -30.449 

7 Ms 1200 0.20 0.20 Rock 19.503 -30.451 

8 Ms 1200 0.20 0.20 Rock 19.501 -30.453 

9 Ms 1200 0.20 0.20 Rock 19.499 -30.456 

10 Ms 1200 0.20 0.20 Rock 19.499 -30.458 

11 Ms 1200 0.20 0.20 Rock 19.498 -30.462 

12 Ms 1200 0.20 0.20 Rock 19.502 -30.464 

13 Ms 1200 0.10 0.10 Rock 19.505 -30.468 

14 Ms 1200 0.10 0.10 Rock 19.508 -30.470 

15 Ms 1200 0.10 0.10 Rock 19.510 -30.470 

16 Ms 1200 0.10 0.10 Rock 19.512 -30.472 

17 Ms 1200 0.10 0.10 Rock 19.516 -30.472 

18 Ms 1200 0.10 0.10 Rock 19.518 -30.473 

19 Ms 1200 0.10 0.10 Rock 19.523 -30.476 

20 Ms 1200 0.10 0.10 Rock 19.500 -30.468 

21 Ms 1200 0.10 0.10 Rock 19.499 -30.471 

22 Ms 1200 0.10 0.10 Rock 19.497 -30.471 

23 Ms 1200 0.10 0.10 Rock 19.490 -30.468 

24 Ms 1200 0.10 0.10 Rock 19.498 -30.450 

25 Co 2000 0.20 0.20 HPC 19.512 -30.433 

26 Co 2000 0.20 0.20 HPC 19.520 -30.435 

27 Ms 1200 0.20 0.20 Rock 19.525 -30.437 

28 Ms 1200 0.20 0.20 Rock 19.530 -30.438 

29 Ms 1200 0.10 0.10 Rock 19.536 -30.440 

30 Ms 1200 0.10 0.10 Rock 19.542 -30.441 

31 Ms 1200 0.10 0.10 Rock 19.547 -30.443 

32 Co 2000 0.20 0.20 HPC 19.551 -30.445 

33 Ms 1200 0.10 0.10 Rock 19.553 -30.451 

34 Ms 1200 0.10 0.10 Rock 19.556 -30.455 

35 Ms 1200 0.20 0.20 Rock 19.443 -30.456 

36 Pr 1110 0.40 0.40 HPC 19.430 -30.443 

37 Co 2000 0.10 0.10 HPC 19.427 -30.431 

38 Co 2000 0.20 0.20 HPC 19.430 -30.423 

39 Co 2000 0.20 0.20 HPC 19.432 -30.414 

40 Co 2000 0.10 0.10 HPC 19.433 -30.410 
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Auger 
Number 

Soil 
Form 

Soil 
Family 

Effective Depth 
(m) 

Pedological 
Depth (m) 

Limiting 
Layer X Y 

41 Ms 1200 0.10 0.10 Rock 19.435 -30.405 

42 Co 2000 0.20 0.20 HPC 19.579 -30.433 

43 Co 2000 0.20 0.20 HPC 19.578 -30.437 

44 Ms 1200 0.10 0.10 Rock 19.575 -30.444 

45 Ms 1200 0.10 0.10 Rock 19.579 -30.444 

46 Ms 1200 0.20 0.20 Rock 19.572 -30.444 

47 Pr 2110 0.90 0.90 HPC 19.573 -30.450 

48 Co 2000 0.20 0.20 HPC 19.572 -30.453 

49 Ms 1200 0.10 0.10 Rock 19.571 -30.454 

50 Ms 1200 0.10 0.10 Rock 19.570 -30.455 

51 Pr 2110 0.80 0.80 HPC 19.567 -30.456 

52 Pr 2110 0.70 0.70 HPC 19.578 -30.362 

53 Pr 2110 0.50 0.50 HPC 19.577 -30.367 

54 Ms 2100 0.30 0.30 Rock 19.575 -30.374 

55 Co 2000 0.20 0.20 HPC 19.573 -30.380 

56 Ms 1200 0.10 0.10 Rock 19.571 -30.389 

57 Pr 2110 0.50 0.50 HPC 19.569 -30.394 

58 Co 2000 0.20 0.20 HPC 19.566 -30.405 

59 Co 2000 0.20 0.20 HPC 19.568 -30.405 

60 Co 2000 0.10 0.10 HPC 19.562 -30.420 

61 Co 2000 0.10 0.10 HPC 19.581 -30.421 

62 Pr 2110 0.40 0.40 HPC 19.582 -30.416 

63 Ms 1200 0.10 0.10 Ms 19.583 -30.415 

64 Ms 1200 0.10 0.10 Rock 19.586 -30.412 

65 Pr 2110 0.50 0.50 HPC 19.587 -30.405 

66 Br 1000 0.50 0.50 HPC 19.590 -30.397 

67 Ms 1200 0.10 0.10 Rock 19.592 -30.389 

68 Ms 2200 0.10 0.10 Rock 19.595 -30.381 

69 Ms 2200 0.10 0.10 Rock 19.602 -30.384 

70 Ms 2200 0.20 0.20 Rock 19.613 -30.389 

71 Ms 1200 0.10 0.10 Rock 19.618 -30.385 

72 Ms 1200 0.10 0.10 Rock 19.620 -30.381 

73 Ms 1200 0.10 0.10 Rock 19.622 -30.378 

74 Ms 1200 0.10 0.10 Rock 19.614 -30.394 

75 Co 2000 0.20 0.20 HPC 19.613 -30.400 

76 Co 2000 0.20 0.20 HPC 19.611 -30.408 

77 Co 2000 0.20 0.20 HPC 19.611 -30.410 

78 Ms 1200 0.10 0.10 Rock 19.610 -30.413 

79 Ms 1200 0.10 0.10 Rock 19.609 -30.415 

80 Co 2000 0.20 0.20 HPC 19.607 -30.427 

81 Ms 1200 0.10 0.10 Rock 19.598 -30.439 

82 Ms 1200 0.10 0.10 Rock 19.596 -30.441 

83 Ms 1200 0.10 0.10 Rock 19.595 -30.447 
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Auger 
Number 

Soil 
Form 

Soil 
Family 

Effective Depth 
(m) 

Pedological 
Depth (m) 

Limiting 
Layer X Y 

84 Ms 1200 0.10 0.10 Rock 19.588 -30.455 

85 Ms 1200 0.10 0.10 Rock 19.587 -30.457 

86 Ms 1200 0.10 0.10 Rock 19.586 -30.459 

87 Ms 1200 0.10 0.10 Rock 19.557 -30.433 

88 Ms 1200 0.20 0.20 Rock 19.553 -30.432 

89 Ms 1200 0.20 0.20 Rock 19.545 -30.430 

90 Ms 1200 0.20 0.20 Rock 19.544 -30.430 

91 Ag 1110 0.40 0.40 Rock 19.540 -30.429 

92 Ms 1200 0.20 0.20 Rock 19.536 -30.428 

93 Ms 1200 0.10 0.10 Rock 19.531 -30.426 

94 Ms 1200 0.10 0.10 Rock 19.528 -30.425 

95 Ms 1200 0.20 0.20 Rock 19.525 -30.424 

96 Ms 1200 0.20 0.20 Rock 19.519 -30.423 

97 Ms 1200 0.10 0.10 Rock 19.516 -30.423 

98 Ms 1200 0.10 0.10 Rock 19.513 -30.422 

99 Ms 1200 0.20 0.20 Rock 19.512 -30.422 

100 Co 2000 0.10 0.10 HPC 19.507 -30.421 

101 Co 2000 0.10 0.10 HPC 19.506 -30.424 

102 Co 2000 0.10 0.10 HPC 19.505 -30.427 

103 Ms 1200 0.20 0.20 Rock 19.505 -30.429 

104 Ms 1200 0.20 0.20 Rock 19.503 -30.432 

105 Ms 1200 0.10 0.10 Rock 19.499 -30.432 

106 Ms 1200 0.10 0.10 Rock 19.495 -30.433 

107 Pr 1110 0.40 0.40 HPC 19.491 -30.433 

108 Co 2000 0.20 0.20 HPC 19.487 -30.433 

109 Co 2000 0.20 0.20 HPC 19.486 -30.434 

110 Co 2000 0.20 0.20 HPC 19.485 -30.434 

111 Co 2000 0.20 0.20 HPC 19.480 -30.434 

112 Ms 1200 0.10 0.10 Rock 19.476 -30.433 

113 Ms 1200 0.10 0.10 Rock 19.473 -30.431 

114 Pr 1110 0.60 0.60 HPC 19.468 -30.432 

115 Ms 1200 0.10 0.10 Rock 19.467 -30.430 

116 Co 2000 0.20 0.20 HPC 19.464 -30.426 

117 Co 2000 0.10 0.10 HPC 19.463 -30.424 

118 Ms 1200 0.20 0.20 Rock 19.462 -30.421 

119 Ms 1200 0.10 0.10 Rock 19.479 -30.431 

120 Co 2000 0.20 0.20 HPC 19.482 -30.431 

121 Co 2000 0.20 0.20 HPC 19.485 -30.431 

122 Ms 1200 0.10 0.10 Rock 19.491 -30.432 

123 Ms 1200 0.10 0.10 Rock 19.495 -30.432 

124 Ms 1200 0.20 0.20 Rock 19.498 -30.432 
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Dear Mr Taylor 
 
 

 

In response to your request to evaluate the proposed power line and infrastructural location 
alternatives, please find attached a brief summary as well as a comparative analysis.

 

1. PROPOSED ALTERNATIVES: SUMMARY 

 
Due to the findings of the 1:100 flood line assessment and the need to split the Environmental 
Authorisation into two separate applications a substantive amendment has been proposed.  
This amendment includes the introduction of a new power line routing alternative as well as a 
location alternative for the supporting wind farm infrastructure. This infrastructure includes 
substation, substation yard, O & M building and temporary construction compound.    
 
 
The proposed location alternatives do not influence the recommendations of the EIA Phase Soil 
and Agricultural Report. Furthermore, the implementation of either locational alternative does 
not change the significance of the potential impacts on agricultural and soil resources. This is 
due to the uniformity and low agricultural potential of the receiving environment. There are no 
centre pivots, irrigation schemes or active agricultural fields which will be influenced by the 
either of power line routings or alternative infrastructure locations.  As such, from an agricultural 
perspective, there are still no problematic or fatal flaw areas for any of the proposed options / 
alternatives. 
 

 

 
As part of the amendment, a comparison analysis was undertaken in order to evaluate these 
locations as alternatives to each other.  
 
Key 

Preferred The alternative will result in a low impact / reduce the impact 

Not Preferred The alternative will result in a high impact / increase the impact 

Favourable The impact will be relatively insignificant 

No Preference Both alternatives will result in similar impacts 

SiVEST Environmental Division 
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By Email: SHAUNT@SIVEST.CO.ZA 
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Alternative Preference Reasons 

WIND FARM INFRASTRUCTURE LOCATION 

Alternative 1 No Preference From an agricultural perspective either 

alternative is acceptable due to the 

project area’s uniformity, current use 

and it’s inherently low agricultural 

potential. 

Alternative 2 No Preference From an agricultural perspective either 

alternative is acceptable due to the 

project area’s uniformity, current use 

and it’s inherently low agricultural 

potential. 

POWER LINE ROUTE  

Alternative 1 No Preference From an agricultural perspective either 

alternative is acceptable due to the 

project area’s uniformity, current use 

and it’s inherently low agricultural 

potential. 

Alternative 2 No Preference From an agricultural perspective either 

alternative is acceptable due to the 

project area’s uniformity, current use 

and it’s inherently low agricultural 

potential. 

 
 

Should you have any queries please do not hesitate to contact the undersigned at telephone              
033 3471600. 

 
 
Yours faithfully  

 

 

 

Mr. Kurt Barichievy (Pr. Sci. Nat.) 

SiVEST Civil Engineering Division 

KurtB@sivest.co.za 
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Appendix C 

Visual Assessment of the Proposed Amendment to the 
Power Line Alignment and Substation Site for the 
Proposed Loeriesfontein 2 Wind Farm 
 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd (hereafter referred to as 

Mainstream) obtained an Environmental Authorisation (EA) for the construction of a Wind Farm on 

Portion 1 and 2 Aan de Karree Doorn Pan No. 213 and on the remainder of the Farm Sous No. 226 

near Loerisfontein, in the Northern Cape Province (DEA Reference 12/12/20/2321/3) on 29 October 

2012. 

 

During the process of finalising the design and layout of the proposed wind farm it was discovered that 

the approved substation, substation yard, operational and maintenance building and temporary 

construction compound (hereafter referred to as ‘the associated infrastructure’) as approved, were 

located within the 1:100 year flood line area. As such, Mainstream are applying for a substantive 

amendment in order to relocate the associated infrastructure to an area on the farm outside the 1:100 

year flood line.  

 

The substantive amendment will also include the splitting of the output capacity of the original wind 

farm from 280MW into two separate wind farm sites each with a capacity of 140MW. The one wind 

farm site will be situated on the remainder of the Farm Sous No. 226. This wind farm will be called 

South Africa Mainstream Renewable Power Khobab (Pty) Ltd 140MW Wind Farm. The other wind 

farm will be situated on Portion 1 and 2 of the Farm Aan de Karree Doorn Pan No. 213. This wind farm 

will be called South Africa Mainstream Renewable Power Loeriesfontein 2 (Pty) Ltd 140MW Wind 

Farm. 

 

Two (2) alternatives are being assessed for the proposed power line and associated infrastructure as 

part of the substantive amendment. These are indicated in Figure 1 below. 

 



 

 

 

Figure 1: Proposed power line and associated infrastructure alternatives 

 

In order to address any additional visual impacts that may result from the proposed changes this 

Appendix has been prepared. In addition, the proposed alternatives for the associated infrastructure 

and power line alignments have been comparatively assessed in order to determine the preferred 

alternatives from a visual perspective. The alternatives are rated as being either preferred (the 

alternative will result in a low visual impact / reduce the visual impact), not-preferred (the alternative 

will result in relatively high visual impact / increase the visual impact) and favourable (the visual impact 

will be relatively insignificant). The comparative assessment is provided in Table 1 below. 

 

Key 

Preferred The alternative will result in a low impact / reduce the impact 

Not Preferred The alternative will result in a high impact / increase the impact 

Favourable The impact will be relatively insignificant 

No Preference Both alternatives will result in similar impacts 

 

Table 1: Comparative Assessment of Alternatives 

Alternative Preference Reasons 

ASSOCIATED INFRASTRUCTURE 

Alternative 1 Favourable No preference, although located in close 

proximity (approximately 600m) and within 

the primary orientation of the old 

farmhouse on Portion 2 of the Farm Aan 

de Karree Doorn Pan No. 213, the 



 

 

Alternative Preference Reasons 

presence of the wind turbines within this 

area would supersede the impact of the 

proposed associated infrastructure. 

Alternative 2 Favourable No preference, although located closer to 

the old farmhouse on Portion 2 of the 

Farm Aan de Karree Doorn Pan No. 213, 

the infrastructure is not located within the 

primary orientation of any receptors that 

are within close proximity. 

POWER LINE ROUTE 

Alternative 1 Favourable No preference, although located in close 

proximity (approximately 600m) and within 

the primary orientation of the old 

farmhouse on Portion 2 of the Farm Aan 

de Karree Doorn Pan No. 213, the 

presence of the wind turbines within this 

area would supersede the impact of the 

proposed power line. 

Alternative 2 Favourable No preference, not within the primary 

orientation of any receptors that are within 

a short distance from the power line 

alternative. Alignment follows the 

Granaatboskolk road, however this road is 

mainly used by trucks and to provide 

access for local farmers. 

 

The proposed alternatives that are being assessed for the proposed power line and associated 

infrastructure as part of the substantive amendment in relation to the visual receptors located in close 

proximity are indicated in Figure 2 below. 

 



 

 

 

Figure 2: Proposed power line and associated infrastructure alternatives in relation to visual 

receptors located in close proximity 

 

The proposed amendment to the power line alignment and substation site would not result in any 

material changes to those noted in the Visual Impact Assessment (VIA) report (dated 22 February 

2012). However, in terms of the impact on views from the receptor locations identified during the 

fieldwork, the following should be noted: 

 

 The new proposed alignment for the power line and location of the associated infrastructure 

(alternative 1) would result in less visual impact on the main dwelling on Portion 1 of the Farm 

Aan de Karree Doorn Pan Farm No. 213 than the alternatives granted EA. This is because the 

proposed power line and associated infrastructure would no longer be located in very close 

proximity and within the primary orientation of this dwelling. 

 The new proposed alignment for the power line and location of the associated infrastructure 

(alternative 1) would result in more visual impact on the old farmhouse on Portion 2 of the 

Farm Aan de Karree Doorn Pan Farm No. 213 than the alternatives previously granted EA. 

This is because the proposed power line and associated infrastructure would be within the 

primary orientation of this dwelling. However, the presence of the wind turbines already 

approved within this area would supersede the impact of the proposed power line and 

associated infrastructure. 

 Both alternative 1 and 2 for the proposed power line and associated infrastructure would be 

visually preferred to the previous alternatives that were granted EA. This is because the new 

proposed alternative 1 for the power line and associated infrastructure would exert less visual 



 

 

impact on the main farmhouse on Portion 1 of the Farm Aan de Karree Doorn Pan Farm No. 

213. In addition, alternative 2 is not located within the primary orientation of any receptors. 
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GLOSSARY OF TERMS 
 
Abbreviations  
 

CPV/PV Concentrating Photovoltaic / Photovoltaic 

DEIR Draft Environmental Impact Report 

DTM Digital terrain model 

EIA Environmental Impact Assessment 

ENPAT Environmental Potential Atlas 

GIS Geographic Information System 

I&AP Interested and/or Affected Party 

SANBI South African National Biodiversity Institute 

VAC Visual Absorption Capacity 

VIA Visual Impact Assessment 

  



      

Definitions 
 

Anthropogenic feature: An unnatural feature result from human activity. 

 

Cultural landscape:  A representation of the combined worlds of nature and of man illustrative of 

the evolution of human society and settlement over time, under the influence of the physical 

constraints and/or opportunities presented by their natural environment and of successive social, 

economic and cultural forces, both external and internal (World Heritage Committee, 1992). 

 

Sense of place: The unique quality or character of a place, whether natural, rural or urban. It 

relates to uniqueness, distinctiveness or strong identity. 

 
Sensitive visual receptors: An individual, group or community that is subject to the visual 

influence of the proposed development and is adversely impacted by it. They will typically include 

locations of human habitation and tourism activities. 
 

Viewpoint: A point in the landscape from where a particular project or feature can be viewed. 

 

Viewshed: The outer boundary defining a visual envelope, usually along crests and ridgelines. 

 

Visual absorption capacity: The ability of an area to visually absorb development without 

noticeable intrusion or change to the visual character of the area as a result of screening 

topography, vegetation or structures in the landscape. 

 

Visual envelope: A geographic area, usually defined by topography, within which a particular 

project or other feature would generally be visible. 

 

Visual exposure: The relative visibility of a project or feature in the landscape. 

 

Visual impact: The effect of an aspect of the proposed development on a specified component 

of the visual, aesthetic or scenic environment within a defined time and space. 

 
Visual receptors: An individual, group or community that is subject to the visual influence of the 

proposed development but is not necessarily adversely impacted by it. They will typically include 

commercial activities and motorists travelling along routes that are not regarded as scenic. 
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MAINSTREAM RENEWABLE POWER  
  

PROPOSED CONSTRUCTION OF A WIND FARM AND 
PHOTOVOLTAIC (PV) PLANT NEAR LOERIESFONTEIN, 

NORTHERN CAPE PROVINCE OF SOUTH AFRICA 
 

VISUAL IMPACT ASSESSMENT – IMPACT PHASE 
 
 

1 INTRODUCTOION 

 
SiVEST have been appointed by Mainstream Renewable Power to undertake an EIA study for 

the proposed development of a wind farm and photovoltaic (PV) plant near Loeriesfontein, 

Northern Cape Province. As part of the EIA studies being conducted for the proposed 

development, the need to undertake a visual impact assessment was identified. During the 

Scoping Phase of the EIA, a desktop assessment of the visual environment within the study area 

was undertaken in order to characterise the area and broadly identify all the potential visual 

impacts and issues relating to the proposed development. This visual assessment undertaken 

during the EIA phase focuses on the potential sensitive receptor locations, and provides both a 

day-time and night-time assessment of the magnitude and significance of the visual impacts 

associated with the proposed wind farm and solar energy facility. The main deliverable of this 

study is the generation of maps indicating visual receptors within the various distance bands and 

visualisation imagery, as well as this report indicating the findings of the study. 

 

2 PROJECT DESCRIPTION 

2.1 Wind Farm 

 

 Turbines 2.1.1

The size of the wind turbines will depend amongst others on the developable area wind resource 

and available technology when the wind farm is constructed, and the total generation capacity 

that can be produced as a result. The wind turbines will therefore have a hub height of between 

80 to 120m and a rotor diameter of 87 to 120m (Figure 1). The blade rotation direction will 

depend on wind measurement information received later in the process. The rotation will range 

from 6 to 20 rpm. The foundation of each wind turbine will be approximately 20m x 20m. The 
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footprint for each wind turbine will therefore be approximately 400m². A hard standing area of 

approximately 2 400m2 for crane usage will accompany each wind turbine. Hence, the total 

footprint for each wind turbine and the associated hard standing area will be 2 800m². The 

foundation will be up to 2.5m deep. As already mentioned, it is anticipated at this stage that 180 

wind turbines will be constructed. The total area for all the wind turbines for the Loeriesfontein 

study site will therefore be approximately 54.68 hectares (including the hard standing areas). The 

electrical generation capacity for each turbine will range from 1 – 3MW depending on the final 

wind turbine selected for the proposed development. The total generation capacity for the 

Loeriesfontein study site is envisaged to be a maximum of 470MW as stated earlier.  

 

 
Figure 1: Typical Components of a wind turbine. 
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 Electrical Connections 2.1.2

The wind turbines will be connected to each other and to the substation using buried (up to a 1m 

depth) medium voltage cables (Figure 2) except where a technical assessment of the proposed 

design suggests that overhead lines are appropriate such as over rivers and gullies. Where 

overhead power lines are to be constructed, monopole tower structures will be used. The 

dimensions of the monopole structures will depend on grid safety requirements and the grid 

operator. No servitudes will be associated with the wind farm infrastructure although servitudes 

for Eskom infrastructure may be required on site. As previously mentioned, the electrical 

connection to the grid will be dependent on the total generation capacity and the actual available 

connection as determined by Eskom. The power lines could therefore have a voltage of 66kV to 

132kV. 

 

 
Figure 2: Conceptual wind farm electricity generation process showing electrical connections 

 

 Substations 2.1.3

A new substation (approx. 90 x 120m) and associated transformers will be developed which will 

supply the generated electricity to the Eskom grid. The transformers’ operating voltage may range 

from 22 to 132kV. The footprint of the substation site will be approximately 10 800m². The 
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Substation will be built preferably close to existing transmission line(s). The connection from the 

substation to the Eskom grid line will be an overhead line and pole. This will be dependent on the 

location of the substation relative to the existing line(s). Eskom grid line and access servitudes 

will be required, the sizes of which depend on the voltage connection.  

 

 Roads 2.1.4

The access roads are proposed to be 6-10m wide.  The roads will be gravel roads from the site 

on to the public road. An internal road network to the turbines and other infrastructure will include; 

� Turning circles for large trucks. 

� Passing points and culverts over gullies and rivers if required 

� Existing roads will be upgraded. 

 

 Temporary construction area 2.1.5

A maximum 10 000m2 temporary lay down area will be constructed for the proposed 

development. Components that will comprise the temporary lay down area include an access 

route and a contractor’s site office area of up to 5 000m². 

 

 Other Infrastructure 2.1.6

Other infrastructure includes the following: 

� Administration and warehouse buildings: A single storey building with a maximum area of 

up to 5 000 m² with a warehouse/workshop space and access, office, telecoms space, 

security and ablution facilities are to be developed. The buildings will most likely be 

situated preferably close to the substation.  Security will be required. 

� Borrow pits (if required). 

� Fencing (if required). 

� Panel Maintenance - The panels will require cleaning and dust will accumulate on them 

affecting their productivity. Cleaning will take place once every quarter (providing job 

creation). Municipal water will be utilised for this exercise. 
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2.2 Solar Plant 

 

 Photovoltaic Cells 2.2.1

The panel arrays are approximately 15m x 4m in area. These are mounted into metal frames 

which are usually aluminium. Concrete or screw pile foundations are used to support the panel 

arrays. The arrays are either fixed on a tracking system or tilted at a fixed angle equivalent to the 

latitude at which the site is located in order to capture the most sun (Figure 3). Arrays usually 

reach up to between 5m and 10m above ground level. 

 

 
Figure 3: Illustration of how a CPV panel operates 

 

 Electrical Connections 2.2.2

The PV arrays are typically connected to each other in strings and the strings connected to DC to 

AC inverters (Figure 4). The DC to AC inverters may be mounted on the back of the panels 

support substructures / frames or alternatively in a central inverter station. The strings are 

connected to the inverters by low voltage DC cables. Power from the inverters is collected in 

medium voltage transformers through AC cables. Cables may be buried or pole mounted 

depending on voltage level and site conditions. 
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The medium voltage transformers can be compact transformers distributed throughout the solar 

field or alternatively located in a central sub-station. It is likely to be a central substation in this 

instance. 

 

 
Figure 4: CPV/PV process 

 

 Substations 2.2.3

A new substation (approx. 90 x 120m) and associated transformers will be developed which will 

supply the generated electricity to the Eskom grid. The transformers’ operating voltage may range 

from 22 to 132kV. The footprint of the substation site will be approximately 10 800m². The 

Substation will be built preferably close to existing transmission line(s). The connection from the 

substation to the Eskom grid line will be an overhead line and pole. This will be dependent on the 

location of the substation relative to the existing line(s). Eskom grid line and access servitudes 

will be required, the sizes of which depend on the voltage connection.  
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 Roads 2.2.4

The access roads are proposed to be 6-10m wide.  The roads will be gravel roads from the site 

on to the public road. An internal road network to the turbines and other infrastructure will include; 

� Turning circles for large trucks. 

� Passing points and culverts over gullies and rivers if required 

� Existing roads will be upgraded. 

 

 Temporary construction area 2.2.5

A maximum 10 000m2 temporary lay down area will be constructed for the proposed 

development. Components that will comprise the temporary lay down area include an access 

route and a contractor’s site office area of up to 5 000m². 

 

 Other infrastructure 2.2.6

Other infrastructure includes the following: 

� Administration and warehouse buildings: A single storey building with a maximum area of 

up to 5 000 m² with a warehouse/workshop space and access, office, telecoms space, 

security and ablution facilities are to be developed. The buildings will most likely be 

situated preferably close to the substation.  Security will be required. 

� Borrow pits (if required). 

� Fencing (if required). 

� Panel Maintenance - The panels will require cleaning and dust will accumulate on them 

affecting their productivity. Cleaning will take place once every quarter (providing job 

creation). Municipal water will be utilised for this exercise. 

 

2.3 Site location 

 

The proposed site is located on the farms Sous and Kareedoorn Pan Farm approximately 49km 

north of Loeriesfontein, a small town in the Northern Cape of South Africa. The town of 

Loeriesfontein is within a basin surrounded by mountains. It is accessed from the N7 highway 

(north out of Cape Town), turning off on the R27 at Van Rhynsdorp to Nieuwoudtville, then 

following the R357 to Loeriesfontein (a further 65km north). The Granaatboskolk Road provides 

access to the site from the R357. The site location is indicated in the map below. 
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Figure 5: Location of the site within the regional context 
 

3 STUDY APPROACH 

3.1 Assessment Methodology 

 

 Field work and photographic review 3.1.1

On the 8th and 9th of November 2011 the proposed site was visited in order to; 

� verify the landscape characteristics identified during the scoping phase visual study; 

� capture photos to be used to visually model the wind farm and solar plant;  

� verify the sensitivity of visual receptors previously identified during the scoping phase; 

and 

� identify any additional visually sensitive receptors within the study area. 
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 Physical landscape characteristics 3.1.2

Site visits and digital information from spatial databases such as ENPAT and SANBI were 

sourced to provide baseline information on the topography, vegetation and land use in the study 

area. These physical landscape characteristics are important factors which influence the visual 

character, the visual absorption capacity and visual sensitivity of the study area.  

 

 Identification of sensitive receptors 3.1.3

During the field investigation potentially sensitive visual receptor locations and routes within the 

study area, such as residences, were identified and assessed as they may be potentially 

sensitive to the visual impacts associated with the proposed development. 

 

 Impact Assessment 3.1.4

A rating matrix was used to objectively evaluate the significance of the visual impacts associated 

with the proposed development, both before and after implementing mitigation measures. 

Mitigation measures were identified (where possible) in an attempt to minimise the visual impact 

of the proposed development. The rating matrix made use of a number of different factors 

including geographical extent, probability, reversibility, irreplaceable loss of resources, duration, 

cumulative effect and intensity in order to assign a level of significance to the different categories 

of visual impact during the various phases of the project (e.g. planning, construction, operation 

and decommissioning). A separate rating matrix was used to assess the visual impact of the 

proposed solar energy facility on sensitive receptor locations. This matrix is based on the 

distance of a receptor from the proposed development, primary orientation of a receptor and 

presence of screening factors. The site was also assessed in order to determine sensitive areas 

on the site where the development should potentially not occur.  

 

 Visualisation modelling 3.1.5

Visual simulations were produced from specific viewpoints in order to support the findings of the 

visual assessment. The wind turbines and CPV/PV panels were modelled at the correct scale and 

superimposed onto the landscape photographs which were taken during the site visit. These were 

used to accurately demonstrate the visibility of the wind and solar facility from various sensitive 

locations and to assist with the visual impact assessment. 
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 Consultation with I&APs 3.1.6

Continuous consultation with Interested and Affected Parties (I&APs) undertaken during the 

public participation process will be used to help establish how the proposed wind and solar 

energy facility will be perceived by the various receptor locations and the degree to which the 

impact will be regarded as negative. In addition, a visual impact questionnaire will be distributed 

to all dwellings situated within a 10km radius of the proposed site, during the review period of the 

Draft Environmental Impact Report (DEIR). The purpose of the questionnaire is to assist with 

rating the visual impact that will be experienced at each receptor location, as visual impacts are 

subjective and involve value judgements on behalf of the viewer. The report will be updated to 

include any feedback received during the DEIR review period –both from the questionnaire and 

through the public participation process. 

 

3.2 Assumptions and Limitations 

For the purpose of this visual study, the study area is assumed to encompass a zone of 10km 

from the buildable area. This area was assigned, as distance is a critical factor when assessing 

visual impacts. While the impact of the solar field is likely to be insignificant beyond a distance of 

5km, the wind turbines are very large structures by their nature and could impact on receptors 

located within 10km from the wind farm, particularly in areas of very flat terrain. 

 

Due to the varying scales and sources of information as well as the fact that only 20m contours 

were available to establish the Digital Terrain Model (DTM); maps and visual models may have 

minor inaccuracies.  

 

No viewsheds were generated during this visual study as detailed digital data was not available 

and the topography within the study area is relatively flat. Generating viewsheds from coarse-

grained DTMs would only take the large scale topographical variations into account and not minor 

topographical features, vegetative screening, or man-made structures which are important factors 

influencing the severity of visual impacts in this context. 

 

A matrix has been developed to assist in the assessment of the potential visual impact at each 

receptor location. The limitations of quantitatively assessing a largely subjective or qualitative 

type of impact should be noted. The matrix is relatively simplistic in considering three main 

parameters relating to visual impact, but provides a reasonably accurate indicative assessment of 

the degree of visual impact likely to be exerted on each receptor location by the proposed wind 

farm. The results of the matrix should be viewed in conjunction with the visualisation modelling to 

gain a full understanding of the likely visual impacts associated with the development.  
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The assessment of receptor-based impacts has been based on the turbine layout and PV field 

provided by the proponent. It is recognised however that this layout is a preliminary one, and is 

subject to changes based on a number of potential factors, including the findings of the EIA 

studies. The turbine locations may thus move, which may result in greater or lesser visual 

impacts on receptor locations.  

 

Visualisation modelling has been undertaken for the proposed wind farm and PV plant. It should 

be noted that due to budget limitations, visualisation modelling from all potential receptor 

locations has not been undertaken. A reflective range of receptor locations were selected for 

modelling to provide an indication of the possible likely impacts from different locations within the 

study area. It should be noted that this modelling is specific to the individual receptor location, 

and that even receptors in close proximity to one another may be affected in different ways by the 

proposed wind farm.  

 

Feedback received during the scoping phase public participation process has been incorporated 

into this report and any additional feedback relevant to the visual environment received during the 

EIR-phase public comment period will be incorporated into further drafts of this report. 

 

It should be noted that the ‘experiencing’ of visual impacts is subjective and largely based on the 

perception of the viewer or receptor. The presence of a receptor in an area potentially affected by 

the proposed development does not thus necessarily mean that a visual impact will be 

experienced. 

 

 

4 VISUALCHARACTERISTICS OF THE STUDY AREA 

4.1 Physical Landscape Characteristics 

As part of the visual characterisation, the physical landscape characteristics are described in 

terms the prevailing topography, vegetation cover and land use in the study area. 

 

 Topography 4.1.1

The topography in the immediate vicinity of the site proposed for the wind farm and PV plant is 

characterised by a flat to gently undulating landscape (typical of much of the Karoo). In the wider 

area, the Klein and Groot Rooiberg and Leeuberg koppies form an area of localised hilly 

topography to the south and south-west of the site. Immediately north of the site the presence of 

a number of large pans signals that the topography is very flat and thus very poorly drained 

(Figure 6).  
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Figure 6: Topography within the study area 
 

Visual Implications: 

The flat terrain that occurs over most of the site results in generally wide-ranging vistas 

throughout the study area, and the horizon is usually visible across an entire 360oarc of the 

viewer. The only exception to this flat topography is the range of hills located to the south and 

south-west of the site, which will constrain the viewshed. Bearing in mind that the wind turbines 

are very large structures (over 120m in height when the rotor blades are taken into account), 

these could be visible from a very wide radius around the site, except from areas to the south and 

south-west of the site where hills will shield the proposed development. Thus there would be very 

little shielding to lessen the impact of the wind turbines and PV arrays from any locally-occurring 

receptor locations.  

 

 Vegetation 4.1.2

The site is covered by natural short Bushmanland Basin Shrubland. Due to the aridity of the area 

the vegetation consists of low shrubs around 30-40 cm in height, distributed uniformly across the 

landscape, except in areas of disturbance where patches of bare earth occur. In certain areas, 



MAINSTREAM RENEWABLE POWER      prepared by: SiVEST   
Loeriesfontein Wind Farm and PV Plant – VIA Report – Impact Phase 

Revision No. 0.1 

9 March 2012         Page 13 

 

 
\\JNBFILE\Projects\10000\10777 Mainstream Wind Farms\Reports\EIA Phase\Specialist Studies\Loeriesfontein\Visual\Loeries VIA rev1 09 Mar 2012 AG.docx  

      

man has had an impact on the natural vegetation, especially around farmsteads, where over 

many years tall exotic trees and other typical garden vegetation have been established. 

 

Visual Implications: 

The natural short vegetation cover will offer no visual screening. Tall exotic trees may effectively 

screen the proposed development from farmhouses, where these trees occur in close proximity to 

the farmhouse and are located directly in the way of views to the site (Figure 7). 

 

 
Figure 7: View toward the proposed site from a farm house (Van der 
Westhuizen) in Klein Rooiberg. Exotic trees will bl ock out views of the 
development site from the front porch. 
 

 Land Use 4.1.3

The land use in the wider study area is classified natural or undeveloped as sheep farming 

dominates the area and the sheep graze on natural vegetation (Figure 8). Activities related to 

gypsum mining occur along the railway which makes up a part of the site. The nature of the arid 

climate entails that stocking densities for the sheep are low which has resulted in the properties 

being relatively large across the area. Therefore the area is very sparsely populated, and thus 

little human-related infrastructure exists. Some infrastructure exists in the vicinity of the site in the 

form of gravel access roads, a railway that runs along a part of the eastern boundary of the site 

(the railway linking Sishen with Saldanha Bay), and associated railway works warehousing and 

offices. An electricity transmission substation (Helios Substation) exists to the south of the site, as 
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well as power lines that run to and from this. A very tall microwave tower (communication tower) 

is also located on the site of the proposed wind farm and PV plant.  

 

 
Figure 8: Map showing land use within the study are a 
 

Except for two farmhouses the site of the proposed development is mostly vacant. The 

surrounding area is largely uninhabited and the closest built up area is the small town of 

Loeriesfontein approximately 60km to the south of the site.  

 

Visual Implications 

The generally lack of human habitation and associated human infrastructure, has an obvious 

impact on the sense of place and thus giving the area a largely natural, rural feel.  
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4.2 Visual Character 

 

The above physical landscape characteristics as well as the presence of built infrastructure 

influences the visual character of the study area. Visual character is defined based on the level of 

transformation from a completely natural setting (little evidence of human transformation), with 

varying degrees of transformation engendering different visual characteristics. 

 

Most of the study area is considered to have a natural (almost vacant) visual character as natural 

shrub land prevails throughout the site and there is minimal human habitation and associated 

infrastructural footprint (Figure 9 and Figure 10). In addition the predominant land use (sheep 

farming) has not transformed the natural landscape and the area has thus largely retained its 

rural natural character. As mentioned above, built infrastructure within the proposed site is limited 

to isolated farmhouses, gravel farm roads, the railway line, some electrical infrastructure, farm 

boundary fences and a microwave (telecommunications) tower. 

 

 
Figure 9: Typical natural visual character in the s tudy area 
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Figure 10: Photomontage showing the study area from  an area of high lying ground just 
east of the railway line 
 

The greater area surrounding the proposed development site is an important component when 

assessing visual character. The area can be considered to be typical of a Karoo or “platteland” 

landscape that would characteristically be encountered across the high-lying dry western and 

central interior of South Africa. Much of South Africa’s dry Karoo interior consists of wide open, 

uninhabited spaces sparsely punctuated by widely scattered farmsteads and small towns. 

Traditionally the Karoo has been seen by many as a dull, lifeless part of the country that was to 

be crossed as quickly as possible on route between the major inland centres and the Cape coast, 

or between the Cape and Namibia. However, in the last couple of decades this has been 

changing, with the launching of tourism routes within the Karoo, and the promotion of tourism in 

this little visited, but large part of South Africa. In a context of increasing urbanisation in South 

Africa’s major centres, the Karoo is being marketed as an undisturbed getaway, especially as a 

stop on a longer journey from the northern parts of South Africa to the Western and Eastern Cape 

coasts. Examples of this may be found in the relatively recently published “Getaway Guide to 

Karoo, Namaqualand and Kalahari” (Moseley and Naude-Moseley, 2008). The exposure of the 

Karoo in the national press during 2011, as part of the debate around the potential for fracking 

(hydraulic fracturing) mining activities, has brought the natural resources, land use and lifestyle of 

the Karoo into sharp focus. Many potential objectors stress the need to preserve the environment 

of the Karoo, as well as preserve the ‘Karoo Way of Life’, i.e. the stock farming practices which 

are highly dependent on the use of abstracted ground water (e.g. refer to the Treasure Karoo 

Action Group website http://treasurethekaroo.co.za/).  

 

Typical Karoo landscape can be considered a valuable ‘cultural landscape’ in the South African 

context. Although the cultural landscape concept is relatively new, it is becoming an increasingly 

important concept in terms of the preservation and management of rural and urban settings 

across the world (Breedlove, 2002).  

 

Cultural Landscapes can fall into three categories (according to the Committee's Operational 

Guidelines): 
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i) "a landscape designed and created intentionally by man"; 

ii) an "organically evolved landscape" which may be a "relict (or fossil) landscape" or a 

"continuing landscape"; 

iii) an "associative cultural landscape" which may be valued because of the "religious, 

artistic or cultural associations of the natural element" 

 

The typical Karoo landscape consisting of wide open plains, and isolated relief, interspersed with 

isolated farmsteads, windmills and stock holding pens, is an important part of the cultural matrix 

of the South African environment. The Karoo farmstead is an important representation of how the 

harsh arid nature of the environment in this part of the country has shaped the predominant land 

use and economic activity practiced in the area, as well as the patterns of human habitation and 

interaction. The presence of small Karoo towns, such as Loeriesfontein, engulfed by an otherwise 

rural environment, form an integral part of the wider Karoo landscape. As such, the Karoo 

landscape as it exists today has value as a cultural landscape in the South African context. In the 

context of the types of cultural landscape listed above, the Karoo cultural landscape would fall 

into the second category, that of an organically evolved, “continuing” landscape. 

 

The study area, as visible to the viewer, represents a typical Karoo cultural landscape. This is 

important in the context of potential visual impacts associated with the proposed development of 

a wind farm and PV plant as introducing this type of development could be considered to be a 

degrading factor in the context of the natural Karoo character of the study area, as discussed 

further below. 

 

 Visual Absorption Capacity 4.2.1

The visual absorption capacity (VAC) of an area / landscape refers to the ability of the area / 

landscape to absorb the development without any noticeable intrusion or change to the visual 

character of the area. It is measured on a scale from high (an area which has a high capacity to 

absorb the development) to low (an area in which a development would be highly visible). It is a 

function of topography, land use and land cover, with urban areas having a high VAC and natural 

areas having a low VAC. 

 

As discussed above, the study area has a natural largely uninhabited visual character typical of a 

Karoo landscape. In addition the vegetation cover on the site is short in comparison to other types 

of natural vegetation (e.g. thornveld or savannah where trees and shrubs are present) and will not 

impede views toward the renewable energy facility. The visual environment will therefore be 

characterised by wide open views, due to the mostly flat topography and limited height of the 

natural vegetation cover. Based on these characteristics, majority of the study area could be 
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assigned a low VAC value, as the wind turbines would be highly visible and incongruous within 

this setting. 

 

4.3 Visual Sensitivity of the Study Area 

 

Visual Sensitivity is expressed as the sensitivity of an area to a proposed development and the 

degree to which it is perceived as a visual impact by receptors. It is based on the, VAC, presence 

of existing infrastructure and visual character in an area, but also relates to the spatial distribution 

of potential receptors and likely value judgement of these receptors based on the perceived 

aesthetic appeal of an area. It is categorised as high  (visually intrusive, negatively perceived by 

receptors), moderate  (receptors present, limited negative perception) or low  (little opposition, not 

negatively perceived). 

 
The table below explores in more detail the inputs into categories of visual sensitivity: 

 

Table 1 - Environmental factors used to define visual sensitivity classes 
Visual 

Sensitivity 

Category 

Visual 

Absorption 

Capacity 

Presence and 

size of 

Existing 

Infrastructure 

Presence 

of 

Sensitive 

Receptors 

Visual 

Character 

Other factors 

influencing 

visual sensitivity 

High  Low Absent or at 

very low 

densities 

Present -Natural / 

largely 

natural 

-Rural / 

pastoral 

- Areas of natural 

vegetation 

(conserved) 

-Practice of 

economic 

activities (esp. 

tourism) which 

place value on the 

scenic / beauty 

character of the 

area 

Moderate  Moderate Present – not 

high densities 

Present -Rural / 

pastoral 

-Urban 

 

Low  High Present – high 

densities, 

often a very 

large or tall 

Mostly 

absent 

-Urban  

-Industrial 
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As described above, the visual character of the study area is largely associated with the natural 

and rural characteristics of the area. Within this context, an important factor contributing to the 

visual sensitivity of the area is the presence, or absence of visual receptors that may value the 

aesthetic quality of the landscape. As described below, very few potentially sensitive receptors 

are present in the study area. Although no formal protected areas or leisure / nature-based 

tourism activities exist within the study area, the context of the study area as a rural area with a 

relatively low density of human change and influence in the landscape provides the landscape 

with a moderate level of visual sensitivity. The low density of human infrastructure and low VAC 

further contribute to the visual sensitivity of the landscape. As such, the potential visual impact of 

the proposed wind farm and PV plant on the visual environment in this context should be 

examined. 
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4.4 Visually Sensitive Areas on the Site 

 

During the EIR phase, all specialist consultants were requested by the Environmental 

Assessment Practitioner (EAP) to indicate environmentally-sensitive areas within the 

development site related to their specific field of speciality. This exercise was undertaken to allow 

a GIS-based spatial analysis of sensitive parts of the site to be undertaken to assist with 

designing the layout for the turbines and PV plant.  

 

As indicated in Section 5 below, only two potentially sensitive receptors are located within the 

development site. In order to reduce the direct visual impacts of the proposed turbines (especially 

those related to shadow flicker), a buffer of 500m was recommended around these two potentially 

sensitive receptors located on the development site. These buffers should be treated as exclusion 

zones in which no infrastructure, in particular turbines, should be allowed to be developed. 

 

An assessment was also undertaken to determine those parts of the site where the locating of 

turbines, PV arrays or other infrastructure would be associated with the greatest visual impacts 

on surrounding area. This assessment revealed that, the relative uniform nature of the flat terrain 

and short vegetation throughout the site would result in the turbines and PV panels imposing a 

typically similar visual impact on the surrounding area from all parts of the site. As such, other 

than the 500m buffer areas around the houses, no other areas within the development site are 

regarded as visually sensitive areas that should be avoided. 

 

5 VISUAL RECEPTORS 

 

A sensitive receptor is defined as a receptor which would potentially be adversely impacted by 

the proposed development. This takes into account a subjective factor on behalf of the viewer – 

i.e. whether the viewer would consider the impact as a negative impact. An adverse impact is 

often associated with the alteration of the visual character of the area in terms of the intrusion of a 

new development into a ‘view’, which may affect the ‘sense of place’. Thus receptors of visual 

impacts in areas / landscapes where the current visual character of the environment is part of the 

appeal of an area, and thus has a socio-economic importance, are likely to be considered 

sensitive receptors. 

 

A distinction must be made between receptor locations and sensitive receptor locations – 

receptor locations are typically locations from where the proposed wind and solar power plant 

may be in view, but from where the receptor may not necessarily be adversely affected by any 

visual intrusion associated with the facility. Receptor locations include locations of commercial 
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activities and certain movement corridors, such as roads that are not tourism routes. Sensitive 

receptor locations typically include locations of human habitation and tourism activities which are 

likely to be adversely impacted by a proposed project. 

 

During the EIA Phase, it was confirmed that relatively few potentially sensitive visual receptors 

are present within the study area. This is mainly due to the limited human settlement within the 

immediate vicinity of the site (Figure 11 and Figure 12). 

 

 
Figure 11: Visual receptors potentially sensitive t o the wind farm 
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Figure 12: Visual receptors potentially sensitive t o the PV plant 
 

As depicted above, different distance bands have been assigned for the wind farm and solar 

plant. The distance bands assigned to each facility are largely based on the height of the 

structures and the fact that very few receptors are spread over a large distance in the study area. 

For this reason broad distance bands were assigned to the PV plant and even more far-reaching 

ones were assigned to the wind farm. This is largely due to the fact, that the turbines will be 

visible for a much greater distance than the PV field, due to the extensive height of the wind 

turbines, which are almost eight times taller than the solar panel arrays. Both the wind and solar 

energy facilities will diminish exponentially over distance. As such, the development will be more 

visible to receptors located within a short distance and these receptors will experience a higher 

adverse visual impact than those located at a moderate or long distance from the proposed 

development. The distance of the potentially sensitive receptors from the development area for 

both the wind farm and PV plant will need to be considered when rating the visual impact of the 

development on these receptors. 

 

Based on the extensive height and scale of the wind turbines and the fact that visual exposure 

diminishes exponentially over distance, the radii chosen to assign the distance bands for the wind 

farm are as follows: 

� 0 – 2km (Short distance) 

� >2km – 5km (Moderate distance) 
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� >5km – 10km (Long distance) 

 

The distance radii chosen for the solar plant are less extensive than those for the wind farm. They 

are as follows: 

� 0 – 1km (Short distance) 

� >1km – 2km (Moderate distance) 

� >2km – 5km (Long distance) 

 

5.1 Sensitive Receptor Locations 

 

Very few scattered farmsteads / homesteads were identified within the study area (both in the 

surrounding area and on the proposed development site), which are used to house the local 

farmers as well as their farm workers. These dwellings are the only receptors, which may be 

potentially visually sensitive to the proposed development. They are regarded as receptor 

locations, as the proposed development will be visible to people residing in these dwellings. 

Although the visual impact of the development will be permanent, these receptors are not 

expected to be highly sensitive to this visual impact as the farms are mostly used for sheep 

farming activities and therefore the people residing on them do not rely on the scenic quality of 

the area to produce revenue. The degree of visual impact experienced will vary from one 

inhabitant to another, as it is largely based on the viewer’s perception. Factors influencing the 

degree of visual impact experienced by the viewer include the following: 

 

� Value placed by the viewer on the natural scenic characteristics of the area. 

� The viewer’s sentiments toward the proposed structures. These may be positive (a 

symbol of progression toward a less polluted future) or negative (foreign objects 

degrading the natural landscape). 

� Degree to which the viewer will accept a change in the typical Karoo character of the 

surrounding area. 

 

Table 2 and Table 3 below provide details of the potentially sensitive visual receptors that were 

identified for the solar plant and wind farm during the field investigation. As indicated, fewer 

receptors were identified for the solar energy facility, as less extensive distance bands were 

chosen for this facility. 
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Table 2: Visual receptors potentially sensitive to the proposed wind farm 

Name Current Use 

Distance from the 

proposed site 

Dwelling on Bitterputs Farm Holiday / weekend home Long distance 

Main dwelling on Kareedoorn 

Pan Farm 

Residential dwelling Within proposed site 

Old farmhouse on Kareedoorn 

Pan Farm 

Storeroom (will house farm worker in 

the near future) 

Within proposed site 

Dwelling on Sous Farm Farm workers dwelling Moderate distance 

Dwelling on Narosies Farm Residential dwelling Long distance 

Dwellings in Klein Rooiberg Residential and farm workers dwellings Long distance 

 

Table 3: Visual receptors potentially sensitive to the proposed PV plant 

Name Current Use 

Distance from the 

proposed site 

Main dwelling on Kareedoorn 

Pan Farm 

Residential dwelling Within proposed site 

Old farmhouse on Kareedoorn 

Pan Farm 

Storeroom (will house farm worker in 

the near future) 

Within proposed site 

Dwelling on Sous Farm Farm workers dwelling Moderate distance 

 

During the fieldwork, each potentially sensitive receptor location was visited in order to capture 

photos to be used for the visual modelling and investigate the visual environment immediately 

surrounding each receptor location. The survey involved, assessing the views towards the 

development site from each receptor location, in order to identify any screening factors which 

may conceal the development, as well as any anthropogenic features which may alter the natural 

character of views towards the development site. 

 

The results of the field investigation at each receptor location are outlined in Table 4 below. 
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Table 4: Field survey undertaken at each potentially sensitive receptor location 

Receptor Screening factors 

Visual character of views toward 

the development site 

Dwelling on 

Bitterputs Farm 

(Figure 13) 

No screening factors present. The 

location of the house on higher 

ground will prevent the exotic trees 

from screening the study area. 

Views toward the site from the main 

veranda overlook a dry saltpan and 

have a natural scenic quality. 

Anthropogenic influences are limited 

to exotic trees and the farm boundary 

fence. 

Main dwelling 

on Kareedoorn 

Pan Farm 

(Figure 14) 

Small exotic trees provide limited 

visual screening. 

Several anthropogenic features will 

impact views from the main farm 

house in an easterly direction. These 

include; power lines, the railway line, 

windmills, a tall communication 

tower, exotic trees, a Transnet 

substation and hostel buildings. 

Views toward the development site in 

a northerly direction remain natural - 

only small exotic trees and the 

boundary fence are in view. 

 

 
Figure 13: Photomontage showing the view toward the  development site from the main 
veranda of the dwelling on Bitterputs Farm 
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Figure 14: Photomontage showing views toward the de velopment site from just outside 
the main dwelling on Kareedoorn Pan Farm  
 

Table 4: Field survey undertaken at each potentially sensitive receptor location (continued) 

Receptor Screening factors 
Visual character of views toward 
the development site 

Old farmhouse 

on Kareedoorn 

Pan Farm 

(Figure 15) 

No screening factors present. Views toward the site are largely 

undisturbed and natural. The only 

unnatural features in view include; 

the old kraal, a monopole line, farm 

boundary fences and the 

communication tower in the distance. 

The visual character is typical of the 

Karoo farmland. 

Dwelling on 

Sous Farm 

(Figure 16) 

Screening factors are limited the 

slightly undulating ground. 

Several power lines, the railway line 

and Helios Substation will impact 

views in a southern and north-

eastern direction. The visual 

character of views toward the site are 

largely vacant and natural as only 

one power line is in view. 

Dwelling on 

Narosies Farm 

(Figure 17) 

Isolated hills to the south of the 

proposed site may provide partial 

screening. Some tall trees and 

shrubs in the vicinity of the dwelling 

may block out parts of the site from 

the farmhouse. 

Views toward the site retain a natural 

visual character as the farm 

boundary fence is the only unnatural 

feature in view. 
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Figure 15: Photomontage showing views toward the de velopment site from near the old 
farmhouse on Kareedoorn Pan Farm  
 

 
Figure 16: Photomontage showing views toward the de velopment site from near the 
dwelling on Sous Farm 
 

 
Figure 17: Photomontage showing views toward the de velopment site from near the 
dwelling on Narosies Farm 
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Table 4: Field survey undertaken at each potentially sensitive receptor location (continued) 

Receptor Screening factors 

Visual character of views toward 

the development site 

Dwellings in 

Klein Rooiberg 

(Figure 18) 

The undulating topography and 

numerous exotic trees will partially / 

completely shield the development 

site from the dwellings (Figure 19). 

Only dwellings located on the higher 

ground to the north may have partial 

views of the development site. 

Several farmsteads are located at 

Klein Rooiberg. Infrastructure 

associated with these dwellings may 

alter the natural views toward the 

site. Androgenic features include; 

extensive exotic trees and shrubs, 

boundary fences, dwellings and 

storerooms, water tanks and 

reservoirs, distant power lines and 

wind mills. Views to the south-east 

(opposite direction of the site) are 

typically scenic due to the 

mountainous terrain (Figure 20). 

 

 
Figure 18: Photomontage showing views toward the de velopment site from a dwelling 
located on higher ground in the northern parts of K lein Rooiberg 
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Figure 19: Numerous exotic trees and shrubs will sc reen views toward 
the proposed development site from several dwelling s in Klein 
Rooiberg (particularly in the lower lying areas) 
 

 
Figure 20: Typically scenic south-eastern views fro m dwellings in Klein 
Rooiberg  
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5.2 Receptor Roads 

There are no main or arterial roads in close enough proximity to the proposed development to be 

visually impacted by it, although a district road, that connects the town of Loeriesfontein with 

Granaatboskolk to the north, bisects the site. This road is used mainly as an access road for local 

farmers, as well as for people working on the gypsum mine to the north and on the railway. The 

road is thus, expected to carry a fair amount of traffic, but this traffic is mainly for local access and 

business purposes, rather than for tourism purposes. This factor is potentially important in a 

visual impact context as tourist routes are typically the most sensitive roads from a visual impact 

perspective. As such, there are no visually sensitive roads within the study area. 

 

6 IMPACT ASSESSMENT 

6.1 Generic Visual Impacts of a Wind Farm and CPV/PV Pl ant 

 

In this section, the generic visual issues / impacts related to the establishment of a wind farm and 

PV plant as proposed are discussed. It is important to note that, no wind farms or PV plants have 

been developed in South Africa, although within a few years wind and solar facilities approved 

recently in the late part of 2011 should be constructed in this country. The development and 

associated environmental assessment of wind farms in South Africa is relatively new, and thus it 

is valuable to draw on international experience. Thus this section of the report draws on 

international literature and web material (of which there is significant material available) to 

describe the generic impacts associated with wind farms and PV plants. 

 

 Wind Farm 6.1.1

A single wind turbine is a massive object and as such is highly visible. The standard turbine 

height is extremely large, with the hub height (from ground level to the base of the rotors) being 

between 80 and 120m (equivalent to a building of between 27 and 40 storeys). The rotor blades 

would extend even higher, these being between 45 and 60m in length (equivalent to an extra 15 

to 20 storeys when the rotor is in a vertical orientation). The height of the turbine would result in it 

being typically visible for a large radius. A wind farm consists of a series of turbines spaced apart 

in groups around the site, making the facility highly visible. The visual prominence of the facility 

will be exacerbated within natural settings, in areas of flat terrain or if located on a ridge top. Even 

dense stands of wooded vegetation is likely to only offer partial visual screening, as the wind 

turbines are of such a height that they will rise above even mature large trees. 
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 PV Plant 6.1.2

The solar power component of the proposed energy generation facility consists of photovoltaic 

(PV) panels, which grouped together form a ‘solar field’. As mentioned above, each PV panel is a 

large structure, being between 5m and 10m in height (equivalent in height to a building between 

one and a half and two and a half storeys). The height of these objects will make them visible, 

especially in the context of a flat landscape. More importantly, the concentration of these panels 

will make them highly visible, which will depend on the number of panels in each solar field, 

known as its spatial extent or footprint. Solar fields with a large spatial extent will become an 

important focal point in a landscape, especially if the landscape is natural in character. As most 

solar power plants tend to be located in vacant or uninhabited areas due to space availability, the 

landscape context is often natural; in this context the solar field could be considered to be a visual 

intrusion that possibly acts to alter the visual environment, especially if the pre-development 

visual context is natural.  

 

In the case of CPV/PV plants, taller vegetation such as trees and shrubs will need to be cleared. 

This practice of clearing vegetation will intensify the visual prominence of the solar energy facility, 

particularly in natural locations where woody vegetation still exists, but to a lesser degree if the 

proposed facility is located on land that has already been cleared or where the natural vegetation 

cover is short. 

 

 Associated infrastructure 6.1.3

The infrastructure associated with the proposed wind farm will include the following: 

 

� A substation and associated transformers to supply electricity the Eskom grid; 

� 132kV overhead power lines to connect the substation to the Eskom grid; 

� Underground (where possible) cabling to connect the wind turbines to each other; 

� Gravel access roads; 

� A temporary lay down area during construction; 

� Single storey administration and warehouse buildings; 

� Borrow pits; 

� Fencing; and  

� A temporary wind measuring mast (70m high). 

 

In addition to the above mentioned infrastructure, the PV plant may also require the following: 

 

� A central inverter to house the DC to AC inverters; 

� Pole mounted / buried cables to collect the power from the inverters; and 

� A solar resource measuring station (100m²and 5m high). 
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The new substation (approximately 90m x 120m) and overhead power lines by their nature are 

large objects and will typically be visible for great distances. Power lines consist of a series of tall 

towers thus making them highly visible. Like wind turbines and solar panels, power lines and 

substations are not features of the natural environment, but are representative of human 

(anthropogenic) alteration. Thus when placed in largely natural landscapes, they will be perceived 

to be highly incongruous in this setting. Conversely, the presence of other anthropogenic objects 

associated with the built environment, especially other power lines or substations, may result in 

the visual environment being considered to be ‘degraded’ and thus the introduction of a new 

power line into this setting may be less of a visual impact than if there was no existing built 

infrastructure visible. 

 

Other associated infrastructure may also be associated with visual impacts. The turbines are 

inter-connected with a series of cables, which are likely to be buried, but which also may take the 

form of above-ground power lines. These cables may become a visual intrusion if placed in areas 

of the site that are visible to the surrounding areas, especially those areas that are located on the 

low ridges and associated sloping ground. A trench dug for the cable (both during construction 

and post-construction once the trench has become back-filled) may become prominent if it 

creates a linear feature that contrasts with the surrounding vegetation that is typically low shrubs 

and small trees on the ridges. A similar principle exists with respect to any access roads 

constructed in these parts of the site. Roads are likely to be wider than cable trenches and thus 

could be even more greatly visible than the cable servitude. The site is however relatively flat and 

significant earthworks are unlikely to be required for constructing the roads, such as cutting of a 

‘terrace’ into a steep side slope that would increase the visibility and contrast of the road against 

the surrounding vegetation.  

 

Lastly buildings placed in prominent positions such as on ridge tops may also break the natural 

skyline, drawing the attention of the viewer. 

 

The visual impact of the other associated infrastructure is not regarded to be a significant factor 

when compared to the visual impact associated with wind turbines and solar panels; however it 

will magnify the visual prominence of the development within flat sites in natural settings where 

there is limited tall wooded vegetation present to conceal the impact.  

 

 Shadow flicker 6.1.4

Shadow flicker is an effect which is caused when shadows repeatedly pass over the same point. 

It can be caused by wind turbines when the sun passes behind the hub of a wind turbine and 

casts a shadow that continually passes over the same point as the blade of the wind turbine 

rotates (http://www.ecotricity.co.uk).  
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The effect of shadow flicker is only likely to be experienced by people situated directly within the 

shadow cast by the blade of the wind turbine. As such, shadow flicker is only expected to have an 

impact on and cause health risks to people residing within houses that are located at a specific 

orientation and within close proximity to a wind turbine (less than 500m), particularly in areas 

where there is little screening present. Shadow flicker may also be experienced by and impact on 

motorist if a wind turbine is located in close proximity to an existing road. The impact of shadow 

flicker can be effectively mitigated by choosing the correct site and layout for the wind turbines, 

taking the orientation of the turbines relative to the nearby houses and the latitude of the site into 

consideration. Tall structures and trees will also obstruct shadows and prevent the effect of 

shadow flicker from impacting on surrounding residents (http://www.ecotricity.co.uk). 

 

 Motion-based visual intrusion 6.1.5

An important component of the visual impact associated with wind turbines is the movement of 

the rotors. Labelled as motion-based visual intrusion, this refers to the inclination of the viewer to 

focus on discordant, moving features when scanning the landscape. Evidence from surveys of 

public attitudes towards wind farms suggest that the viewing of moving blades is not necessarily 

viewed more negatively than views / visualisations of static blades (Bishop and Miller, 2006). The 

authors of the study suggest two possible reasons for this; firstly when the turbines are moving 

they are seen as being ‘at work’, doing good, producing energy, conversely when they are 

stationary they are an intrusion with no evident purpose. More interestingly, the second theory 

that explains this perception is related to the intrinsic value of wind in a certain area and how 

turbines may be an expression or extension of an otherwise ‘invisible’ presence.  

 

Famous winds across the world include the Mistral of the Camargue in France, the Föhn in the 

Alps, or the Bise in the Lavaux region of Switzerland. The wind, in these cases, is an intrinsic 

component of the landscapes, being expressed in the shape of trees or drifts of sands, but being 

otherwise invisible. The authors of the study argue that wind turbines in these environments give 

expression, when moving, to this quintessential landscape element. In a South African context, 

this phenomenon may well come to be experienced if wind farms are developed in areas where 

typical winds, like berg winds, or the south-easter in the Cape are an intrinsic part of the 

environment. In this way, it may even be possible that wind farms will, through time form part of 

the cultural landscape of an area, and become a representation of the opportunities presented by 

the natural environment 
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 Experiencing visual impacts 6.1.6

The perception of the viewer/receptor toward an impact is highly subjective and involves ‘value 

judgements’ on behalf of the receptor. It should be considered as certain receptors may not 

consider the development of a wind farm or PV plant to be a negative visual impact. A study of 

perceived visual impacts of wind farms in rural areas in the USA has demonstrated this 

phenomenon; they have argued that visual perceptions in the study area were based upon 

judgements of symbolic as well as rational aspects of a specific wind farm (e.g. its size, colour, 

shape, etc.). The assessment concluded that a person’s evaluation of visual impact was based 

upon a combination of perceptions or judgements, which related to the abstract sculptural nature 

of turbines, their perceived intrusiveness in that specific context and, finally, the degree to which 

turbines symbolised ‘higher’ concepts. These could be both positive and negative, such as the 

degree to which turbines are associated with wider environmental concerns such as climate 

change (Thayer and Hansen, 1988, as referenced in Devine-Wright,2005). Some views have 

expressed the graceful nature of wind farms or the beauty associated with the turbines (Devine-

Wright, 2005). 

 

If a development is associated with employment creation, social upliftment and the general 

growth and progression of an area, it may not be associated with any negative visual impacts and 

even have positive connotations. It should be noted that the proposed renewable energy facility 

may be considered to be an environmentally sustainable option of generating electricity, and this 

may positively alter the viewer’s perceived experience of the visual impact, as the facility may be 

viewed as a symbol of progress toward a ‘greener’ future. 

 

The wind and solar developments are likely to be perceived as a visual impact in areas that have 

a natural scenic quality and where tourism activities based upon the enjoyment of, or exposure to, 

the scenic or aesthetic character of the area are practiced. Residents and visitors to these areas 

may regard the wind turbines and solar panels to be unwelcome intrusions, which degrades the 

natural character and scenic beauty of the area, and which would potentially even compromise 

the practising of tourism activities in the area.  

 

Wind turbines are not a feature of the natural environment, but are rather a representation of 

human (anthropogenic) alteration. Thus when placed in a largely natural landscape, a wind farm 

could be perceived to be highly incongruous in the context of the setting. The height and grouping 

together of turbines would exacerbate this incongruity with the natural landscape, as the turbines 

would tend to impinge on views within the landscape. Internationally, studies have demonstrated 

that there is a direct correlation between the number of turbines and the degree of objection to a 

wind farm, with potential opposition to a wind farm being lower when fewer turbines are proposed, 

with a preference for smaller, clustered groups of turbines over larger-scale installations. (Devine-

Wright, 2005).  
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The presence / existence of other anthropogenic objects associated with the built environment 

may not only obstruct views but also influence the perception of whether a development is a 

visual impact. In industrial areas where structures, buildings and other infrastructure exist, the 

visual environment could be considered to be ‘degraded’ and thus the introduction of a wind farm 

and PV plant into this setting may be considered to be less of a visual impact than if there was no 

existing built infrastructure visible. In this case value may not be placed in the aesthetic quality of 

the landscape, and the renewable energy facility may not necessarily be considered to be visually 

intrusive. 

 

Much literature has explored public perceptions of wind farms and objection to them. In parts of 

the world where wind farms have been developed, they have been subject to opposition based 

around concerns about the transformation of natural landscapes into ‘landscapes of power’ 

(Warren, et al, 2005). This relates to the alteration of the visual character of an area. 

Internationally, wind farms are often perceived to be a source of visual impact if they affect or 

change the visual quality of a landscape, particularly in a natural or rural landscape within which 

the turbines would be considered to be highly incongruous. In the British Isles much of the 

opposition to wind farms has centred upon this factor. Landscape-based impacts of the wind 

farms have been exacerbated by the proposed development of wind farms in exposed upland 

areas which are valued for their scenic qualities and which are often ecologically sensitive 

(Warren, et al, 2005).  

 

Certain objectors to wind farms mention the “sky space” occupied by the rotors of a turbine. As 

well as height, "sky space" is an important issue. “Sky space” refers to the area in which the 

rotors would rotate. The diagram below indicates that the “sky space” occupied by rotors would 

be similar to that occupied by a jumbo jet (http://www.stopbickertonwindturbines.co.uk/ - page on 

visual impact). 
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 Visual receptors 6.1.7

Visual impacts can be experienced by different types of receptors, such as people driving along 

roads, or people living / working in the area in which the wind turbines or PV panels would be 

visible. The receptor type in turn affects the nature of the typical ‘view’ of a potential source of 

visual impact, with views being permanent in the case of a residence or other place of human 

habitation, or transient in the case of vehicles moving along a road. The nature of the view 

experienced affects the intensity of the visual impact experienced. 

 

It is important to note that visual impacts are only experienced when there are receptors present 

to experience this impact; thus in a context where there are no human receptors or viewers 

present there are not likely to be any visual impacts experienced. 

 

 Viewing distance 6.1.8

Viewing distance is a critical factor in the experiencing of visual impacts, as beyond a certain 

distance, even large developments such as a wind farm or PV plant tend to be much less visible, 

and difficult to differentiate from the surrounding landscape. The visibility of an object is likely to 

decrease exponentially as one moves away from the source of impact, with the impact at 1000m 

being a quarter of the impact at 500m away (Figure 21). 

 

 
Figure 21: Diagram illustrating diminishing visual exposure over distance 
 

Interestingly, literature does not reveal a direct correlation between those receptors located 

closest to existing turbines, and the level of objection to the wind farm, even though one may 

expect those most visually exposed to harbour the most negative perceptions towards it. 

However, some case studies contradict this (Devine-Wright, 2005). 
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6.2 Visual Receptor Impact Rating 

 

In order to assess the impact of the proposed wind farm and PV facility on the potentially 

sensitive receptor locations listed above, a matrix that takes into account a number of factors has 

been developed, and is applied to each receptor location. 

 

The matrix has been based on a number of factors as listed below:  

 

� Distance of receptor away from the proposed development area (distance banding) 

� Primary focus / orientation of the receptor 

� Presence of screening factors (topography, vegetation etc.) 

 

These factors are considered to be the most important factors when assessing the visual impact 

of a proposed development on a sensitive receptor in this context. It must be remembered that 

the experiencing of visual impacts is a complex and qualitative phenomenon, and thus difficult to 

accurately quantify; thus the matrix should be seen as a representation of the likely visual impact 

at a receptor location.  

 

An explanation of the matrix follows.  
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Table 5: Visual Matrix – Impact of the development on sensitive receptors 
Factor  Classes and Scores  

Distance of Receptor 

away from proposed 

development area 

(distance banding) 

Within 0.5km (from either 

Wind Farm or PV Plant) 

 

Score: 4 

>0.5-2km from Wind Farm 

>0.5-1km from PV Plant 

 

Score:3 

>2-5km from Wind Farm 

>1-2km from PV Plant 

 

Score:2 

>5-10km from Wind Farm 

>2-5km from PV Plant 

 

Score:1 

Primary Focus / 

orientation of receptor 
‘Arc of view’ directly 

towards wind farm and PV 

plant. 

 

Score:4 

 ‘Arc of view’ partially 

towards wind farm and PV 

plant. 

 

Score:2 

‘Arc of view’ in opposite 

direction of the wind farm 

and PV plant. 

 

Score:1 

Presence of Screening 

Factors 
No screening factors – 

wind farm and PV plant 

highly visible 

 

 

Score:4 

 Screening factors partially 

obscure wind farm and PV 

plant. 

 

 

Score:2 

Screening factors 

completely block any views 

towards wind farm and PV 

plant. 

 

Score:1 

 

Categories of impact: 

High Visual Impact = >3-4  

Medium Visual Impact = >2-3  

Low Visual Impact = 1-2  
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The distance of the viewer / receptor location away from the wind farm and PV plant is the most 

important factor in the context of the experiencing of visual impacts. Beyond a certain distance, 

even large structures such as wind turbine tend to be much less visible, and are difficult to 

differentiate from the surrounding landscape.  

 

The highest rating has been assigned to receptor locations that are located within 500m (0.5km) 

of the development site. Beyond 5km, the visual impact associated with a wind turbine is likely to 

be relatively insignificant (although still visible), and any receptor location beyond 5km from the 

proposed development area has been allocated into the lowest class. For the PV plant the visual 

impact will be relatively insignificant beyond 2km from the proposed development area and 

therefore this has been allocated the lowest class.  

 

The orientation of a receptor becomes important in many cases, as the receptor location is 

typically oriented in a certain direction, e.g. with views towards a certain area / part of the 

landscape from a highly frequented area like a porch or garden. The visual impact of a wind farm 

and PV plant could potentially be much greater if the facility intruded into such a view, and thus 

the highest rating has been given to a situation where the development would cross directly 

across an ‘arc of view / orientation’ – i.e. the 180o panorama in a certain direction.  

 

The presence of screening factors is equally important in this context to the distance away from 

the wind farm and PV plant. Screening factors can be vegetation, buildings, as well as 

topography. For example a grove of trees located between a receptor location and the renewable 

energy facility could effectively completely shield the structures from the receptor. Topography 

(relative elevation and aspect) plays a similar role as a receptor location in a deep or incised 

valley will have a very limited viewshed and may not be able to view an object that is close by, but 

not in its viewshed. The opposite applies, as tall objects such as a wind turbine on a ridge would 

be highly visible.  

 

Through the matrix a ‘Visual Impact Score average’ for each receptor location is calculated. This 

average score is derived by tallying the scores for each of the three classes to determine the 

average score. The range in which this average score falls, as listed above, determines the visual 

impact rating for each receptor location.  

 

It should again be noted that this rating matrix is a relatively simplified way to assign a 

representative visual impact, which allows a number of factors to be considered. Part of its 

limitation lies in the quantitative assessment of what is largely a qualitative or subjective impact. 

The simplified matrix also has certain limitations as in certain cases the complete screening of the 

source of the impact from the receptor may not be taken into account. An example of this would 

be where tall exotic trees may completely hide the proposed wind farm and PV plant from view at 

a receptor location.  
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Table 6, Table 7 and Table 8 below present the results of the visual impact matrix. The ratings 

provide an indication of the impact that the proposed wind farm and PV facility will have on each 

receptor location. Table 6 assigns an impact rating for the wind farm development on each 

potentially sensitive visual receptor. Table 7 and Table 8 provide a rating for each receptor 

identified as potentially sensitive to the visual impact of the PV facility. The visual impact of field 

alternative 1 and 2 have been assessed separately, in order to highlight the difference between 

the two alternative PV fields, in terms of the visual impact of the PV facility on these receptors. 

 

Table 6: Visual Matrix Results– Impact of the wind farm on sensitive receptors 
Receptor 
Location  

Distance  Primary 
Focus 

Screening  Total 
Score 

Visual 
Impact 

Score 

Average 

Visual 
Impact 

Rating 

Dwelling on 

Bitterputs Farm 

1 4 4 9 3 Medium  

Main dwelling 

on Kareedoorn 

Pan Farm 

4 2 2 8 2.7 Medium  

Old farmhouse 

on Kareedoorn 

Pan Farm 

4 4 4 12 4 High  

Dwelling on 

Sous Farm 

3 1 2 6 2 Low  

Dwelling on 

Narosies Farm 

1 2 2 5 1.7 Low  

Dwellings in 

Klein Rooiberg 

1 2 2 5 1.7 Low  

 

As can be seen in the table above, the proposed wind farm development will mostly have a low or 

medium impact on the receptor locations. The visual impact of the development on the old 

farmhouse on Kareedoorn Pan Farm is the only receptor assigned a high rating. This is due to 

the fact that, the dwelling is oriented toward the development area, there are no screening factors 

present and the dwelling is within the proposed site (i.e. in very close proximity). It should 

however be noted that although the main farm worker and his family intend to move into the 

farmhouse, there is currently no one residing within the dwelling to experience the visual impact. 

In addition, the farm owner has signed a lease agreement with Mainstream Renewable Power, 

indicating his willingness to lease his property to them should the project receive an 

Environmental Authorisation and License. The farm owner therefore will benefit from the 

development, as he will receive revenue from this lease agreement. This is likely to offset the 

visual impact experienced by the landowner by reducing any negative sentiments he may have 
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towards the development. This high visual impact rating is therefore not regarded as a realistic 

representation of the actual impact likely to be experienced at the receptor location.  

 

The results of the visual matrix for PV field alternative 1 and 2, reveal that if the PV plant were 

developed on field alternative 1, it would have a lower overall impact on visual receptors within 

the study area. This is largely due to the close proximity of the identified receptors to field 

alternative 2. As indicated in the tables below, PV field alternative 1 would only impact on two 

visual receptors, which are both located on the farm Kareedoorn Pan, for which the visual impact 

is likely to be offset by the lease agreement as discussed above. On the other hand, PV field 

alternative 2 will impact on three visual receptors including one dwelling located on the farm 

neighbouring the development site (Sous Farm). The visual impact of PV field alternative 2 on 

this dwelling is however rating as low, as the farmhouse is located at a relatively far distance from 

the PV field and it is oriented in the opposite direction. As such, the ratings indicate that although 

alternative 1 is preferred in terms of the impact on visual receptors, both field alternative 1 and 2 

are considered favourable alternatives. 

 

Table 7: Visual Matrix Results– Impact of PV field alternative 1 on sensitive receptors 
Receptor 

Location  

Distance  Primary 

Focus 

Screening  Total 

Score 

Visual 

Impact 

Score 

Average 

Visual 

Impact 

Rating 

Main dwelling 

on Kareedoorn 

Pan Farm 

1 1 2 4 1.3 Low  

Old farmhouse 

on Kareedoorn 

Pan Farm 

1 4 4 9 3 Medium  

Dwelling on 

Sous Farm 

Beyond 5km from the development area  therefore not considered to be a 

visual receptor if the PV plant were developed at f ield alternative 1. 

 

Table 8: Visual Matrix Results– Impact of PV field alternative 2 on sensitive receptors 
Receptor 

Location  

Distance  Primary 

Focus 

Screening  Total 

Score 

Visual 

Impact 
Score 

Average 

Visual 

Impact 
Rating 

Main dwelling 

on Kareedoorn 

Pan Farm 

1 1 2 4 1.3 Low  

Old farmhouse 

on Kareedoorn 

Pan Farm 

3 1 4 8 2.7 Medium  
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Receptor 

Location  

Distance  Primary 

Focus 

Screening  Total 

Score 

Visual 

Impact 
Score 

Average 

Visual 

Impact 
Rating 

Dwelling on 

Sous Farm 

1 1 2 4 1.3 Low  

 

6.3 Visual Modelling  

 

Visualisation modelling has been undertaken for the proposed wind farm facility from key 

potentially sensitive receptor locations to provide a realistic picture of how the visual environment 

may be affected and to strengthen the findings of this visual impact assessment. 

 

In order to give an indication of what the proposed wind farm would look like from various 

distances away from the development visual models were created from several vantage points 

located within the short, moderate and long distance band. The models illustrate how views from 

the each vantage point will be transformed by the proposed development if the turbines are 

erected on the site as proposed. The vantage points selected for the visual modeling are depicted 

in Figure 22 below. 
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Figure 22: Vantage points used for visual modelling  
 

The following assumptions and limitations are of relevance for the visual models: 

 

� The visual models represent a visual environment that assumes all vegetative clearing 

will be restored to its current state after the construction phase. This is however, an 

improbable scenario as some trees and shrubs may be removed which may reduce the 

accuracy of the models generated. 

 

� At the time of this study the proposed project was still in its early planning stages. 

Therefore, the layout plans of the turbines, as provided by Mainstream Renewable Power 

may change and certain infrastructure associated with the facility may not be included in 

the models. 

 

� No visual models have been created for the proposed PV plant as the visual impact of 

the PV fields will be much less significant in comparison to the visual impact associated 

with the wind turbines. In addition, very few potentially sensitive receptors will be 

impacted by the proposed PV plant. 

 

� The visual models represent the worst case scenario which assumes that all the turbines 

proposed for both phase 1 and phase 2 would be constructed. 
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 Vantage Point 1a – Within the short distance band on the Granaatboskolk road 6.3.1

This vantage point is situated on the Granaatboskolk road approximately 10km north of Helios 

Substation. The view is indicative of what motorists would see when travelling on the gravel road 

towards the town of Loeriesfontein (Figure 23 and Figure 24). The turbines will create a strong 

contrast with the flat terrain.  

 

 
Figure 23: Existing view south-east to south south- west toward the proposed development 
area from the Granaatboskolk road 
 

 
Figure 24: Visually modelled post-construction view  south-east to south south-west 
toward the proposed development area from the Grana atboskolk road 
 

 Vantage Point 1b – Within the short distance band at the old farm dwelling on 6.3.2
Kareedoorn Pan Farm 

Vantage Point 1b is located at the old farmhouse on Kareedorn Pan Farm. Two visual models 

were created to indicate how the proposed development would transform views from the old 
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farmhouse in both a northern and southern direction. As depicted in Figure 26, the terrain 

gradually slopes down from the old farmhouse in a northerly direction, thus making most of the 

turbines visible from this point. The low-lying ridge in the distance exacerbates the visual contrast, 

as the white turbines contrast strongly with the earthen tones (significantly more than they would 

against the horizon). The wind turbines are also highly visible in views to the south, however the 

they will contrast less with the blue sky in the background. 

 

 
Figure 25: Existing view north-west to north-east t oward the proposed development area 
from the old farm dwelling on Kareedoorn Pan Farm  
 

 
Figure 26: Visually modelled post-construction view  north-west to north-east toward the 
old farm dwelling on Kareedoorn Pan Farm (northern direction) 
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Figure 27: Existing view south-east to south-west t oward the proposed development area 
from the old farm dwelling on Kareedoorn Pan Farm 
 

 
Figure 28: Visually modelled post-construction view  south-east to south-west toward the 
proposed development area from the old farm dwellin g on Kareedoorn Pan Farm 
 

 Vantage Point 1c – Within the short distance band at the main dwelling on Kareedoorn 6.3.3
Pan Farm 

This vantage point is located near the main dwelling on Kareedoorn Pan. Although the primary 

orientation of the house is in an easterly direction, the visual models (Figure 30 and Figure 32) 

are indicative of what the inhabitants of this dwelling will see when looking in a northern and 

western direction from outside the farmhouse. Although several rows of wind turbines are located 

to the north of this point, only the row of wind turbines closet to the house is visually prominent. 

The slight undulations in the terrain, which rise up from this point, will partially block out turbines 

located further to the north, resulting in only the blades being visible for most of the turbines. 
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Figure 29: Existing view north-west to north-east t oward the proposed development area 
from the main dwelling on Kareedoorn Pan Farm 
 

 
Figure 30: Visually modelled post-construction view  north-west to north-east toward the 
proposed development area from the main dwelling on  Kareedoorn Pan Farm 
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Figure 31: Existing view west toward the proposed 
development area from the main dwelling on Kareedoo rn 
Pan Farm 
 

 
Figure 32: Visually modelled post-construction view  west 
toward the proposed development area from the main 
dwelling on Kareedoorn Pan Farm 
 

 Vantage Point 2 – Within the moderate distance band at the dwelling on Sous Farm 6.3.4

Vantage point 2 is located just outside the farmhouse on Sous Farm, which is located adjacent to 

the proposed site for the wind farm development. The view depicted is in a northerly direction 

looking towards the proposed development from a moderate distance away (just over 2km). As 

depicted in Figure 34 the wind turbines will still be highly visible from this distance and the cluster 

of vertical white lines create a strong focal point. 
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Figure 33: Existing view north toward the proposed 
development area from the dwelling on Sous Farm 
 

 
Figure 34: Visually modelled post-construction view  north 
toward the proposed development area from the dwell ing 
on Sous Farm 
 

 Vantage Point 3 – Within the long distance band at the dwelling on Bitterputs Farm 6.3.5

Vantage point 3 is located approximately 8km north of the turbine buildable area and illustrates 

how the turbines will appear from the furthest distance band. From this distance, the turbines 

create a textured contrast within the flat terrain, however the visual impact of the turbines will be 

significantly reduced. The visibility of the turbines from this vantage point, is largely related to the  
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elevated position of the farmhouse, and it is unlikely that the wind turbines will be as visible from 

other locations within the long distance band. From this distance even slight topographical 

variations are likely to block out most of the turbines. For this reason, no visual models were 

created from the dwelling on Narosies Farm or the dwellings in Klein Rooiberg. 

 

 
Figure 35: Existing view south-east to south-west t oward the proposed development area 
from the dwelling on Bitterputs Farm 
 

 
Figure 36: Visually modelled post-construction view  south-east to south-west toward the 
proposed development area from the dwelling on Bitt erputs Farm 
 

6.4 Night-time Impact 

 

The visual impact of lighting on the nightscape is largely dependent on the existing lighting 

present in the surrounding area at night. The night scene in areas where there are numerous light 
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sources will be visually degraded by the existing light pollution and therefore additional light 

sources are unlikely have a significant impact on the nightscape. In contrast, introducing light 

sources into a relatively dark night sky will impact on the visual quality of the area at night. It is 

thus important to identify a night-time visual baseline before exploring the potential visual impact 

of the proposed wind farm and solar energy facility at night.  

 

The area surrounding the proposed development site is largely uninhabited and as a result, very 

few light sources are present. The town of Loeriesfontein is also too far away to have an impact 

on the night scene. At night, the study area is characterised by a picturesque dark starry sky and 

the visual character of the night environment is considered to be ‘unpolluted’ and pristine. The 

most prominent light source within the study area at night is the security lighting at Helios 

Substation which can be seen from approximately 50km away. Other sources of light are limited 

to, isolated lighting from the few surrounding farmsteads, transient light from the train and passing 

cars travelling along gravel access roads, as well as occasional light from the Transnet hostels 

when they are in use. 

 

Operational and security lighting at night will be required for the proposed wind and solar energy 

facility. In addition, a permanent aviation light will be placed on the top of each wind turbine, 

which will create a network of red lights in the dark night-time sky. The type and intensity of 

lighting required was unknown at the time of writing this report and therefore the potential impact 

of the development at night has been based on the effect that additional light sources will have on 

the ambiance of the nightscape.  

 

The lighting required for the proposed project will intrude on the nightscape and create glare, 

which will contrast with the extremely dark backdrop of the surrounding area. Although the area is 

not generally renowned as a tourist destination, the natural character of the area will increase its 

sensitivity to the operational and security lighting at night. The night-time visual impact of the wind 

farm and the PV plant during both the construction and operation phase are provided in Table 14, 

Table 15 and Table 16 in item 6.6.2 Potential night-time visual impact of the . 

 

6.5 Cumulative Impacts 

 

Although it is important to assess the visual impacts of the proposed wind farm and PV plant on 

their own, it is equally important to assess the cumulative visual impact that could materialise in 

the area should other large scale renewable energy developments be granted authorisation to 

proceed. Cumulative impacts are the impacts, which combine from different developments / 

facilities and result in significant impacts that may be larger than sum of all the impacts. Several 

renewable energy facilities are proposed within relatively close proximity to the proposed wind 
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farm and PV plant. EIAs need to be undertaken for these proposed projects and a number of 

them are already at advanced stages, or have received an environmental authorisation. 

 

The renewable energy developments that are being proposed in the surrounding area, are 

indicated in the table below.  

 

Table 9: Large-scale renewable energy developments proposed in close proximity to the wind 
farm and PV plant  

Proposed 

Development 

Current Status 

of EIA 
Proponent 

Proposed 

Capacity 
Approximate Location 

CPV/PV Plant on 

the Farm 

Kaalspruit 

Environmental 

Authorisation 

Issued by DEA 

Mainstream 

Renewable 

Power 

50MW Approximately 12km 

north of Loeriesfontein 

Hantam PV 

Solar Energy 

Facility 

Draft 

Environmental 

Impact Report 

(comment period 

ended 17 Feb 

2012) 

Solar Capital 

(Pty) Ltd 

Up to 

525MW 

Approximately 47km 

north of Loeriesfontein 

(just east of Helios 

Substation). 

PV Plant on 

Klein Rooiberg 

Farm 

Draft Scoping 

Report – 

comment period 

Orlight SA 

(Pty) Ltd 

Up to 

150MW 

Approximately 41km 

north of Loeriesfontein 

(10km south of Helios 

Substation). 

 

These pending renewable energy developments and their potential for large scale visual impacts 

could significantly alter the sense of place and visual character in the study area, if constructed. 

The cumulative visual impact experienced by each visual receptor will depend on the number of 

proposed developments within a 10km radius from the receptor location, as beyond 10km the 

visual impact of the development would diminish to an insignificant level. The number of 

proposed developments that each receptor would be visually exposed to (i.e. the cumulative 

impact experienced at each site) is indicated in Table 10 below. It should be noted that the impact 

on each receptor location is indicative of the ‘worst case’ scenario which assumes that all of the 

proposed facilities would be developed. 

 

Table 10: Cumulative visual impact on potentially sensitive receptors 

Visual Receptors  Proposed 
PV Plant 

Proposed 
Wind Farm  

CPV/PV 
Plant on 

the Farm 

Kaalspruit 

Hantam PV 
Solar 

Energy 

Facility  

PV Plant 
on Klein 

Rooiberg 

Farm 

Dwelling on Bitterputs 

Farm 
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Main dwelling on 

Kareedoorn Pan Farm 
     

Old farmhouse on 

Kareedoorn Pan Farm      

Dwelling on Sous 

Farm 
     

Dwelling on Narosies 

Farm 
     

Dwellings in Klein 

Rooiberg 
     

 

As indicated in the table above, the greatest cumulative impact will be experienced by the 

dwelling on Narosies Farm and the dwellings in Klein Rooiberg as they would be visually exposed 

to the Hantam PV Solar Energy Facility and the PV Plant on Klein Rooiberg Farm. None of the 

receptors will be visually exposed to the CPV/PV Plant on the Farm Kaalspruit as this proposed 

development is too far away. 

 

6.6 Overall Visual Impact Rating 

 Potential day-time visual impact of the proposed development 6.6.1

� Planning 

 

No visual impacts are expected during planning. 

 

� Construction 

 

Table 11: Rating of day-time visual impacts of the wind farm and PV plant during construction 

IMPACT OF THE WIND FARM AND PV PLANT  

Environmental Parameter Visual environment:  The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 

Issue/Impact/Environmental 

Effect/Nature  

Day-time visual impact  during  construction : Large 

construction vehicles and equipment during the construction 

phase will alter the natural character of the study area and 

expose visual receptors to visual impacts associated with the 

construction phase. 

     Extent Local / District (2) 
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IMPACT OF THE WIND FARM AND PV PLANT  

     Probability Probable (3) 

     Reversibility Completely reversible (1) 

     Irreplaceable loss of 

resources * 

No loss (1) 

     Duration Short term (1) 

     Cumulative effect Low cumulative effects (2) 

     Intensity/magnitude Medium (2) 

     Significance Rating Prior to mitigation measures:  

There will be a negative low impact i.e. the anticipated impact 

will have negligible negative effects and will require little to no 

mitigation. 

After mitigation measures: 

The negative low impact will persist after mitigation.  

  

  

Pre-mitigation impact  

rating Post mitigation impact rating 

Extent 2 2 

Probability 3 3 

Reversibility 1 1 

Irreplaceable loss 1 1 

Duration 1 1 

Cumulative effect 2 2 

Intensity/magnitude 2 1 

Significance rating -20 (negative low) -10 (negative low) 

Mitigation measures 

� Carefully plan to reduce the construction period. 

� Minimise vegetation clearing and rehabilitate cleared 

areas as soon as possible. 

� Maintain a neat construction site by removing rubble and 

waste materials regularly. 

� Make use of existing gravel access roads where 

possible. 

� Ensure that dust suppression techniques are 

implemented on all access roads. 

 

� Operation 
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Table 12: Rating of day-time visual impacts of the wind farm during operation 

IMPACT OF THE WIND FARM 

Environmental Parameter Visual en vironment:  The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 

Issue/Impact/Environmental 

Effect/Nature  

Day-time visual impact  during operation : The wind farm and 

associated infrastructure will alter the natural character of the 

study area and expose receptors to visual impacts associated 

with the proposed development during operation. 

     Extent Local/district (2) 

     Probability Definite (4) 

     Reversibility Irreversible (4) 

     Irreplaceable loss of 

resources * 

Significant (3) 

     Duration Long term (3) 

     Cumulative effect Medium cumulative effects (3) 

     Intensity/magnitude Medium (2) 

     Significance Rating Prior to mitigation measures:  

There will be a negative medium impact i.e. the anticipated 

impact will have moderate negative effects and will require 

moderate mitigation measures. 
After mitigation measures: 

The negative medium impact will persist. 

  

  

Pre-mitigation impact  

rating 

Pre-mitigation impact  

rating 

Extent 2 2 

Probability 4 4 

Reversibility 4 4 

Irreplaceable loss 3 2 

Duration 3 3 

Cumulative effect 3 3 

Intensity/magnitude 2 2 

Significance rating -38 (negative medium impact) -36 (negative medium impact) 
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IMPACT OF THE WIND FARM 

Mitigation measures 

� Select the alternative for the substation and operation 

and maintenance building that will have the least impact 

on visual receptors. 

� Do not locate any turbines within 500m from an existing 

dwelling. 

� Bury cables under the ground where possible. 

� New overhead power lines should be aligned to follow 

exiting power lines or other infrastructure, such as 

roads. 

� Buildings should be painted with natural tones that fit 

with the surrounding environment. 

 

Table 13: Rating of day-time visual impacts of the PV plant during operation 

IMPACT OF THE PV PLANT 

Environmental Parameter Visual environment:  The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 

Issue/Impact/Environmental 

Effect/Nature  

Day-time visual impact  during operation : The PV plant and 

associated infrastructure will alter the natural character of the 

study area and expose receptors to visual impacts associated 

with the proposed development during operation. 

     Extent Local/district (2) 

     Probability Definite (4) 

     Reversibility Irreversible (4) 

     Irreplaceable loss of 

resources * 

Marginal loss of resources (2) 

     Duration Long term (3) 

     Cumulative effect Low cumulative effects (2) 

     Intensity/magnitude Medium (2) 

     Significance Rating Prior to mitigation measures:  

There will be a negative medium impact i.e. the anticipated 

impact will have moderate negative effects and will require 

moderate mitigation measures. 
After mitigation measures: 
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IMPACT OF THE PV PLANT 

There will be a negative low impact after mitigation. 

  

  

Pre-mitigation impact  

rating Post mitigation impact rating 

Extent 2 1 

Probability 4 4 

Reversibility 4 4 

Irreplaceable loss 2 1 

Duration 3 3 

Cumulative effect 2 1 

Intensity/magnitude 2 2 

Significance rating -34 (negative medium impact) -28 (negative low impact) 

Mitigation measures 

� PV field alternative 1 should be selected for the PV plant 

as it will result in a lower overall impact on the visual 

receptors. 

� Bury cables under the ground where possible. 

� New overhead power lines should be aligned to follow 

exiting power lines or other infrastructure, such as 

roads. 

� Buildings should be painted with natural tones that fit 

with the surrounding environment. 

 

* - Please note in the context of the visual environment ‘resources’ are defined as scenic / natural 

views that are almost impossible to replace. The study area has a natural visual character typical 

of the Karoo environment. The flat topography and short vegetation cover will result in wide 

ranging views being altered by the proposed development. 

 

� Decommissioning 

 

Visual impacts during the decommissioning phase are potentially similar to those during the 

construction phase. 

 

 Potential night-time visual impact of the development 6.6.2

 

� Planning 

 

No visual impacts are expected during planning. 
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� Construction 

 

Table 14: Rating of night-time visual impacts of the wind farm and PV plant during construction 

IMPACT OF THE WIND FARM AND PV PLANT  

Environmental Parameter Visual environment:  The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 

Issue/Impact/Environmental 

Effect/Nature  

Night -time visual impact during construction:  The night 

scene is characterised by a dark night environment with very few 

light sources visible. Most construction activities are likely to take 

place during day-time business hours and therefore the 

construction phase of the development is unlikely to have a 

significant impact on the visual quality of the area at night. 

     Extent Local/district (2) 

     Probability Unlikely (1) 

     Reversibility Completely reversible (1) 

     Irreplaceable loss of 

resources ** 

No loss (1) 

     Duration Short term (1) 

     Cumulative effect Negligible cumulative effects (1) 

     Intensity/magnitude Low (1) 

     Significance Rating Prior to mitigation measures:  

There will be a negative low impact i.e. the anticipated impact 

will have negligible negative effects and will require little to no 

mitigation. 

After mitigation measures: 

The negative low impact will persist after mitigation. 

  

  

Pre-mitigation impact  

rating Post mitigation impact rating 

Extent 1 1 

Probability 1 1 

Reversibility 1 1 

Irreplaceable loss 1 1 
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IMPACT OF THE WIND FARM AND PV PLANT  

Duration 1 1 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -7 (negative low) -6 (negative low) 

Mitigation measures 

� Limit construction activities to day-time hours in order to 

prevent night lighting during construction. 

 

� Operation 

 

Table 15: Rating of night-time visual impacts of the wind farm during operation 

IMPACT OF THE WIND FARM 

Environmental Parameter Visual environment:  The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 

Issue/Impact/Environmental 

Effect/Nature  

Night -time visual impact dur ing operation : The night scene is 

characterised by a dark night environment with very few light 

sources visible. The proposed wind farm will therefore alter the 

visual quality of the area at night by introducing an additional 

light sources in the form of security lighting and a red flashing 

light placed on the top of each wind turbine. 

     Extent Local/district (2) 

     Probability Definite (4) 

     Reversibility Partly reversible (2) 

     Irreplaceable loss of 

resources ** 

Significant (3) 

     Duration Long term (3) 

     Cumulative effect Low (2) 

     Intensity/magnitude Medium (2) 

     Significance Rating Prior to mitigation measures:  

There will be a negative medium impact i.e. the anticipated 

impact will have moderate negative effects and will require 

moderate mitigation measures. 
After mitigation measures: 
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IMPACT OF THE WIND FARM 

The negative medium impact will persist after mitigation. 

  

  

Pre-mitigation impact  

rating Post mitigation impact rating 

Extent 2 2 

Probability 4 4 

Reversibility 2 2 

Irreplaceable loss 3 2 

Duration 3 3 

Cumulative effect 2 2 

Intensity/magnitude 2 2 

Significance rating -32 (negative medium) -30 (negative medium) 

Mitigation measures 

� Make use of fittings that focus the light and prevent light 

spill. 

� Direct perimeter lighting in a downward direction toward 

the site. 

� Limit the use of flood lighting where possible. 

 

Table 16: Rating of night-time visual impacts of the PV plant during operation 

IMPACT OF THE PV PLANT 

Environmental Parameter Visual environment:  The aesthetic or scenic nature of the 

environment within a defined time and space, which covers the 

broad range of visual, cultural and spiritual aspects of the 

landscape. 

Issue/Impact/Environmental 

Effect/Nature  

Night -time visual impact during operation : The night scene is 

characterised by a dark night environment with very few light 

sources visible. The proposed development will therefore alter 

the visual quality of the area at night by introducing an additional 

light sources in the form of security lighting. 

     Extent Local/district (2) 

     Probability Probable (3) 

     Reversibility Partly reversible (2) 

     Irreplaceable loss of 

resources ** 

Marginal (2) 

     Duration Long term (3) 
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IMPACT OF THE PV PLANT 

     Cumulative effect Low (2) 

     Intensity/magnitude Medium (2) 

     Significance Rating Prior to mitigation measures:  

There will be a negative low impact i.e. the anticipated impact 

will have negligible negative effects and will require little to no 

mitigation. 

After mitigation measures: 

The negative low impact will persist after mitigation. 

  

  

Pre-mitigation impact  

rating Post mitigation impact rating 

Extent 2 2 

Probability 3 2 

Reversibility 2 2 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 2 2 

Intensity/magnitude 2 2 

Significance rating -28 (negative low) -26 (negative low) 

Mitigation measures 

� Make use of fittings that focus the light and prevent light 

spill. 

� Direct perimeter lighting in a downward direction toward 

the site. 

� Limit the use of flood lighting where possible. 

 

** - Please note in the context of the night-time visual environment ‘resources’ are defined as 

night scenes with minimal light pollution as they are visual resources for eco-tourism facilities. 

The night scene in the study area is characterised by a picturesque starry sky with limited light 

sources present to ‘pollute’ the visual character. 

 

� Decommissioning 

 

Visual impacts during the decommissioning phase are potentially similar to those during the 

construction phase. 
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7 COMPARARTIVE ASSESSENT OF ALTERNATIVES 

 

As indicated in the map below various alternatives have been investigated for phase 1 and 2 of 

the wind farm as well as the PV plant (Figure 37, Figure 38 and Figure 39). These alternatives will 

need to be comparatively assessed in order to determine the preferred alternatives from a visual 

perspective. 

 

 
Figure 37: Proposed alternatives for the Phase 1 50 MW Wind Farm 
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Figure 38: Proposed alternatives for the Phase 2 42 0MW Wind Farm 
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Figure 39: Proposed alternatives for the 100MW PV p lant 
 

The preference rating for each of the alternatives for the phase 1 wind farm, phase 2 wind farm 

and PV plant are provided in Table 17 below. The alternatives are rated as being either preferred 

(the alternative will result in a low visual impact / reduce the visual impact), not-preferred (the 

alternative will result in relatively high visual impact / increase the visual impact) and favourable 

(the visual impact will be relatively insignificant). 

 

Table 17: Comparative Assessment of Alternatives 
Alternative  Preference  Reasons  

WIND FARM AL TERNATIVES – PHASE 1 

Substation Alt 1 Preferred No major preference, but located 

further away from the two receptors 

locations on Kareedoorn Pan Farm. 

Substation Alt 2 Favourable Both dwellings on Kareedoorn Pan 

Farm are orientated in the opposite 

direction of the substation alternative. 

Operation and Maintenance 

Buildings Alt 1 

Preferred No major preference, but located 

further away from the old farmhouse 

on Kareedoorn Pan Farm and the 
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Alternative  Preference  Reasons  

dwelling on Sous Farm. 

Operation and Maintenance 

Buildings Alt 2 

Favourable The primary orientation of the old 

farmhouse on Kareedoorn Pan Farm 

and the dwelling on Sous Farm are in 

the opposite direction. 

Laydown Area Alt 1 Preferred No major preference, but located 

further away from the old farmhouse 

on Kareedoorn Pan Farm and the 

dwelling on Sous Farm. 

Laydown Area Alt 2 Favourable The primary orientation of the old 

farmhouse on Kareedoorn Pan Farm 

and the dwelling on Sous Farm are in 

the opposite direction. 

Transmission Line Alt 1 Preferred No major preference, but located 

further away from the two receptors 

locations on Kareedoorn Pan Farm. 

Transmission Line Alt 2 Favourable Both dwellings on Kareedoorn Pan 

Farm are orientated in the opposite 

direction of the transmission line 

alternative. 

WIND FARM ALTERNATIV ES – PHASE 2 

Substation Alt 1 Not Preferred  Located in very close proximity 

(approximately 500m) to the dwelling 

on Kareedoorn Pan Farm. The 

dwelling is also oriented directly 

towards the substation alternative. 

Substation Alt 2 Preferred Not within the primary orientation of 

any receptors that are within a short 

distance from the substation 

alternative. 

Operation and Maintenance 

Buildings Alt 1 

Not Preferred Located in very close proximity 

(approximately 500m) to the dwelling 

on Kareedoorn Pan Farm. The 

dwelling is also oriented directly 

towards the building alternative. 

Operation and Maintenance 

Buildings Alt 2 

Preferred Not within the primary orientation of 

any receptors that are within a short 

distance from the building alternative. 

Laydown Area Alt 1 Not Preferred Located in very close proximity 
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Alternative  Preference  Reasons  

(approximately 500m) to the dwelling 

on Kareedoorn Pan Farm. The 

dwelling is also oriented directly 

towards the laydown area alternative. 

Laydown Area Alt 1 Preferred Not within the primary orientation of 

any receptors that are within a short 

distance from the laydown area 

alternative.. 

Transmission Line Alt 1 Not Preferred Located in very close proximity 

(approximately 500m) to the dwelling 

on Kareedoorn Pan Farm. The 

dwelling is also oriented directly 

towards the transmission line 

alternative. 

Transmission Line Alt 2 Preferred Not within the primary orientation of 

any receptors that are within a short 

distance from the transmission line 

alternative. Alignment follows the 

Granaatboskolk road. 

PV PLANT ALTERNA TIVES 

PV Field Alt 1 Preferred No receptors are located in close 

proximity to the PV field alternative. 

PV Field Alt 2 Not Preferred It will impact on all three receptors 

identified as potentially sensitive to the 

PV plant. The old farmhouse on 

Kareedoorn Pan Farm is within a short 

distance from the PV field alternative. 

Transmission Line Alt 1 Preferred Alignment follows the Granaatboskolk 

road. 

Transmission Line Alt 2 Favourable All the potentially sensitive receptors 

are orientated in the opposite 

direction. 

Substation Alt 1 Preferred No receptors are located in close 

proximity to the substation alternative. 

Substation Alt 2 Not Preferred Located closer to the three receptors 

identified as potentially sensitive to the 

PV plant. The old farmhouse on 

Kareedoorn Pan Farm is within a short 

distance from the substation 



MAINSTREAM RENEWABLE POWER      prepared by: SiVEST   
Loeriesfontein Wind Farm and PV Plant – VIA Report – Impact Phase 

Revision No. 0.1 

9 March 2012         Page 67 

 
\\JNBFILE\Projects\10000\10777 Mainstream Wind Farms\Reports\EIA Phase\Specialist Studies\Loeriesfontein\Visual\Loeries VIA rev1 09 Mar 2012 AG.docx  

      

Alternative  Preference  Reasons  

alternative. 

Operation and Maintenance 

Buildings Alt 1 

Preferred No receptors are located in close 

proximity to the building alternative. 

Operation and Maintenance 

Buildings Alt 2 

Not Preferred Located closer to the three receptors 

identified as potentially sensitive to the 

PV plant. The old farmhouse on 

Kareedoorn Pan Farm is within a short 

distance from the building alternative. 

Laydown Area Alt 1 Preferred No receptors are located in close 

proximity to the laydown area 

alternative. 

Laydown Area Alt 2 Not Preferred Located closer to the three receptors 

identified as potentially sensitive to the 

PV plant. The old farmhouse on 

Kareedoorn Pan Farm is within a short 

distance from the laydown area 

alternative. 

 

Preferred 

Not Preferred 

Favourable 

 

 

8 CONCLUSIONS 

 

An EIA-level visual study was conducted to assess the magnitude and significance of the visual 

impacts associated with the development of a wind farm and PV plant near Loeriesfontein in the 

Northern Cape Province. Although majority of the study area has a natural visual character it is 

not typically valued for its tourism significance. It was ascertained that due to the limited human 

habitation in the surrounding area very few potentially sensitive receptors are present in the study 

area and proposed development will not have a low or medium impact on most of these 

receptors. The assessment revealed that the proposed wind and solar energy facility will have a 

negative low visual impact during construction and a negative medium visual impact during 

operation, with very few mitigation measures available.  
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                Appendix B 

VISUAL IMPACT QUESTIONAIRE 
 



 
 

ENVIRONMENTAL IMPACT ASSESSMENT FOR THE PROPOSED DEVELOPMENT OF A 
WIND FARM AND PHOTOVOLTAIC (PV) FACILITY NEAR LOERIESFONTEIN, 
NORTHERN CAPE PROVINCE  
 

(Wind Farm -  DEA Ref. No: 12/12/20/2321/1 & NEAS Ref. No: DEA/EIA/0000381/2011;  
PV Facility - DEA Ref. No: 12/12/20/2321/2 & NEAS Ref. No: DEA/EIA/0000381/2011) 

 

VISUAL IMPACT QUESTIONNAIRE 
 

Submission date: 09 March 2012 
 

 

SiVEST has been appointed by Mainstream Renewable Power (Pty) Ltd, as the independent 
environmental consultants, to conduct an Environmental Impact Assessment (EIA) for the proposed 
development of a wind farm and photovoltaic (PV) facility near Loeriesfontein, Northern Cape Province. 
The EIA needs to be undertaken in order to identify and assess all the potential environmental impacts 
associated with the proposed project. Due to the considerable height of wind turbines and the large 
surface area covered by PV facilities it is important that the potential visual impacts are assessed. As 
such, a Visual Impact Assessment (VIA) has been undertaken by SiVEST as part of the EIA process. It is 
important to note that visual impacts are only experienced when people are present to observe the impact 
and the experience of the viewer is subjective and involves ‘value judgments’. In order to contribute to the 
visual assessment we, therefore request that you complete this questionnaire. 
 
As part of the visual impact assessment, visual models of the wind turbines as they would appear in the 
landscape have been created from several vantage points. The visual models and map indicating the 
location of each photo are attached to this questionnaire to provide an indication of what the 
proposed wind farm will look like from various locations within a 10km radius of the proposed 
development. 
 

1. Have you ever seen a wind turbine or PV plant in real life / in a photograph? 

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………... 

 

2. Do you consider your surrounding environment to be scenic or something of natural beauty to be 
valued? 

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………... 

If yes- 
a. Do you think the proposed development will detract from the beauty of the landscape? 

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………... 

…………………………………………………………………………………………………………………... 

SURNAME  FIRST NAME  

EMAIL  FAX NO  

TEL NO  CELL NO  

POSTAL 
ADDRESS 

 

 POSTAL CODE  



3. Would you consider the establishment of the proposed structures (i.e. wind turbines and PV 
panels) to be elegant structures that symbolize progression toward a less polluted future, or 
foreign objects that will degrade and alter the natural landscape? 

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………... 

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………... 

 

4. Would it be problematic for you if wind turbines and/or PV panels were visible from your 
farmhouse / dwelling? 

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………...................................

............................................................................................................................................................. 

 

5. In general do you regard the proposed establishment of a wind farm and PV plant in your direct 
surroundings as a positive or negative change and what is your overall opinion / perception 
toward the proposed development? 

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………………………………...

…………………………………………………………………………………………...................................

............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................. 

 
 

The Draft Visual Impact Assessment can be downloaded from the SiVEST website 
(http://www.sivest.co.za/Download.aspx then browse to the folder “10777 Loeriesfontein Wind 

Farm and PV Plant”). 
 

 
FOR INQUIRIES PLEASE CONTACT: 

Andrea Gibb 

PO Box 2921, RIVONIA, 2128 Tel (011) 798 0600 
Email: andreag@sivest.co.za Fax: (011) 803 7272 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
SiVEST ……………………… Division 
51 Wessels Road, Rivonia. 2128. South Africa 
PO Box 2921, Rivonia. 2128. South Africa 
 
Tel  + 27 11 798 0600 
Fax  +27 11 803 7272 
Email   info@sivest.co.za 
www.sivest.co.za 
 
Contact Person: Name and Surname 
  Cell No.: 
  Email: 
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      Name: Morné de Jager 
      Cell: 082 565 4059 
      Date: 13 April 2013 

Ref: SiVEST/2013 
 
SiVEST Environmental Division 
51 Wessel Rd 
PO Box 2921 
Rivonia 
2128 
 
ATTENTION:  Shaun Taylor 
 
By Email: shaunt@sivest.co.za 
 
Dear Sir 
 
LOERIESFONTEIN LOCATION ALTERNATIVES: IMPACTS ON NOISE IMPACTS 

In response to your request to evaluate the proposed power line and infrastructural location 
alternatives, please find attached a brief summary as well as a comparative analysis.  
 

1. PROPOSED ALTERNATIVES: SUMMARY 
 
Due to the findings of the 1:100 flood line assessment and the need to split the Environmental 
Authorization into two separate applications a substantive amendment has been proposed.  This 
amendment includes the introduction of a new power line routing alterative as well as a location 
alternative for the supporting wind farm infrastructure. This infrastructure includes substation, 
substation yard, O & M building and temporary construction compound.    
 
The proposed location alternatives however will not influence the findings or recommendations of the 
Environmental Noise Impact Assessment Report. This is because the proposed activities would not 
change the sound levels at identified Noise-sensitive developments with any significant levels. Low 
population densities also significantly reduce the probability of a noise impact occurring.   
 
2. COMPARISON ANALYSIS (NOISE IMPACT) 
 
As part of the amendment, a comparison analysis was undertaken in order to evaluate these locations 
as alternatives to each other.  



Your Management, Monitoring and Environmental Connection.  
 

2 | P a g e  
 

 
Alternative Preference Reasons 
WIND FARM INFRASTRUCTURE LOCATION 
Alternative 1 No Preference Activities located too far from 

potential noise-sensitive developments 
(further than 500 meters). 

Alternative 2 No Preference Activities located too far from 
potential noise-sensitive developments 
(further than 500 meters). 

POWER LINE ROUTE  
Alternative 1 No Preference Activities located too far from 

potential noise-sensitive developments 
(further than 500 meters). 

Alternative 2 No Preference Activities located too far from 
potential noise-sensitive developments 
(further than 500 meters). 

 
Should you require any further details, or have any additional questions, please do not hesitate to call 
me on the above numbers. 
 
Yours Faithfully, 
 
 
 
Morné de Jager  
M2 Environmental Connections CC. 
 



 

 

M2 Environmental Connections cc 
P.O. Box 2047 
Garsfontein East 
0060 
Tel: 012 – 993 2165 
Fax: 086 – 621 0292 
E-mail: morne@menco.co.za 

Study done for: 

 

Mainstream Renewable Power South Africa 

NOISE IMPACT STUDY  

FOR ENVIRONMENTAL IMPACT 

ASSESSMENT 

Establishment of a Wind Energy Facility on various 

farms North of Loeriesfontein, Northern Cape 
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EXECUTIVE SUMMARY 

 

M2 Environmental Connections was commissioned to undertake a specialist study to 

determine the potential noise impact on the surrounding sound environment due to the 

establishment of a Wind Energy Facility (WEF) on various farms north of the town of 

Loeriesfontein in the Northern Cape. This report describes the potential noise impact that 

such a facility may have on the surrounding sound environment, highlighting the 

methods used, potential issues identified, findings and recommendations. The project 

developer will be Mainstream Renewable Power South Africa.  

 

The facility and associated infrastructure could include: 

 Up to 199 1  1 – 3 MW wind turbines providing a generation capacity of 

approximately 460 MW to be developed in two phases, namely: 

o 50 MW (approximately 20 2.5 MW turbines) connecting to the 66 kV 

busbar of the Eskom Helios substation, 

o 420 MW (up to 182 2.3 MW turbines) connecting to the 400 kV busbar of 

the Eskom Helios substation. 

 Concrete foundations associated with each wind turbines of approximately 20m x 

20m (2.5m deep) with an adjacent laydown area; 

 Electrical cables (lain underground where possible) between the project turbines 

and sub-station; 

 An on-site substation; 

 Overhead Power lines connecting the on-site substation to the Eskom sub-station; 

 A maintenance/control building; and 

 Access Roads, into and between the turbines.  

 

It should be noted that the developer is also considering the development of a 50 MW 

Photo-voltaic (PV) system at a future stage. This PV facility however will not contribute to 

the noise environment. 

 

This report makes use of predictive models to identify issues of concern. As the developer 

cannot commit to a particular wind turbine (make and model) in this early stage, the 

noise emission characteristics of the Nordex H90 2500HS was used. With the input data 

as used, this assessment indicated that the proposed project will have a noise impact of a 

medium significance on NSD01 (during the operational phase), but sufficient mitigation 

                                           

1 It should be noted that the layout evaluated only comprised of 117 wind turbines 
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measures are proposed, which, if implemented will reduce the potential noise impact to a 

low significance on all NSDs in the area during both the construction and operational 

phases for all wind speeds.  

 

It is recommended that the modelling be reviewed if the layout or type of wind turbines 

considered change significantly. This is critical should the developer select to use a larger 

wind turbine or select to add or move wind turbines closer to any potential noise-

sensitive development. 

 

It should be noted that the noise impact was determined based on the outcome of a 

regression analysis that indicated that the likely long-term ambient sound levels could be 

significant during periods when wind speeds exceeds 5 m/s. The regression analysis is 

based on a number of measurements taken at various sites during periods when the wind 

was blowing, but when there were little other noise sources.  

 

As such it is recommended that the developer implement a monitoring programme before 

the development of the WEF confirming the validity of the regression analysis of non-site 

specific data. It is therefore recommended that the ambient sound environment be 

defined over a longer period as per the environmental management plan.  

 

In addition quarterly noise monitoring should be conducted by an acoustic consultant for 

the first year of operation. This monitoring is to take place over a period of 24 hours in 

10 minute bins, with the resulting data co-ordinated with wind speeds as measured at a 

10 meter height. These samples should be collected when the Wind Turbines are 

operational.  

 

Annual feedback regarding noise monitoring should be presented to all stakeholders and 

other Interested and Affected parties in the area. Noise monitoring must be continued as 

long as noise complaints are registered.  

 

The findings of this report should also be made available to all potentially noise-sensitive 

developments in the area, or the contents explained to them to ensure that they 

understand all the potential risks that the development of a wind energy facility may 

have on them and their families.  
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GLOSSARY OF ABBREVIATIONS 

 

AZSL Acceptable Zone Sound Level (Rating Level) 

DEANC Department of Environmental Affairs and Nature Conservation 

DEA  Department of Environmental Affairs  

EAP             Environmental Assessment Practitioner 

ECA             Environment Conservation Act (Act 78 of 1989) 

ECO  Environmental Control Officer 

EIA  Environmental Impact Assessment 

EMP  Environmental Management Plan 

EMS  Environmental Management System 

FEL Front End Loader 

IAPs  Interested and Affected Parties 

i.e. that is 

IEM Integrated Environmental Management 

km  kilometres 

LHD Load haul dumper 

m  Meters (measurement of distance) 

m2 Square meter 

m3 Cubic meter 

mamsl  Meters above mean sea level 

MENCO M² Environmental Connections cc 

NEMA  National Environmental Management Act, 1998 (Act 107 of 1998) 

NCR Noise Control Regulations (under Section 25 of the ECA) 

NGO  Non-government Organisation 

PPE  Personal Protective Equipment 

PPP  Public Participation Process 

SABS South African Bureau of Standards 

SANS  South African National Standards 

SHEQ  Safety Health Environment and Quality 

TLB Tip Load Bucket  

UTM Universal Transverse Mercator 

WEF Wind Energy Facility 

WHO  World Health Organisation 

WTG  Wind Turbine Generator  
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GLOSSARY OF TERMS 

1/3-Octave 
Band 

A filter with a bandwidth of one-third of an octave representing four semitones, 

or notes on the musical scale. This relationship is applied to both the width of 
the band, and the centre frequency of the band. See also definition of octave 
band. 

A – Weighting 

 

An internationally standardised frequency weighting that approximates the 

frequency response of the human ear and gives an objective reading that 
therefore agrees with the subjective human response to that sound. 

Air Absorption The phenomena of attenuation of sound waves with distance propagated in air, 
due to dissipative interaction within the gas molecules.  

Alternatives A possible course of action, in place of another, that would meet the same 

purpose and need (of proposal). Alternatives can refer to any of the following, 
but are not limited hereto: alternative sites for development, alternative site 

layouts, alternative designs, alternative processes and materials. In Integrated 
Environmental Management the so-called “no go” alternative refers to the 
option of not allowing the development and may also require investigation in 
certain circumstances. 

Ambient  The conditions surrounding an organism or area. 

Ambient Noise The all-encompassing sound at a point being composed of sounds from many 
sources both near and far. It includes the noise from the noise source under 
investigation. 

Ambient Sound The all-encompassing sound at a point being composite of sounds from near 
and far.  

Ambient Sound 
Level 

Means the reading on an integrating impulse sound level meter taken at a 
measuring point in the absence of any alleged disturbing noise at the end of a 

total period of at least 10 minutes after such a meter was put into operation. 
In this report the term Background Ambient Sound Level will be used. 

Amplitude 

Modulated 
Sound 

A sound that noticeably fluctuates in loudness over time. 

Applicant Any person who applies for an authorisation to undertake a listed activity or to 
cause such activity in terms of the relevant environmental legislation. 

Assessment The process of collecting, organising, analysing, interpreting and 
communicating data that is relevant to some decision. 

Audible 
Frequency 

Range 

Generally assumed to be the range from about 20 Hz to 20,000 Hz, the range 
of frequencies that our ears perceive as sound. 

Background 
Ambient Sound 
Level 

The level of the ambient sound indicated on a sound level meter in the absence 
of the sound under investigation (e.g. sound from a particular noise source or 
sound generated for test purposes). Ambient sound level as per Noise Control 
Regulations. 

C-Weighting This is an international standard filter, which can be applied to a pressure 

signal or to a SPL or PWL spectrum, and which is essentially a pass-band filter 
in the frequency range of approximately 63 to 4000 Hz. This filter provides a 
more constant, flatter, frequency response, providing significantly less 
adjustment than the A-scale filter for frequencies less than 1000 Hz. 

dB(A) Sound Pressure Level in decibel that has been A-weighted, or filtered, to match 
the response of the human ear. 

Decibel (db) A logarithmic scale for sound corresponding to a multiple of 10 of the threshold 

of hearing. Decibels for sound levels in air are referenced to an atmospheric 
pressure of 20 μ Pa. 

Diffraction Modification of the progressive wave distribution due to the presence of 
obstacles in the field. Reflection and refraction are special cases of diffraction.  

Direction of 
Propagation 

The direction of flow of energy associated with a wave. 
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Disturbing noise Means a noise level that exceeds the zone sound level or, if no zone sound 

level has been designated, a noise level that exceeds the ambient sound level 
at the same measuring point by 7 dBA or more.  

Environment The external circumstances, conditions and objects that affect the existence 

and development of an individual, organism or group; these circumstances 
include biophysical, social, economic, historical, cultural and political aspects.  

Environmental 
Control Officer  

Independent Officer employed by the applicant to ensure the implementation 

of the Environmental Management Plan (EMP) and manages any further 
environmental issues that may arise. 

Environmental 
impact 

A change resulting from the effect of an activity on the environment, whether 

desirable or undesirable. Impacts may be the direct consequence of an 
organisation’s activities or may be indirectly caused by them. 

Environmental 

Impact 
Assessment 

An Environmental Impact Assessment (EIA) refers to the process of identifying, 

predicting and assessing the potential positive and negative social, economic 

and biophysical impacts of any proposed project, plan, programme or policy 
that requires authorisation of permission by law and that may significantly 
affect the environment. The EIA includes an evaluation of alternatives, as well 
as recommendations for appropriate mitigation measures for minimising or 
avoiding negative impacts, measures for enhancing the positive aspects of the 
proposal, and environmental management and monitoring measures. 

Environmental 
issue  

A concern felt by one or more parties about some existing, potential or 
perceived environmental impact. 

Equivalent 

continuous A-
weighted sound 
exposure level 
(LAeq,T) 

The value of the average A-weighted sound pressure level measured 

continuously within a reference time interval T, which have the same mean-
square sound pressure as a sound under consideration for which the level 
varies with time. 

Equivalent 
continuous A-

weighted rating 
level (LReq,T) 

The Equivalent continuous A-weighted sound exposure level (LAeq,T) to which 
various adjustments has been added. More commonly used as (LReq,d) over a 

time interval 06:00 – 22:00 (T=16 hours) and (LReq,n) over a time interval of 
22:00 – 06:00 (T=8 hours). 

Footprint area Area to be used for the construction of the proposed development, which does 
not include the total study area. 

Frequency The rate of oscillation of a sound, measured in units of Hertz (Hz) or kiloHertz 

(kHz). One hundred Hz is a rate of one hundred times per second. The 
frequency of a sound is the property perceived as pitch: a low-frequency sound 
(such as a bass note) oscillates at a relatively slow rate, and a high-frequency 
sound (such as a treble note) oscillates at a relatively high rate. 

Green field A parcel of land not previously developed beyond that of agriculture or forestry 

use; virgin land. The opposite of Green field is Brown field, which is a site 
previously developed and used by an enterprise, especially for a manufacturing 
or processing operation. The term Brown field suggests that an investigation 
should be made to determine if environmental damage exists. 

G-Weighting An International Standard filter used to represent the infrasonic components of 
a sound spectrum. 

Harmonics Any of a series of musical tones for which the frequencies are integral multiples 
of the frequency of a fundamental tone. 

Infrasound Sound with a frequency content below the threshold of hearing, generally held 

to be about 20 Hz. Infrasonic sound with sufficiently large amplitude can be 
perceived, and is both heard and felt as vibration. Natural sources of 
infrasound are waves, thunder and wind. 

Integrated 

Development 
Plan 

A participatory planning process aimed at developing a strategic development 

plan to guide and inform all planning, budgeting, management and decision-
making in a Local Authority, in terms of the requirements of Chapter 5 of the 
Municipal Systems Act, 2000 (Act 32 of 2000). 

Integrated 

Environmental 

IEM provides an integrated approach for environmental assessment, 

management, and decision-making and to promote sustainable development 
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Management and the equitable use of resources. Principles underlying IEM provide for a 
democratic, participatory, holistic, sustainable, equitable and accountable 
approach. 

Interested and 
affected parties 

Individuals or groups concerned with or affected by an activity and its 

consequences. These include the authorities, local communities, investors, 
work force, consumers, environmental interest groups and the general public. 

Key issue An issue that is raised during the Scoping process that has not received an 

adequate response and that requires further investigation before it can be 
resolved. 

Listed activities Development actions that is likely to result in significant environmental impacts 

as identified by the delegated authority (formerly the Minister of Environmental 
Affairs and Tourism) in terms of Section 21 of the Environment Conservation 
Act. 

Loudness The attribute of an auditory sensation that describes the listener's ranking of 

sound in terms of its audibility.  

Magnitude of 
impact 

Magnitude of impact means the combination of the intensity, duration and 
extent of an impact occurring. 

Masking The raising of a listener's threshold of hearing for a given sound due to the 
presence of another sound.  

Mitigation To cause to become less harsh or hostile. 

Negative impact A change that reduces the quality of the environment (for example, by 

reducing species diversity and the reproductive capacity of the ecosystem, by 
damaging health, or by causing nuisance). 

Noise a. Sound that a listener does not wish to hear (unwanted sounds).  
b. Sound from sources other than the one emitting the sound it is desired to 
receive, measure or record.  
c. A class of sound of an erratic, intermittent or statistically random nature.  

Noise Level The term used in lieu of sound level when the sound concerned is being 

measured or ranked for its undesirability in the contextual circumstances.  

Noise-sensitive 
development 

developments that could be influenced by noise such as: 
a) districts (see table 2 of SANS 10103:2008) 

1. rural districts, 
2. suburban districts with little road traffic, 

3. urban districts, 
4. urban districts with some workshops, with business premises, and with 

main roads, 
5. central business districts, and 
6. industrial districts; 

b) educational, residential, office and health care buildings and their 
surroundings; 

c) churches and their surroundings; 
d) auditoriums and concert halls and their surroundings; 

e) recreational areas; and 

f) nature reserves. 

 

In this report Noise-sensitive developments is also referred to as a Potential 
Sensitive Receptor 

Octave Band A filter with a bandwidth of one octave, or twelve semi-tones on the musical 
scale representing a doubling of frequency. 

Positive impact A change that improves the quality of life of affected people or the quality of 
the environment. 

Property Any piece of land indicated on a diagram or general plan approved by the 

Surveyor-General intended for registration as a separate unit in terms of the 
Deeds Registries Act and includes an erf, a site and a farm portion as well as 
the buildings erected thereon 

Public 

Participation 

A process of involving the public in order to identify needs, address concerns, 

choose options, plan and monitor in terms of a proposed project, programme 
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Process or development  

Reverberant 
Sound 

The sound in an enclosure excluding that is received directly from the source.  

Reverberation The persistence, after emission of a sound has stopped, of a sound field within 
an enclosure.  

Significant 
Impact 

 

An impact can be deemed significant if consultation with the relevant 

authorities and other interested and affected parties, on the context and 
intensity of its effects, provides reasonable grounds for mitigating measures to 
be included in the environmental management report. The onus will be on the 
applicant to include the relevant authorities and other interested and affected 
parties in the consultation process. Present and potential future, cumulative 
and synergistic effects should all be taken into account. 

Sound Level The level of the frequency weighted and time weighted sound pressure as 
determined by a sound level meter.  

Sound Power Of a source, the total sound energy radiated per unit time.  

Sound Pressure 
Level (SPL) 

Of a sound, 20 times the logarithm to the base 10 of the ratio of the RMS 
sound pressure level to the reference sound pressure level. International 

values for the reference sound pressure level are 20 micropascals in air and 
100 millipascals in water. SPL is reported as Lp in dB (not weighted) or in 
various other weightings.  

Soundscape Sound or a combination of sounds that forms or arises from an immersive 

environment. The study of soundscape is the subject of acoustic ecology. The 
idea of soundscape refers to both the natural acoustic environment, consisting 
of natural sounds, including animal vocalizations and, for instance, the sounds 

of weather and other natural elements; and environmental sounds created by 
humans, through musical composition, sound design, and other ordinary 
human activities including conversation, work, and sounds of mechanical origin 
resulting from use of industrial technology. The disruption of these acoustic 
environments results in noise pollution. 

Study area Refers to the entire study area encompassing all the alternative routes as 

indicated on the study area map. 

Sustainable 
Development 

 

Development that meets the needs of the present without compromising the 

ability of future generations to meet their own needs. It contains within it two 
key concepts: the concept of "needs", in particular the essential needs of the 
world's poor, to which overriding priority should be given; and the idea of 
limitations imposed by the state of technology and social organization on the 
environment's ability to meet present and the future needs (Brundtland 
Commission, 1987). 

Zone of 

Potential 
Influence 

The area defined as the radius about an object, or objects beyond which the 
noise impact will be insignificant. 

Zone Sound 
Level 

Means a derived dBA value determined indirectly by means of a series of 

measurements, calculations or table readings and designated by a local 
authority for an area. This is similar to the Rating Level as defined in 

SANS10103. 
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1 INTRODUCTION  

1.1 INTRODUCTION AND PURPOSE 

M2 Environmental Connections was commissioned to undertake a specialist study to 

determine the potential noise impact on the surrounding sound environment due to the 

establishment of a Wind Energy Facility (WEF) on various farms North of Loeriesfontein in 

the Northern Cape. 

 

This report describes the potential noise impact that such a facility may have on the 

surrounding sound environment, highlighting the methods used, potential issues 

identified, findings and recommendations. 

 

1.2 BRIEF PROJECT DESCRIPTION 

Mainstream Renewable Power South Africa proposes the establishment of a commercial 

Wind Energy Facility and its associated infrastructure on various farms north of the town 

of Loeriesfontein.  

 

The properties where the WEF will be developed are approximately 104 km2, though the 

footprint of the infrastructure (access roads, wind turbines, sub-station and other 

buildings) would be less than 1 km2. The area studied in terms of the noise impact of the 

proposed WEF is approximately 200 km2 and includes an area up to a radius of 2,000m 

further than the wind turbines. 

 

The facility and associated infrastructure could include: 

 Up to 199 2  1 – 3 MW wind turbines providing a generation capacity of 

approximately 460 MW to be developed in two phases, namely: 

o 40 MW (approximately 17 2.3 MW turbines) connecting to the 66 kV busbar 

of the Eskom Helios substation, 

o 420 MW (approximately 182 2.3 MW turbines) connecting to the 400 kV 

busbar of the Eskom Helios substation. 

 Concrete foundations associated with each wind turbines of approximately 20m x 

20m (2.5m deep) with an adjacent laydown area; 

 Electrical cables (lain underground where possible) between the project turbines 

and sub-station; 

 An on-site substation; 

                                           

2 It should be noted that the layout evaluated only comprised of 117 wind turbines 
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 Overhead Power lines connecting the on-site substation to the Eskom sub-station; 

 A maintenance/control building; and 

 Access Roads, into and between the turbines.  

 

A layout received during February 2012 indicated the following: 

- A total amount of 168 wind turbines, divided into 

o 20 wind turbines for phase 1 (Project 1) providing for a 50 MW facility, 

o 148 wind turbines for phase 2 (Project 2) providing for a 420 MW facility, 

 

A third phase would include a 100MW Solar Photo-voltaic Facility. The solar facility 

however will not be investigated any further, as it will not have an influence on the 

acoustic environment. 

 

1.3 TERMS OF REFERENCE 

SANS 10328:2008 (Edition 3) specifies the methods to assess the noise impacts on the 

environment due to a proposed activity that might impact on the environment. The 

standard also stipulates the minimum requirements to be investigated for an EIA. These 

minimum requirements are: 

1. the purpose of the investigation 

2. a brief description of the planned development or the changes that are being 

considered 

3. a brief description of the existing environment including, where relevant, the 

topography, surface conditions and meteorological conditions at the time 

measurements are taken 

4. the identified noise sources together with their respective sound pressure levels or 

sound power levels (or both) and, where applicable, the operating cycles, the 

nature of sound emission, the spectral composition and the directional 

characteristics 

5. the identified noise sources that were not taken into account and the reasons as to 

why they were not investigated 

6. the identified noise-sensitive developments and the noise impact on them 

7. where applicable, any assumptions, with references, made with regard to any 

calculations or determination of source and propagation characteristics 

8. an explanation, either by a brief description or by reference, of all measuring and 

calculation procedures that were followed, as well as any possible adjustments to 

existing measuring methods that had to be made, together with the results of 

calculations 
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9. an explanation, either by description or by reference, of all measuring or 

calculation methods (or both) that were used to determine existing and predicted 

rating levels, as well as other relevant information, including a statement of how 

the data were obtained and applied to determine the rating level for the area in 

question 

10. the location of measuring or calculating points in a sketch or on a map 

11. quantification of the noise impact with, where relevant, reference to the literature 

consulted and the assumptions made 

12. alternatives that were considered and the results of those that were investigated 

13. a list of all the interested or affected parties that offered any comments with 

respect to the environmental noise impact investigation 

14. a detailed summary of all the comments received from interested or affected 

parties as well as the procedures and discussions followed to deal with them 

15. conclusions that were reached 

16. proposed recommendations 

17. if remedial measures will provide an acceptable solution in significantly reducing 

the impact, these remedial measures should be outlined in detail and included in 

the final record of decision if the approval is obtained from the relevant authority. 

If the remedial measures deteriorate after time and a follow-up auditing or 

maintenance programme (or both) is instituted, this programme should be included 

in the final recommendations and accepted in the record of decision if the approval 

is obtained from the relevant authority; and 

18. any follow-up investigation which should be conducted at completion of the project 

as well as at regular intervals after the commissioning of the project so as to 

ensure that the recommendations of this report will be maintained in the future. 

 

1.4 STUDY AREA 

The study area is described in terms of environmental components that may contribute or 

change the sound character in the area. A site locality map is presented in Figure 1.1. 

1.4.1 Project Location 

The facility is proposed on the following farm portions near the town of Loeriesfontein in 

the Northern Cape: 

 Remainder of the Farm No. 226, Calvinia Road, Northern Cape; and 

 Portions  1 and 2 of the Farm No. 213, Calvinia Road, Northern Cape. 
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A site locality map is presented in Figure 1.1 showing above mentioned farm portions as 

well as the area under investigation. 

1.4.2 Topography 

The proposed WEF will be developed in a rural area that is generally flat.  

1.4.3 Roads 

Excluding the gravel road leading to the site are there are no roads of significance in the 

vicinity of the site. The gravel road carries insufficient traffic to contribute to ambient 

sound levels on the site.  

 

There are a railway line passing the site to the south-east, and a number trains were 

observed during the day. No trains were observed at night, though there exist insufficient 

data to conclude that trains only travel during the day.  

 

 

Figure 1.1: Site map indicating area proposed for the WEF 

 

1.4.4 Land Use 

Land use is mostly wilderness. 
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1.4.5 Ground Conditions and Vegetation 

The area consists mostly of low growing shrubs with hard ground conditions typical of an 

arid area. The ground cover may offers little in the way of acoustical shielding. 

1.4.6 Existing Background Ambient Sound Levels 

The study area has a rural character in terms of the background sound levels. Onsite 

measurements and the existing soundscape are discussed in more detail in section 3.2. 

 

1.5 AVAILABLE INFORMATION 

Apart from measurements collected during the compilation of the Scoping Noise Study for 

this project, no other information regarding the current soundscape is available. 

 

1.6 POTENTIAL SENSITIVE RECEPTORS (NOISE SENSITIVE DEVELOPMENTS) 

Potentially Sensitive Receptors (PSRs), also known as Noise-Sensitive Developments 

(NSDs) were initially identified using Google Earth®, supported by a site visit to confirm 

the status of the identified dwellings.  

 

The reason for the site visit, apart from sampling ambient sound levels, is that there could 

be a number of derelict or abandoned dwellings that could be seen as a sensitive receptor, 

or small dwellings that could not be identified on the aerial image, or those that were built 

after the date of the aerial photograph. 

 

Potential receptors in and around3 the proposed WEF were identified and are presented in 

Figure 1.2. The distances between the PSRs and the closest proposed Wind Turbine 

Generator (WTG) (as per the proposed preliminary second layout) are also defined.  

 

Table 1.1: Locations of the identified Noise-sensitive Developments (Datum type: 

WGS84 – Hartbeeshoek) 

Noise-sensitive 

development 

Description Location Latitude Location  

Longitude 

Distance to closest 

Wind Turbine 

NSD01 Residential -30.475701°  19.564488° 770 m 

NSD02 Residential -30.427893°  19.605356° 2,205 m 

D1 Derelict -30.424920°  19.577818° 
Not relevant, old shed 

that is unoccupied 

 

                                           

3 The area inside and up to 2,000 meters from the proposed WEF 
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The occupation of both NSD01 and NSD02 is based on the observation of livestock such as 

chickens around the dwellings. There is also a train station near NSD01, but it is not 

occupied. 

 

 

Figure 1.2: Aerial image indicating potentially sensitive receptors and property 

boundaries in the proposed WEF 

 

1.7 COMMENTS RECEIVED FROM INTERESTED OR AFFECTED PARTIES 

No comments regarding the potential noise impact were received during the public 

participation process. 

 



M2 ENVIRONMENTAL CONNECTIONS CC 

EIA REPORT: NOISE IMPACT – WIND ENERGY FACILITY NEAR LOERIESFONTEIN 

Page  7 

2 LEGAL CONTEXT, POLICIES AND GUIDELINES 

2.1 THE REPUBLIC OF SOUTH AFRICA CONSTITUTION ACT (“THE CONSTITUTION”) 

The environmental rights contained in section 24 of the Constitution provide that everyone 

is entitled to an environment that is not harmful to his or her well-being. In the context of 

noise, this requires a determination of what level of noise is harmful to well-being. The 

general approach of the common law is to define an acceptable level of noise as that 

which the reasonable person can be expected to tolerate in the particular circumstances. 

The subjectivity of this approach can be problematic which has led to the development of 

noise standards (see Section 2.7). 

 

“Noise pollution” is specifically included in Part B of Schedule 5 of the Constitution, which 

means that noise pollution control is a local authority competence, provided that the local 

authority concerned has the capacity to carry out this function. 

 

2.2 THE ENVIRONMENT CONSERVATION ACT 

The Environment Conservation Act (“ECA”) allows the Minister of Environmental Affairs 

and Tourism (“now the Ministry of Water and Environmental Affairs”) to make regulations 

regarding noise, among other concerns. See also section 2.6. 

 

2.3 THE NATIONAL ENVIRONMENTAL MANAGEMENT ACT 

The National Environmental Management Act (“NEMA”) defines “pollution” to include any 

change in the environment, including noise. A duty therefore arises under section 28 of 

NEMA to take reasonable measures while establishing and operating any facility to prevent 

noise pollution occurring. NEMA sets out measures which may be regarded as reasonable. 

They include the following measures: 

1. to investigate, assess and evaluate the impact on the environment 

2. to inform and educate employees about the environmental risks of their work and 

the manner in which their tasks must be performed in order to avoid causing 

significant pollution or degradation of the environment 

3. to cease, modify or control any act, activity or process causing the pollution or 

degradation 

4. to contain or prevent the movement of the pollution or degradation 

5. to eliminate any source of the pollution or degradation 

6. to remedy the effects of the pollution or degradation 
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2.4 NATIONAL ENVIRONMENTAL MANAGEMENT: AIR QUALITY ACT (“AQA”) 

Section 34 of the National Environmental Management: Air Quality Act (Act 39 of 2004) 

makes provision for:  

(1) the Minister to prescribe essential national noise standards - 

(a) for the control of noise, either in general or by specified machinery 

or activities or in specified places or areas; or 

(b) for determining – 

(i)  a definition of noise 

(ii)  the maximum levels of noise 

(2) When controlling noise the provincial and local spheres of government are 

bound by any prescribed national standards. 

 

This section of the Act is in force, but no such standards have yet been promulgated. Draft 

regulations have however, been promulgated for adoption by Local Authorities. 

 

An atmospheric emission licence issued in terms of section 22 may contain conditions in 

respect of noise. This will however, not be relevant to the facility, as no atmospheric 

emissions will take place. 

 

2.5 MODEL AIR QUALITY MANAGEMENT BY-LAW FOR ADOPTION AND ADAPTATION BY 

MUNICIPALITIES 

Model Air Quality Management By-Laws for adoption and adaptation by municipalities was 

published by the Department of Water and Environmental Affairs in the Government 

Gazette of 2 July 2010 as Government Notice 579 of 2010. 

 

The main aim of the model air quality management by-law is to assist municipalities in the 

development of their air quality management by-law within their jurisdictions. It is also 

the aim of the model by-law to ensure uniformity across the country when dealing with air 

quality management challenges. Therefore, the model by-law is developed to be generic in 

order to deal with most of the air quality management challenges. 

 

 IT IS NOT the aim of the model by-law to have legal force and effect on 

municipalities when published in the Gazette; and 

 IT IS NOT the aim of the model by-law to impose the by-law on municipalities. 

 

Section 18 specifically focuses on Noise Pollution Management, with sub-section 1 stating: 
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“No person shall make, produce or cause a disturbing noise, or allow it to be made, 

produced or caused by any person, animal, machine, device or apparatus or any 

combination thereof.” 

 

 IT IS NOT the aim of the model by-law to have legal force and effect on 

municipalities when published in the Gazette; and 

 IT IS NOT the aim of the model by-law to impose the by-law on municipalities. 

 

A municipality will have to follow the legal process set out in the Local Government: 

Municipal Systems Act, 2000 (Act No. 32 of 2000) when adopting and adapting the model 

by-law to its local jurisdictions. 

 

2.6 NOISE CONTROL REGULATIONS 

In terms of section 25 of the ECA, the national noise-control regulations (GN R154 in 

Government Gazette No. 13717 dated 10 January 1992) were promulgated. The NCRs 

were revised under Government Notice Number R. 55 of 14 January 1994 to make it 

obligatory for all authorities to apply the regulations.  

 

Subsequently, in terms of Schedule 5 of the Constitution of South Africa of 1996, 

legislative responsibility for administering the noise control regulations was devolved to 

provincial and local authorities. Provincial Noise Control Regulations exist in the Free 

State, Western Cape and Gauteng provinces, but the Northern Cape province have not yet 

adopted provincial regulations in this regard. 

 

It should be noted that the National Noise Control Regulations defines: 

"controlled area" 

as a piece of land designated by a local authority where, in the case of-- 

c) industrial noise in the vicinity of an industry- 

i. the reading on an integrating impulse sound level meter, taken outdoors at 

the end of a period of 24 hours while such meter is in operation, exceeds 61 

dBA; or 

ii. the calculated outdoor equivalent continuous "A"-weighted sound pressure 

level at a height of at least 1,2 meters, but not more than 1,4 meters, above 

the ground for a period of 24 hours, exceeds 61 dBA; 

 

"disturbing noise" 
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As the noise level which exceeds the zone sound level or, if no zone sound level has been 

designated, a noise level which exceeds the ambient sound level at the same measuring 

point by 7 dBA or more. 

 

"zone sound level" 

as a derived dBA value determined indirectly by means of a series of measurements, 

calculations or table readings and designated by a local authority for an area. This is the 

same as the Rating Level as defined in SANS 10103. 

 

In addition: 

In terms of Regulation 2 (d): 

“A local authority may –  

before changes are made to existing facilities or existing uses of land or buildings, or 

before new buildings are erected, in writing require that noise impact assessments or tests 

are conducted to the satisfaction of that local authority by the owner, developer, tenant or 

occupant of the facilities, land or buildings or that, for the purposes of regulation 3(b) or 

(c), reports or certificates in relation to the noise impact to the satisfaction of that local 

authority are submitted by the owner, developer, tenant or occupant to the local authority 

on written demand”; 

 

In terms of Regulation 3 (c): 

“No person shall – 

make changes to existing facilities or existing uses of land or buildings or erect new 

buildings, if it shall in the opinion of a local authority house or cause activities which shall, 

after such change or erection, cause a disturbing noise, unless precautionary measures to 

prevent the disturbing noise have been taken to the satisfaction of the local authority”; 

 

In terms of Regulation 4 of the Noise Control Regulations: 

“No person shall make, produce or cause a disturbing noise, or allow it to be made, 

produced or caused by any person, machine, device or apparatus or any combination 

thereof”. 

 

2.7 NOISE STANDARDS 

Four South African Bureau of Standards (SABS) scientific standards are considered 

relevant to noise from a Wind Energy Facility. They are: 

 SANS 10103:2008. ‘The measurement and rating of environmental noise with 

respect to annoyance and to speech communication’. 
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 SANS 10210:2004. ‘Calculating and predicting road traffic noise’. 

 SANS 10328:2008. ‘Methods for environmental noise impact assessments’. 

 SANS 10357:2004. ‘The calculation of sound propagation by the Concave 

method’. 

 

The relevant standards use the equivalent continuous rating level as a basis for 

determining what is acceptable. The levels may take single event noise into account, but 

single event noise by itself does not determine whether noise levels are acceptable for 

land use purposes. The recommendations that the standards make are likely to inform 

decisions by authorities, but non-compliance with the standards will not necessarily render 

an activity unlawful per se. 

 

2.8 INTERNATIONAL GUIDELINES 

While there exist a number of international guidelines and standards that could 

encompass a document in itself, the three mentioned below were selected as they are 

used by different countries in the subject of environmental noise management, with the 

last two documents specifically focussing on the noises associated by wind energy 

facilities. 

2.8.1 Guidelines for Community Noise (WHO, 1999)  

The World Health Organization’s (WHO) document on the Guidelines for Community Noise 

is the outcome of the WHO- expert task force meeting held in London, United Kingdom, in 

April 1999. It is based on the document entitled “Community Noise” that was prepared for 

the World Health Organization and published in 1995 by the Stockholm University and 

Karolinska Institute. 

 

The scope of WHO's effort to derive guidelines for community noise is to consolidate actual 

scientific knowledge on the health impacts of community noise and to provide guidance to 

environmental health authorities and professionals trying to protect people from the 

harmful effects of noise in non-industrial environments.  

 

Guidance on the health effects of noise exposure of the population has already been given 

in an early publication of the series of Environmental Health Criteria. The health risk to 

humans from exposure to environmental noise was evaluated and guidelines values 

derived. The issue of noise control and health protection was briefly addressed. 
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The document uses the LAeq and LA,max noise descriptors to define noise levels. It should be 

noted that a follow-up document focusing on Night-time Noise Guidelines for Europe 

(WHO, 2009).  

2.8.2 The Assessment and Rating of Noise from Wind Farms (ETSU, 1996) 

This report describes the findings of a Working Group on Wind Turbine Noise, facilitated by 

the United Kingdom Department of Trade and Industry. It was developed as an Energy 

Technology Support Unit 4  (ETSU) project. The aim of the project was to provide 

information and advice to developers and planners on noise from wind turbines. The 

report represents the consensus view of a number of experts (experienced in assessing 

and controlling the environmental impact of noise from wind farms). Their findings can be 

summarised as follows: 

 

1. Absolute noise limits applied at all wind speeds are not suited to wind farms; limits 

set relative to the background noise are more appropriate  

2. LA90,10mins is a much  more accurate descriptor when monitoring ambient and 

turbine noise levels 

3. The effects of other wind turbines in a given area should be added to the effect of 

any proposed wind energy facility, to calculate the cumulative effect 

4. Noise from a wind energy facility should be restricted to no more than 5 dBA above 

the current ambient noise level at a potential sensitive receptor 

5. Wind farms should be limited to within the range of 35dBA to 40dBA (day-time) in 

a low noise environment. A fixed limit of 43 dBA should be implemented during all 

night time noise environments. This should increase to 45 dBA (day and night) if 

the potential receptor has financial investments in the wind energy facility 

7. A penalty system should be implemented for wind turbine/s that operates with a 

tonal characteristic 

2.8.3 Noise Guidelines for Wind Farms (MoE, 2008) 

This document establishes the sound level limits for land-based wind power generating 

facilities and describes the information required for noise assessments and submissions 

under the Environmental Assessment Act and the Environmental Protection Act, Canada. 

 

The document defines: 

                                           

4 ETSU was set up in 1974 as an agency by the United Kingdom Atomic Energy Authority to manage research 

programmes on renewable energy and energy conservation. The majority of projects managed by ETSU were 

carried out by external organisations in academia and industry. In 1996, ETSU became part of AEA Technology 

plc which was separated from the UKAEA by privatisation. 
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 Sound Level Limits for different areas (similar to rural and urban areas), defining 

limits for different wind speeds at 10 m height, refer also Table 2.15 

 The Noise Assessment Report, including; 

o Information that must be part of the report 

o Full description of noise sources 

o Adjustments, such as due to the wind speed profile (wind shear) 

o The identification and defining of potential sensitive receptors 

o Prediction methods to be used (ISO 9613-2) 

o Cumulative impact assessment requirements 

o It also defines specific model input parameters 

o Methods on how the results must be presented 

o Assessment of Compliance (defining magnitude of noise levels)  

 

Table 2.1: Summary of Sound Level Limits for Wind Farms 

Wind speed (m/s) at 10 m height 4 5 6 7 8 9 10 

Wind Turbine Sound Level Limits, Class 3 Area, dBA 40 40 40 43 45 49 51 

Wind Turbine Sound Level Limits, Class 1 & 2 Areas, dBA 45 45 45 45 45 49 51 

 

The document used the LAeq,1h noise descriptor to define noise levels. 

                                           

5 The measurement of wind induced background sound level is not required to establish the applicable limit. The wind induced 

background sound level reference curve, dashed line in Figure 1, was determined by correlating the A-weighted ninetieth 

percentile sound level (L90) with the average wind speed measured at a particularly quiet site. The applicable Leq sound level 

limits at higher wind speeds are given by adding 7 dB to the wind induced background L90 sound level reference values   
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3 CURRENT ENVIRONMENTAL SOUND CHARACTER  

3.1 MEASUREMENT PROCEDURE 

Ambient (background) noise levels were measured at appropriate times in accordance 

with the South African National Standard SANS 10103:2008 "The measurement and 

rating of environmental noise with respect to land use, health, annoyance and to 

speech communication". The standard specifies the acceptable techniques for sound 

measurements including: 

 type of equipment; 

 minimum duration of measurement; 

 microphone positions; 

 calibration procedures and instrument checks; and 

 weather conditions. 

 

It should be noted that wind-induced noises are usually seen as unwanted noises, and 

samples reflecting significant background interference due to wind-induced noises are 

normally discarded. However, for the purpose of this study, it was opted to include all 

measurements taken because the typical operating noise of the facility will only be emitted 

during times when wind-induced noise levels are relevant.  

 

The equipment defined in Table 3.1 was used for gathering data: 

 

Table 3.1: Equipment used to gather data 

Equipment Model Serial no Calibration 

SLM Rion NL-32 01182945 17 June 2010 

Microphone* Rion UC-53A 315479 17 June 2010 

Preamplifier Rion NH-21 28879 17 June 2010 

Calibrator Rion NC-74 34494286 27 January 2011 

Anemometer Kestrel 4000 587391 Calibrated6 

* Microphone fitted with the appropriate windshield.  

3.2 ON-SITE MEASUREMENTS 

A number of 10 minute measurements were taken during the day and night of 13 June 

2011. The sound level meter was referenced at 1,000 Hz directly before and after the 

measurements were taken. In all cases drift was less than 0.2 dBA.  

 

                                           

6 Certificate of Conformity issued by Nielsen-Kellerman Co. 
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Figure 3.1: Monitoring points selected near the proposed facility (marked as 

blues squares) 

 

The locations used to measure ambient (background) sound levels are presented in 

Figure 3.1. These points are considered sufficient to determine the ambient (background) 

sound levels in the area. The results are presented in Table 3.2 below. 

 

Table 3.2: Results of ambient sound level monitoring (Datum type: WGS 84, 

Decimal Degrees) 

Point name 
Location, 

Latitude 

Location, 

Longitude 

LAeq,T 

(dBA) 

LA, max 

(dBA) 

LA, min 

(dBA) 

LA, 90 

(dBA) 

Wind 

speed 

Ave. 

(m/s) 
LBN01 (N) -30.336740° 19.584582° 25.7 32.1 16.3 18.8 1.1 

LBN02 (N) -30.420516° 19.561455° 23.6 36.6 16.1 16.9 0.9 

LBN03 (N) -30.485515° 19.557087° 29.7 43.1 17 19.4 0.9 

LBN04 (D) -30.497410° 19.557970° 54.3 64.2 48.9 50.8 4.2 

LBN05 (D) -30.498541° 19.559391° 74.1 74.5 72.7 73.5 3.2 

LBN06 (D) -30.476170° 19.563890° 30.6 38.9 18.3 23.3 0.4 

LBN07 (D) -30.428747° 19.605808° 42.2 55.7 25.4 33.5 3.4 

LBN07 (D)(T) -30.428747° 19.605808° 51.3 61.2 28.4 33.1 3.2 

Notes:  

 The Sound Level Meter was fitted with the WS-03 all-weather windshield during times when the average wind speed 

exceeded 3 m/s 

 (D) = Day, (N) = Night, (R) = Road, (T) = Train moving slowly through station 

 The Rion Sound Level Meter NL 32 minimum limit is at 18 dBA. 
 LBN05 taken approximately 1 meter from Transformer inside the substation perimeter.   
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During the period that measurements were collected sound levels in the area ranged from 

less than 18 dBA (LA90) upwards, indicating that this area is very quiet (with no wind 

blowing and away from anthropogenic activities). All samples illustrate the rural character 

of the area during periods with light winds, with mainly natural sounds defining the 

acoustic character. The area is considered rural. 

 

3.3 INFLUENCE OF WIND ON AMBIENT SOUND LEVELS 

Unfortunately, current local regulations and standards do not consider changing ambient 

(background) sound levels due to natural events, such as can be found near the coast or 

areas where wind-induced noises are prevalent. This is unfortunately unfeasible with wind 

energy facilities, as these facilities will only operate when the wind is blowing. It is 

therefore important that the impact of wind-induced noises be considered when 

determining the noise impact of such as a facility. However, care should be taken when 

taking this approach due to other factors that complicate noise propagation from wind 

turbines (see also section 4.2). 

 

Figure 3.2 illustrates this situation where the sound pressure levels associated with wind 

action increase as wind speeds increase. The actual sound levels measured (mainly wind 

impacting on the background ambient sound levels) is also indicated in this figure (in 

Yellow and Light Blue).  

 

 

Figure 3.2: Ambient sound levels as wind speed increase 
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Due to the lack of an acceptable guideline in South Africa, the method proposed in the 

ETSU R97 (1996) will be adopted in this report. The curve developed is based on the noise 

measurements collected at a number of sites in South Africa. While these measurements 

are not site-specific, it relates to measurements collected in areas away from any 

anthropogenic noise sources, including measurements collected in areas considered semi-

arid. It is presented to illustrate the concept that as wind speeds increase, ambient sound 

levels will also increase.  

 

To develop appropriate ambient sound levels at various wind speeds, the best curve was 

fitted through the LA90 measurements (see also section 5.3.3).  

 

It should be noted that most of these sound levels were measured at least 200 m away 

from any dwelling, and in most cases preferably more than 500 m7. In addition the points 

were selected to be away from structures (buildings, trees, etc.) that could significantly 

impact the ambient sound levels during periods when wind is blowing. During times when 

wind is blowing, ambient sound levels are generally higher near dwellings or other 

structures than at areas away from such structures. There is a number of factors that 

determine by how much ambient sound levels close to a dwelling might differ from the 

ambient sound level further away, including: 

 Whether there are any wind pumps close to the dwelling; 

 Type of trees around dwelling (conifers vs. broad-leaved trees, habitat that it 

provides to birds/animals, food that it may provide to birds/animals); 

 The number, type and distance between the dwelling (measuring point) and trees. 

This is especially relevant when the trees are directly against the house (where the 

branches can touch the roof); 

 The material used in the construction of the dwelling; 

 How well the dwelling was maintained; and 

 What type and how many farm animals are in the vicinity of the dwelling. 

 

                                           

7 It should be noted that this is different from the ETSU-R97 method, where the ambient sound measurements 
are conducted close to the dwelling of the potential noise-sensitive development. These measurement as such 
would be significantly (2 – 10 dBA) lower than if the measurements were to be collected next or close to a farm 
house. 
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4 POTENTIAL NOISE SOURCES 

 

Increased noise levels are directly linked with the various activities associated with the 

construction of the facility and related infrastructure, as well as the operational phase of 

the activity.  

 

4.1 POTENTIAL NOISE SOURCES: CONSTRUCTION PHASE 

4.1.1 Construction equipment 

Construction activities include: 

 Establish internal access roads - the internal road alignment is governed by the 

positioning of the wind turbines (i.e. Figure 7.3). The potential risk would depend 

whether any access roads are constructed near to any potential noise-sensitive 

developments; 

 Site preparation activities will include clearance of vegetation at the footprint of 

each turbine. These activities will require the stripping of topsoil which will need to 

be stockpiled, backfilled and/or spread on site; 

 Construct foundations – it is expected that the volume of concrete required for 

each turbine foundation will be in the order 300 - 400 m³. Due to the volume of 

concrete that will be required, an on-site batching plant could be required to 

ensure a continuous concreting operation. The source of aggregate is yet 

undefined; 

 Transport of components & equipment to site – all components will be brought to 

site in sections by means of flatbed trucks. Additionally, components of various 

specialized construction and lifting equipment are required on site to erect the wind 

turbines and will need to be transported to site. The typical civil engineering 

construction equipment will need to be brought to the site for the civil works (e.g. 

excavators, trucks, graders, compaction equipment, cement trucks, etc.). The 

components required for the establishment of the overhead power line (including 

towers and cabling) will be transported to site as required; 

 Establishment of laydown & hard standing areas - laydown areas will need to be 

established at each turbine position for the placement of wind turbine components. 

Laydown and storage areas will also be required to be established for the civil 

engineering construction equipment which will be required on site. Hard standing 

areas will need to be established for operation of the crane. Cranes of the size 
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required to erect turbines are sensitive to differential movement during lifting 

operations and require a hard standing area; 

 Erect turbines - a crane will be used to lift the tower sections into place and then 

the nacelle will be placed onto the top of the assembled tower. The next step will 

be to assemble or partially assemble the rotor on the ground; it will then be lifted 

to the nacelle and bolted in place. A small crane will likely be needed for the 

assembly of the rotor while the large crane will be needed to put it in place; 

 Construct substation - the underground cables carrying the generated power from 

the individual turbines will join at the substation. The construction of the substation 

would require a site survey; site clearing and leveling and construction of access 

road/s (where required); construction of a substation terrace and foundation; 

assembly, erection and installation of equipment (including transformers); 

connection of conductors to equipment; and rehabilitation of any disturbed areas 

and protection of erosion sensitive areas; 

 Establishment of ancillary infrastructure - A workshop as well as a contractor’s 

equipment camp may be required. The establishment of these facilities/buildings 

will require the clearing of vegetation and leveling of the development site and the 

excavation of foundations prior to construction. A laydown area for building 

materials and equipment associated with these buildings will also be required; 

 Connection of wind turbines to the substation - each wind turbine will be connected 

to the on-site substation via electrical cables, to be lain underground where 

possible. The installation of these cables will require the excavation of trenches of 

approximately 1 m deep within which they can then be laid. The underground 

cables will be planned to follow the internal access roads, where possible; 

 A number of overhead power lines to connect to Eskom’s existing Substation in 

the area;  

 Site rehabilitation - once construction is completed and once all construction 

equipment is removed, the site will be rehabilitated where practical and 

reasonable. 

 

The equipment likely to be required to complete the above tasks will typically include: 

 excavator/graders, bulldozer(s), dump trucks(s), vibratory roller, bucket loader, 

rock breaker(s), drill rig, flatbed truck(s), pile drivers, concrete truck(s), crane(s), 

fork lift(s) and various 4WD and service vehicles.  

 

Octave sound power levels typical for this equipment are presented in Appendix A.  
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4.1.2 Material supply: Concrete batching plants and use of Borrow Pits 

There exist three options for the supply of the concrete to the development site. These 

options are: 

1. The transport of “ready-mix” concrete from the closest centre to the development. 

2. The transport of aggregate and cement from the closest centre to the 

development, with the establishment of a small concrete batching plant close to 

the activities. This would most likely be a movable plant. 

3. The establishment of a small quarrying activity, where aggregate will be mined, 

crushed and screened and used onsite. Cement will still be transported to the site, 

where there will be a small movable concrete batching plant.  

 

While some stone are removed during foundation development, this stone may not be 

sufficient, or of an acceptable quality for the use as concrete aggregate material. 

Additional aggregate are generally required. 

 

For the purpose of the EIA, Option 2 was assumed as being the preferred option. Any 

required aggregate will be sourced from existing commercial borrow pits in the area.  

4.1.3 Blasting 

Blasting may be required as part of the civil works to clear obstacles or to prepare 

foundations. However, blasting will not be considered during the EIA phase for the 

following reasons: 

 Blasting is highly regulated, and control of blasting to protect human health, 

equipment and infrastructure will ensure that any blasts will use the minimum 

explosives and will occur in a controlled manner. The breaking of obstacles with 

explosives is also a specialized field and when correct techniques are used, causes 

significantly less noise than using a rock-breaker. 

 People are generally more concerned over ground vibration and air blast levels that 

might cause building damage than the impact of the noise from the blast. 

However, these are normally associated with close proximity mining/quarrying.  

 Blasts are an infrequent occurrence, with a loud but a relative instantaneous 

character. Potentially affected parties generally receive sufficient notice (siren) and 

the knowledge that the duration of the siren noise as well as the blast will be over 

relative fast results in a higher acceptance of the noise. Note that with the 

selection of explosives and blasting methods, noise levels from blasting is relatively 

easy to control. 
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4.1.4 Traffic 

A significant source of noise during the construction phase is additional traffic to and from 

the site, as well as traffic on the site. This will include trucks transporting equipment, 

aggregate and cement as well as various components used to develop the wind turbine.  

 

Construction traffic is expected to be generated throughout the entire construction period, 

however, the volume and type of traffic generated will be dependent upon the 

construction activities being conducted, which will vary during the construction period. 

Noise levels due to additional traffic will be estimated using the methods stipulated in 

SANS 10210:2004 (Calculating and predicting road traffic noise). 

 

4.2 POTENTIAL NOISE SOURCES: OPERATIONAL PHASE 

Noise emitted by wind turbines can be associated with two types of noise sources. These 

are aerodynamic sources due to the passage of air over the wind turbine blades and 

mechanical sources that are associated with components of the power train within the 

turbine, such as the gearbox and generator and control equipment for yaw, blade pitch, 

etc. These sources generally have different characteristics and can be considered 

separately. In addition there are other lesser noise sources, such as the substations 

themselves, traffic (maintenance) as well as transmission line noise. 

4.2.1 Wind Turbine Noise: Aerodynamic sources8 

Aerodynamic noise is emitted by a wind turbine blade through a number of sources such 

as: 

1. Self noise due to the interaction of the turbulent boundary layer with the blade 

trailing edge 

2. Noise due to inflow turbulence (turbulence in the wind interacting with the blades) 

3. Discrete frequency noise due to trailing edge thickness 

4. Discrete frequency noise due to laminar boundary layer instabilities (unstable flow 

close to the surface of the blade) 

5. Noise generated by the rotor tips 

 

Noise due to aerodynamic instabilities (mechanisms 3 and 4) can be reduced to 

insignificant levels by careful design. The other mechanisms are an inescapable 

consequence of the aerodynamics of the turbine that produces the power and between 

them they will make up most, if not all, of the aerodynamic noise radiated by the wind 

                                           

8 Renewable Energy Research Laboratory, 2006; ETSU R97: 1996 



M2 ENVIRONMENTAL CONNECTIONS CC 

EIA REPORT: NOISE IMPACT – WIND ENERGY FACILITY NEAR LOERIESFONTEIN 

Page  22 

turbine. The relative contribution of each source will depend upon the detailed design of 

the turbine and the wind speed and turbulence at the time.  

 

The mechanisms responsible for tip noise (mechanism 5) are currently under 

investigation, but it appears that methods for its control through design of the tip shape 

might be available. Self-noise (mechanism 1) is most significant at low wind speeds, 

whereas noise due to inflow turbulence (mechanism 2) becomes the dominant source at 

the higher wind speeds. Both mechanisms increase in strength as the wind speed 

increases, particularly inflow turbulence. The overall result is that at low to moderate wind 

speeds, the noise from a fixed speed wind turbine increases at a rate of 0.5-1.5 dBA /m/s 

up to a maximum at wind speeds of 7 -12 m/s (noise generated by the WTG does not 

increase significantly at wind speeds above 12 m/s). 

 

Therefore, as the wind speed increases, noises created by the wind turbine also increases. 

At a low wind speed the noise created by the wind turbine is generally (relatively) low, 

and increases to a maximum at a certain wind speed when it either remains constant as 

illustrated in Figure 4.1, increase very slightly or even drops, all depending on the design 

of the specific wind turbine generator.  

 

Noise emission for the Vestas V90-1.8 MW GridStreamer
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Figure 4.1: Noise Curve Vestas V90 – 1.8 MW GridStreamer (figure for 

illustration purposes only) 

 

Typical noise characteristics can be measured for each type of wind turbine, and 

minimum/average/maximum curves can be compiled. The more accurate the data, the 

more accurate the modelling would be.  
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The developer highlighted that the exact make and model of wind turbine considered are 

yet unknown, and that the final choice would only be taken once more wind data is 

available as well as the economic conditions at that point. The Nordex H90 2500 wind 

turbine generator was selected for the purpose of this Environmental Noise Impact 

Assessment. The noise characteristics of this wind turbine were sourced from the internet.  

 

Sound power emissions (in octave sound power levels) for this wind turbine are presented 

in Table 7.3. The propagation model makes use of various frequencies, because these 

frequencies are affected in different ways as it propagates through air, over barriers and 

over different ground conditions.    

4.2.2 Wind Turbine: Mechanical sources9 

Mechanical noise is generally perceived within the emitted noise from wind turbines as an 

audible tone(s) that is subjectively more intrusive than a broad band noise of the same 

sound pressure level. Sources for this noise are generally associated with: the gearbox 

and the tooth mesh frequencies of the step up stages; generator noise caused by coil 

flexure of the generator windings that is associated with power regulation and control; 

generator noise caused by cooling fans; and control equipment noise caused by hydraulic 

compressors for pitch regulation and yaw control. 

 

Tones are noises with a narrow sound frequency composition (e.g. the whine of an 

electrical motor).  Annoying tones can be created in numerous ways: machinery with 

rotating parts such as motors, gearboxes, fans and pumps often create tones. An 

imbalance or repeated impacts may cause vibration that, when transmitted through 

surfaces into the air, can be heard as tones. Pulsating flows of liquids or gases can also 

create tones, which may be caused by combustion processes or flow restrictions. The best 

and most well-known example of a tonal noise is the buzz created by a flying mosquito.  

 

Where complaints have been received due to the operation of wind farms, tonal noise 

from the installed wind turbines appears to have increased the annoyance perceived by 

the complainants and indeed has been the primary cause for complaint. 

 

However, tones were normally associated with the older models of turbines. All turbine 

manufacturers have started to ensure that sufficient forethought is given to the design of 

quieter gearboxes and the means by which these vibration transmission paths may be 

                                           

9 Renewable Energy Research Laboratory, 2006; ETSU R97: 1996; Audiology Today, 2010; HGC Engineering, 

2007 
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broken. Through the use of careful gearbox design and/or the use of anti-vibration 

techniques, it is possible to minimise the transmission of vibration energy into the turbine 

supporting structure.  

 

The benefits of these design improvements have started to filter through into wind farm 

developments which are using these modified wind turbines. New generation wind 

turbine generators should not emit any clearly distinguishable tones. 

4.2.3 Transformer noises (Substations) 

Also known as magnetostriction, this is when the sheet steel used in the core of the 

transformer tries to change shape when being magnetised. When the magnetism is taken 

away, the shape returns, only to try and deform in a different manner when the polarity is 

changed.  

 

This deformation is not uniform; consequently it varies all over a sheet. With a 

transformer core being composed of many sheets of steel, these deformations are taking 

place erratically all over each sheet, and each sheet is behaving erratically with respect to 

its neighbour. The resultant is the “hum” frequently associated with transformers. While 

this may be a soothing sound in small home appliances, various complaints are logged in 

areas where people stay close to these transformers. At a voltage frequency of 50 Hz, 

these “vibrations” takes place 100 times a second, resulting in a tonal noise at 100Hz. 

This is normally not an issue if the substation is further than 200 meters from a potentially 

sensitive receptor. 

 

This is a relatively easy noise to mitigate with the use of acoustic shielding 

and/or placement of the transformer equipment and will not be considered 

further in the EIA study. 

4.2.4 Transmission Line Noise (Corona noise) 

Corona noise is caused by the partial breakdown of the insulation properties of air 

surrounding the conducting wires. It can generate an audible and radio-frequency noise, 

but generally only occurs in humid conditions as provided by fog or rain. A minimum line 

potential of 70 kV or higher is generally required to generate corona noise depending on 

the electrical design. Corona noise does not occur on domestic distribution lines. 

 

Corona noise has two major components: a low frequency tone associated with the 

frequency of the AC supply (100 Hz for 50 Hz source) and broadband noise. The tonal 

component of the noise is related to the point along the electric waveform at which the air 

begins to conduct. This varies with each cycle and consequently the frequency of the 
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emitted tone is subject to great fluctuations. Corona noise can be characterised as 

broadband ‘crackling’ or ‘buzzing’, but fortunately it is generally only a feature during fog 

or rain. 

 

It will not be further investigated, as corona discharges results in: 

 Power losses 

 Audible noises 

 Electromagnetic interference 

 A purple glow  

 Ozone production 

 Insulation damage 

 

In addition this is associated with high voltage transmission lines, and not the lower 

voltage distribution lines proposed for construction by the developer. 

 

As such, Electrical Service Providers (such as Eskom) goes to great lengths to 

design power transmission equipment to minimise the formation of corona 

discharges. In addition, it is an infrequent occurrence with a relative short 

duration compared to other operational noises. At the relative low voltages 

proposed for this project Corona noises would not be an issue. 

4.2.5 Low Frequency Noise10 

4.2.5.1 Background  

Low frequency sound is the term used to describe sound energy in the region below 

~200Hz. The rumble of thunder and the throb of a diesel engine are both examples of 

sounds with most of their energy in this low frequency range. Infrasound is often used to 

describe sound energy in the region below 20Hz.  

 

Almost all noise in the environment has components in this region although they are of 

such a low level that they are not significant (wind, ocean, thunder).  

4.2.5.2 The generation of Low Frequency Sounds 

Due to the low rotational rates of the blades of a WTG as well as the size of these blades, 

significant acoustic energy is radiated by large wind turbines in the infrasonic range. It 

should be noted that a number of studies highlighted that these sounds are below the 

threshold of perception (BWEA, 2005). 

                                           

10  Renewable Energy Research Laboratory, 2006; DELTA, 2008; DEFRA, 2003; HGC Engineering, 2006; 

Whitford, Jacques, 2008; Noise-con, 2008; Minnesota DoH, 2009; Kamperman, 2008, Van den Berg, 2004 
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4.2.5.3 Detection of Low Frequency Sounds 

The levels of infrasound radiated by the largest wind turbines are very low in comparison 

to other sources of acoustic energy in this frequency range such as sonic booms, shock 

waves from explosions, etc. The danger of hearing damage from wind turbine low-

frequency emissions is remote to non-existent. However, sounds in a frequency range less 

than 100Hz can, under the right circumstances, be responsible for annoying nearby 

residents. However, except very near the source, most people outside cannot detect the 

presence of low-frequency noise from a wind turbine. It should be noted that there are 

people who are more sensitive to low frequency sounds. 

4.2.5.4 Measurement, Isolation and Assessment of Low Frequency Sounds 

There remains significant debate regarding the noise from WTGs, public response to that 

noise, as well as the presence or not of low frequency sound and how it affects people. 

While low frequency sounds can be measured, it is far more difficult to isolate low 

frequency sounds due to the numerous sources that generate these sounds.  

 

Unfortunately, there isn’t a standardised test, nor an assessment procedure available for 

the assessment of low frequency sounds, neither is there an accepted methodology on 

how low frequency sounds can be modelled or predicted. This is because low frequency 

sound can travel large distances, and are present all around us, with a significant 

component generated by nature itself (ocean, wind, etc.).  

 

SANS 10103 proposes a method to identify whether low frequency noise could be an 

issue. It proposes that if the difference between the A-frequency weighted and the C-

frequency weighted equivalent continuous (LAeq >> LCeq) sound pressure levels is greater 

than 10 dB, a predominant low frequency component may be present. However, at all 

cases existing acoustic energy in low frequencies associated with wind must be 

considered. 

4.2.5.5 Summary: Low Frequency Noise11 

Low frequency noise is always present around us as it is produced by both man and 

nature. While problems have been associated with older downwind wind turbines in the 

1980s, this has been considered by the wind industry and modern upwind turbines do not 

suffer from the same problems.  

                                           

11 BWEA, 2005 
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4.2.6 Amplitude modulation12 

Although very rare, there is one other characteristic of wind turbine sound that increases 

the sleep disturbance potential above that of other long-term noise sources. The 

amplitude modulation of the sound emissions from the wind turbines creates a repetitive 

rise and fall in sound levels synchronised to the blade rotation speed, sometimes referred 

to as a “swish” or “thump”.  

 

Pederson (2003) highlighted a weak correlation between sound pressure level and noise 

annoyance caused by wind turbines. Residents complaining about wind turbines noise 

perceived more sound characteristics than noise levels. People were able to distinguish 

between background ambient sounds and the sounds that the blades made. The noise 

produced by the blades lead to most complaints. Most of the annoyance was experienced 

between 16:00 and midnight. This could be an issue as noise propagation modelling would 

be reporting an equivalent, or “average” sound pressure level, a parameter that ignores 

the “character” of the sound.  

 

Unfortunately, the mechanism of amplitude modulated noises is not known although 

various possible reasons have been put forward. Although the prevalence of complaints 

about amplitude modulation is relatively small, it is not clear whether this is because it 

does not occur often enough or whether it is because housing is not in the right place to 

observe it. Furthermore, the fact that the mechanism is unknown means that it is not 

possible to predict when or whether it will occur. 

 

Even though there are thousands of wind turbine generators in the world, amplitude 

modulation is one subject receiving the least complaints and due to this very few 

complaints, little research went into this subject. It is included in this report to highlight all 

potential risks, albeit extremely low risks such as this (low significance due to very low 

probability).  

                                           

12 Renewable Energy Research Laboratory, 2006; Audiology Today, 2010; HGC Engineering, 2007; Whitford, 

2008; Noise-con, 2008; DEFRA, 2007; Bowdler, 2008 
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5 METHODS: NOISE IMPACT ASSESSMENT AND 
SIGNIFICANCE 

5.1 NOISE IMPACT ON ANIMALS
13 

A great deal of research was conducted in the 1960's and 1970's on the effects of aircraft 

noise on animals. While aircraft noise have a specific characteristic that might not be 

comparable with industrial noise, the findings should be relevant to most noise sources.  

 

Overall, the research suggests that species differ in their response to:  

 Various types of noise 

 Durations of noise 

 Sources of noise 

  

A general animal behavioural reaction to aircraft noise is the startle response, with the 

strength and length of the startle response appearing to be dependent on: 

 which species is exposed 

 whether there is one animal or a group 

 whether there have been some previous exposures 

 

Unfortunately, there are numerous other factors in the environment of animals that also 

influence the effects of noise. These include predators, weather, changing prey/food base 

and ground-based disturbance, especially anthropogenic. This hinders the ability to define 

the real impact of noise on animals. 

 

From these and other studies the following can be concluded: 

 Animals respond to impulsive (sudden) noises (higher than 90 dBA) by running 

away. If the noises continue, animals would try to relocate. This is not relevant to 

wind energy facilities because the turbines do not generate impulsive noises even 

close to these sound levels. 

 Animals of most species exhibit adaptation with noise, including aircraft noise and 

sonic booms (far worse than noises associated with Wind Turbines). 

 More sensitive species would relocate to a more quiet area, especially species that 

depend on hearing to hunt or evade prey, or species that makes use of 

sound/hearing to locate a suitable mate.  

 Noises associated with helicopters, motor- and quad bikes significantly impact on 

animals. 

                                           

13 Report to Congressional Requesters, 2005; USEPA, 1971; Autumn, 2007; Noise quest, 2010 



M2 ENVIRONMENTAL CONNECTIONS CC 

EIA REPORT: NOISE IMPACT – WIND ENERGY FACILITY NEAR LOERIESFONTEIN 

Page  29 

5.1.1 Domestic Animals 

It has been observed that most domestic animals are generally not bothered by noise, 

excluding most impulsive noises. In the intensity range that a Wind Turbine generates 

noise, it should not impact on any domestic animal. 

5.1.2 Wildlife  

Noise impacts are highly species dependent. Studies showed that most animals adapt to 

noises, and would even return to a site after an initial disturbance, even if the noise is 

continuous. The more sensitive animals that might be impacted by noise would most likely 

relocate to a quieter area. 

 

5.2 WHY NOISE CONCERNS COMMUNITIES
14 

Noise can be defined as "unwanted sound", and an audible acoustic energy that adversely 

affects the physiological and/or psychological well-being of people, or which disturbs or 

impairs the convenience or peace of any person. One can generalise by saying that sound 

becomes unwanted when it: 

 Hinders speech communication 

 Impedes the thinking process 

 Interferes with concentration 

 Obstructs activities (work, leisure and sleeping) 

 Presents a health risk due to hearing damage 

 

However, it is important to remember that whether a given sound is "noise" depends on 

the listener or hearer. The driver playing loud rock music on their car radio hears only 

music, but the person in the traffic behind them hears nothing but noise. 

 

Response to noise is unfortunately not an empirical absolute, as it is seen as a multi-

faceted psychological concept, including behavioural and evaluative aspects. For instance, 

in some cases, annoyance is seen as an outcome of disturbances, in other cases it is seen 

as an indication of the degree of helplessness with respect to the noise source. 

 

Noise does not need to be loud to be considered “disturbing”. One can refer to a dripping 

tap in the quiet of the night, or the irritating “thump-thump” of the music from a 

neighbouring house at night when one would like to sleep.  

 

Severity of the annoyance depends on factors such as: 

                                           

14 World Health Organization, 1999; Noise quest, 2010; Journal of Acoustical Society of America, 2009 
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 Background sound levels, and the background sound levels the receptor is used to, 

 The manner in which the receptor can control the noise (helplessness), 

 The time, unpredictability, frequency distribution, duration, and intensity of the 

noise, 

 The physiological state of the receptor, 

 The attitude of the receptor about the emitter (noise source). 

 

5.3 IMPACT ASSESSMENT CRITERIA 

5.3.1 Overview: The common characteristics 

The word "noise" is generally used to convey a negative response or attitude to the sound 

received by a listener. There are four common characteristics of sound, any or all of which 

determine listener response and the subsequent definition of the sound as "noise". These 

characteristics are:  

• Intensity  

• Loudness  

• Annoyance  

• Offensiveness  

 

Of the four common characteristics of sound, intensity is the only one which is not 

subjective and can be quantified. Loudness is a subjective measure of the effect sound has 

on the human ear. As a quantity it is therefore complicated, but has been defined by 

experimentation on subjects known to have normal hearing.  

 

The annoyance and offensive characteristics of noise are also subjective. Whether or not a 

noise causes annoyance mostly depends upon its reception by an individual, the 

environment in which it is heard, the type of activity and mood of the person and how 

acclimatised or familiar that person is to the sound. 

5.3.2 Noise criteria of concern 

The criteria used in this report were drawn from the criteria for the description and 

assessment of environmental impacts from the EIA Regulations, published by the 

Department of Environmental Affairs (June 2006) in terms of the NEMA, SANS 

10103:2008 as well as guidelines from the World Health Organization.  

 

There are a number of criteria that are of concern for the assessment of noise impacts. 

These can be summarised in the following manner: 
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 Increase in noise levels: People or communities often react to an increase in the 

ambient noise level they are used to, which is caused by a new source of noise. With 

regards to the Noise Control Regulations (promulgated in terms of the ECA), an 

increase of more than 7 dBA is considered a disturbing noise. See also Figure 5.1. 

 Zone Sound Levels: Previously referred to as the acceptable rating levels, it sets 

acceptable noise levels for various areas. See also Table 5.1. 

 Absolute or total noise levels: Depending on their activities, people generally are 

tolerant to noise up to a certain absolute level, e.g. 65 dBA. Anything above this level 

will be considered unacceptable. 

 

 

Figure 5.1: Criteria to assess the significance of impacts stemming from noise  

 

In South Africa, the document that addresses the issues concerning environmental noise 

is SANS 10103:2008 (See also Table 5.1). It provides the equivalent ambient noise levels 

(referred to as Rating Levels), LReq,d and LReq,n, during the day and night respectively to 

which different types of developments may be exposed. For rural areas the Zone Sound 

Levels are: 

 Day (06:00 to 22:00) - LReq,d = 45 dBA; and 

 Night (22:00 to 06:00) - LReq,n = 35 dBA. 

 

SANS 10103:2008 also provides a guideline for estimating community response to an 

increase in the general ambient sound level caused by an intruding noise. If Δ is the 

increase in sound level, the following criteria are of relevance: 

 Δ ≤ 3 dBA: An increase of 3 dBA or less will not cause any response from a 

community. It should be noted that for a person with average hearing acuity an 
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increase of less than 3 dBA in the general ambient noise level would not be 

noticeable.  

 3 < Δ ≤ 5 dBA: An increase of between 3 dBA and 5 dBA will elicit ‘little’ 

community response with ‘sporadic complaints’. People will just be able to notice a 

change in the sound character in the area.  

 5 < Δ ≤ 15 dBA: An increase of between 5 dBA and 15 dBA will elicit a ‘medium’ 

community response with ‘widespread complaints’. In addition, an increase of 

10 dBA is subjectively perceived as a doubling in the loudness of a noise. For an 

increase of more than 15 dBA the community reaction will be ‘strong’ with ‘threats 

of community action’.  

 

Table 5.1: Acceptable Zone Sound Levels for noise in districts (SANS 

10103:2008) 

 

 

For the purpose of this Environmental Noise Impact Assessment the Zone Sound Levels as 

proposed in SANS 10103:2008 would be adopted to be acceptable to the noise sensitive 

developments in the area during periods when the wind speeds are less than 4 m/s. 

5.3.3 Determining appropriate Zone Sound Levels 

SANS 10103:2008 unfortunately does not cater for instances when background ambient 

sound levels change due to the impact of external forces. Locations close (more than 500 

meters from coastline) from the sea for instance always has an ambient sound level 

exceeding 35 dBA, and, in cases where the sea is rather turbulent, it can easily exceed 45 

dBA. Similarly, noise induced by high winds is not considered in the SANS standard. 
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Setting noise limits relative to the ambient sound level is relatively straightforward when 

the prevailing ambient sound level and source level are constant. However, wind turbines 

only start to operate when wind speeds exceed 3 m/s. Noise emissions therefore relates to 

the wind speed and similarly, the environment in which they are heard also depends upon 

the strength of the wind and the noise associated with its effects. It is therefore necessary 

to derive an ambient sound level that is indicative of the noise environment at the 

receiving property for different wind speeds so that the turbine noise level at any 

particular wind speed can be compared with the ambient sound level in the same wind 

conditions. 

 

Therefore, when assessing the overall noise levels emitted by a Wind Energy Facility, it is 

necessary to consider the full range of operating wind speeds of the wind turbines. This 

covers the wind speed range from around 3-5m/s (the turbine cut-in wind speed) up to a 

wind speed range of 25-35m/s measured at the hub height of a wind turbine. However, 

ETSU-R97 (1996) proposes that noise limits only be placed up to a wind speed of 12 m/s 

for the following reasons: 

1. Wind speeds are not often measured at wind speeds greater than 12 m/s at 10m 

height 

2. Reliable measurements of background ambient sound levels and turbine noise will 

be difficult to make in high winds due to the effects of wind noise on the 

microphone and the fact that one could have to wait several months before such 

winds were experienced 

3. Turbine manufacturers are unlikely to be able to provide information on sound 

power levels at such high wind speeds for similar reasons  

4. If a wind farm meets noise limits at wind speeds lower than 12m/s, it is most 

unlikely to cause any greater loss of amenity at higher wind speeds. Turbine noise 

levels increase only slightly as wind speeds increase; however, background 

ambient sound levels increase significantly with increasing wind speeds due to the 

force of the wind 

 

An ambient sound vs. wind speed regression curve is illustrated in Figure 3.2. For the 

purpose of the EIA, Figure 3.2 will be considered, the change in sound levels that the 

receptors may experience together with the zone sound levels as stipulated in SANS 

10103:2008. Based on this the recommended ambient noise levels associated with 

specific wind speeds are also defined in Table 5.4. 

 

The proposed acceptable noise levels were developed as follows: 
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 All data collected (for relative quiet areas) were analysed and the best curve fitted 

to the LA90 data (minimum error – blue line; see Figure 3.2). 

 2 db was added as recommended by ETSU-R97 to convert the LA90 values to LAeq 

values – green line. Note that this line does not necessary means that this is the 

LAeq level, as can be seen from Figure 3.2 the real LAeq levels is actually 

significantly higher. This will be considered when evaluating the probability of the 

noise impact occurring.  

5.3.3.1 Relationship between wind speed at different levels and noise at ground level 

Generally, as the height above ground level increases, wind speed also increases. For 

acoustical purposes prediction of the wind speed at hub height is based on the wind speed 

vref at the reference height (normally 10 meters) for wind speed measurements, 

extrapolated to a wind speed vh at hub height, using the widely used formula:  
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However, depending on topographical layout, this relationship may not be true at all 

times. Authors such as Van den Berg (2003) indicated that wind speeds at hub height 

could be significantly higher than expected, at the same time being significantly higher 

than ground level wind speeds. In these cases, the wind turbines are operational and 

emitting noise, yet the wind induced ambient sound levels is less than expected (less 

masking of turbine noise).  

 

This should be considered when evaluating the significance of the impact, especially when 

the wind turbines are situated on a hill, with the prevailing wind direction being towards a 

potential sensitive receptors living in a valley downwind of the wind energy facility. It is 

proposed by this author that the precautionary approach be considered, and when there is 

one or more turbine within 1,000 metres from a downwind receptor(s), that the 

probability of this impact occurring be elevated with at least one step/factor (e.g. from 

Likely to Highly Likely).  

5.3.3.2 Other noise sources of significance 

In addition, other noise sources that may be present should also be considered. During 

the day, people are generally bombarded with the sounds from numerous sources 

considered “normal”, such as animal sounds, conversation, amenities and appliances 

(TV/Radio/CD playing in background, computer(s), freezers/fridges, etc). This excludes 
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activities that may generate additional noise associated with normal work. At night, 

sounds that are present are natural sounds from animals, wind as well as other sounds we 

consider “normal”, such as the hum from a variety of appliances (magnetostriction) 

drawing standby power, freezers and fridges.  

 

Figure 5.2 illustrates the sound levels associated with some equipment or in certain 

rooms. This is however more for illustrative purposes, as there are many manufacturers 

with different equipment, each with a different noise emission character.  

 

Sources and Levels of Noise exposure
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Figure 5.2: Typical Noise Sources and associated Sound Pressure Level 
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5.3.4 Determining the Significance of the Noise Impact 

The level of detail as depicted in the EIA regulations was fine-tuned by assigning specific 

values to each impact. In order to establish a coherent framework within which all impacts 

could be objectively assessed, it was necessary to establish a rating system, which was 

applied consistently to all the criteria. For such purposes each aspect was assigned a 

value, ranging from one (1) to five (5), depending on its definition. This assessment is a 

relative evaluation within the context of all the activities and the other impacts within the 

framework of the project.  An explanation of the impact assessment criteria is defined in 

Table 5.2. 

 

Table 5.2: Impact Assessment Criteria 

Duration 

The lifetime of the impact that is measured in relation to the lifetime of the proposed development 

(construction, operational and closure phases). Will the receptors be subjected to increased noise 
levels for the lifetime duration of the project, or only infrequently. 

Temporary Impacts are predicted to be of short duration and intermittent/occasional. 

Short term Impacts that are predicted to last only for the duration of the construction period. 

Long term Impacts that will continue for the life of the Project, but ceases when the Project stops 
operating.   

Permanent Impacts that cause a permanent change in the affected receptor or resource (e.g. removal or 
destruction of ecological habitat) that endures substantially beyond the Project lifetime. 

Spatial scale 

Classification of the physical and spatial scale of the impact, how far does the noise level exceed the 
rating level 

Site The impacted area extends only as far as the activity, such as footprint occurring within the total 
site area. 

Local The impact could affect the local area (within 1,000 m from site). 

Regional The impact could affect the area including the neighbouring farms, the transport routes and the 
adjoining towns. 

National The impact could have an effect that expands throughout the country (South Africa). 

International Where the impact has international ramifications that extend beyond the boundaries of South 
Africa. 

Probability 

This describes the likelihood of the impacts actually occurring, and whether it will impact on an 
identified receptor. The impact may occur for any length of time during the life cycle of the activity, 
and not at any given time. The classes are rated as follows: 

Improbable The possibility of the impact occurring is none, due either to the circumstances, design or 
experience. The chance of this impact occurring is zero (0 %). 

Possible The possibility of the impact occurring is very low, due either to the circumstances, design or 
experience. The chances of this impact occurring is defined to be up to 25 %. 

Likely There is a possibility that the impact will occur to the extent that provisions must therefore be 
made. The chances of this impact occurring is defined to be between 25% and 50 %. 

Highly Likely It is most likely that the impacts will occur at some stage of the development. Plans must be 

drawn up before carrying out the activity. The chances of this impact occurring is defined to be 
between 50 % to 75 %. 

Definite The impact will take place regardless of any prevention plans, and only mitigation actions or 

contingency plans to contain the effect can be relied on. The chance of this impact occurring is 
defined to be between 75% and 100 %. 



M2 ENVIRONMENTAL CONNECTIONS CC 

EIA REPORT: NOISE IMPACT – WIND ENERGY FACILITY NEAR LOERIESFONTEIN 

Page  37 

 

Magnitude 

This defines the impact as experienced by any receptor. In this report the receptor is defined as any 
resident in the area, but excludes faunal species.  

Low Increase in average sound pressure levels between 0 and 1 dB from the expected ambient sound 
level (proposed night rating level - Table 5.4).  

No change in ambient sound levels discernable. Total projected noise level is less than the Zone 
Sound Level in wind-still conditions.  

Low Medium Increase in average sound pressure levels between 1 and 3 dB from the expected ambient sound 
level (proposed night rating level - Table 5.4).  

Increase in sound pressure levels between 3 and 5 above the ambient sound levels (wind less 
conditions). Total projected noise level is less than the Zone Sound Level in wind-still conditions.  

Medium Increase in average sound pressure levels between 3 and 5 dB from the expected ambient sound 
level (proposed night rating level - Table 5.4).  

Increase in sound pressure levels between 5 and 7 above the ambient sound levels (wind less 
conditions). Sporadic complaints. Any point where the zone sound levels are exceeded during 
wind still conditions. 

High Increase in average sound pressure levels between 5 and 7 (proposed night rating level - Table 
5.4) from the expected wind induced ambient sound level.  

Increase in sound pressure levels higher than 7 dB above the ambient sound levels (wind less 
conditions). Medium to widespread complaints. Any point where noise levels exceed zone sound 
level during wind still conditions. 

Very High Increase in average sound pressure levels higher than 7 dBA (proposed night rating level - 
Table 5.4) from the expected wind induced ambient sound level.  

Increases in sound pressure levels higher than 10 dB above the ambient sound levels (wind less 
conditions). Change of 10 dBA is perceived as ‘twice as loud’, possibly leading to widespread 
complaints and even threats of community or group action.  

Any point where noise levels exceed 65 dBA at any receptor. 

 

In order to assess each of these factors for each impact, the following ranking scales as 

contained in Table 5.3 will be used. 

 

Table 5.3: Assessment Criteria: Ranking Scales 

PROBABILITY MAGNITUDE 

Description / Meaning Score Description / Meaning Score 

Definite/don’t know 5 Very high/don’t know 10 

Highly likely 4 High 8 

Likely 3 Medium 6 

Possible 2 Low Medium 4 

Improbable 1 Low 2 

DURATION SPATIAL SCALE 

Description / Meaning Score Description / Meaning Score 

Permanent 5 International 5 

Long Term 4 National 4 

Medium Term 3 Regional 3 

Short term 2 Local 2 

Temporary 1 Footprint 1 
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5.3.5 Identifying the Potential Impacts without Mitigation Measures (WOM) 

Following the assignment of the necessary weights to the respective aspects, criteria are 

summed and multiplied by their assigned probabilities, resulting in a Significance Rating 

(SR) value for each impact (prior to the implementation of mitigation measures).  

 

Significance without mitigation is rated on the following scale: 

SR < 30 Low (L) Impacts with little real effect and which should not have an influence 

on or require modification of the project design or alternative 

mitigation. No mitigation is required. 

30 < SR < 60 Medium (M) Where it could have an influence on the decision unless it is mitigated. 

An impact or benefit which is sufficiently important to require 

management. Of moderate significance - could influence the decisions 

about the project if left unmanaged. 

SR > 60 High (H) Impact is significant, mitigation is critical to reduce impact or risk. 

Resulting impact could influence the decision depending on the 

possible mitigation. An impact which could influence the decision about 

whether or not to proceed with the project.  

 

5.3.6 Identifying the Potential Impacts with Mitigation Measures (WM) 

In order to gain a comprehensive understanding of the overall significance of the impact 

after implementation of the mitigation measures, it will be necessary to re-evaluate the 

impact. Significance with mitigation is rated on the following scale: 

 

SR < 30 Low (L) The impact is mitigated to the point where it is of limited importance. 

30 < SR < 60 Medium (M) Notwithstanding the successful implementation of the mitigation 

measures, to reduce the negative impacts to acceptable levels, the 

negative impact will remain of significance. However, taken within the 

overall context of the project, the persistent impact does not constitute 

a fatal flaw. 

SR > 60 High (H) The impact is of major importance. Mitigation of the impact is not 

possible on a cost-effective basis. The impact is regarded of high 

importance and taken within the overall context of the project, is 

regarded as a fatal flaw. An impact regarded as high significance, after 

mitigation could render the entire development option or entire project 

proposal unacceptable. 

 

5.4 EXPRESSION OF THE NOISE IMPACTS 

The noise impacts can be expressed in terms of total ambient noise levels as well as the 

increase in present background ambient sound levels caused by noise emissions from the 

proposed project.  
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Predicted ambient sound levels as well as change in ambient sound levels will be 

presented in appropriate contours of constant sound pressure levels. 

 

For assessing the potential noise impact the values as proposed in Table 5.4 as well as 

the MoE Noise Guidelines (see Table 2.1) will be considered. 

 

Table 5.4: Proposed ambient sound levels and acceptable rating levels 

10 meter Wind 
Speed 
(m/s) 

Likely  
LAeq,ambient 

dBA 

Night-time Zone Sound Level 
(SANS 10103:2008) 

dBA 

Proposed Night Rating 
Level (considering impact 

of wind)  
dBA 

3 30.1 35 35.0 

4 33.7 35 35.0 

5 37.3 35 37.3 

6 40.9 35 40.9 

7 44.4 35 44.4 

8 48.0 35 48.0 
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6 METHODS: CALCULATION OF FUTURE NOISE 
EMISSIONS DUE TO PROPOSED PROJECT 

6.1 NOISE EMISSIONS INTO THE SURROUNDING ENVIRONMENT
15 

The noise emissions into the environment from the various sources as defined by the 

project developer were calculated for the construction and operational phases in detail, 

using the sound propagation models described by SANS 10357 (Construction and 

Operation) as well as ISO 9613-2 (Operation).  

 

The following was considered: 

 The octave band sound pressure emission levels of processes and equipment (SANS 

and ISO); 

 The distance of the receiver from the noise sources (SANS and ISO); 

 The impact of atmospheric absorption (SANS and ISO); 

 The meteorological conditions in terms of Pasquill stability (considering refraction 

effects due to wind direction – SANS only); 

 The operational details of the proposed project, such as the location of each Wind 

Turbine Generator (SANS and ISO); 

 Topographical layout (SANS and ISO);  

 No meteorological correction; and 

 Acoustical characteristics of the ground. Mixed ground conditions were modelled, as 

the area where the facility is proposed to be constructed is vegetated and sufficiently 

uneven to allow the consideration of mixed ground conditions (50% of area is soft for 

both the SANS and ISO models). This is also the point where the SANS and ISO model 

differ significantly in the method how attenuation is calculated, with the ISO model 

largely minimising ground attenuation due to the height of the point source [the wind 

turbines in this case]). The result is that noises originating from noise sources situated 

very high would be attenuated far less due to ground effects than noises originating 

closer to the ground surface (using the ISO model). 

 

The noise emission into the environment due to additional traffic will be calculated using 

the sound propagation model described in SANS 10210. Corrections such as the following 

will be considered: 

 Distance of receptor from the road; 

 Road construction material; 

                                           

15  Acoustics, 2008; Acoustics Bulletin, 2009; Duncan, 2008; ETSU R97: 1996; Whitford, 2008, SANS 

10357:2004 The calculation of sound propagation by the Concave method’, SANS 10210:2004. ‘Calculating and 
predicting road traffic noise’ 
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 Average speeds of travel; 

 Types of vehicles used; and 

 Ground acoustical conditions. 
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7 RESULTS AND IMPACT ASSESSMENT  

7.1 CONSTRUCTION PHASE IMPACT 

Construction activities are highly dependent on the final operational layout. A provisional 

layout, as provided by the developer, is presented in Figure 7.3. As can be seen from this 

proposal, a number of different activities might take place close to a potentially sensitive 

receptor, each with a specific potential impact. The activities have been defined in detail in 

section 4.1. 

7.1.1 Description of Construction Activities Modelled 

The following construction activities are assumed to take place simultaneously:  

o General work at the workshop area. This would be activities such as equipment 

maintenance, off-loading and material handling. All vehicles will travel to this 

site where most equipment and material will be off-loaded (general noise, 

crane). Material, such as aggregate and building sand, will be taken directly to 

the construction area (foundation establishment). Activities will be taking place 

for 16 hours during the 16 hour day time period. 

o Surface preparation prior to civil work. This could be the removal of topsoil and 

levelling with compaction, or the preparation of an access road 

(bulldozer/grader). Activities will be taking place for 8 hours during the 16 

hour day time period.  

o Preparation of foundation area (sub-surface removal until secure base is 

reached – excavator, compaction, and general noise). Activities will be taking 

place for 10 hours during the 16 hour day time period. 

o Pouring and compaction of foundation concrete (general noise, electric 

generator/compressor, concrete vibration, mobile concrete plant, TLB). As 

foundations must be poured in one go, the activity is projected to take place 

over the full 16 hour day time period. 

o Erecting of the wind turbine generator (general noise, electric 

generator/compressor and a crane). Activities will be taking place for 16 hours 

during the 16 hour day time period. 

o Traffic on the site (trucks transporting material, aggregate/concrete, work 

crews) moving from the workshop/store area to the various activity sites. All 

vehicles to travel at less than 60 km/h, with a maximum of five (5) trucks and 

vehicles per hour to be modelled travelling to the areas where work is taking 

place (red line). 
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There will be a number of smaller equipment, but the addition of the general noise source 

(at each point) covers most of these noise sources. It has been modelled that all 

equipment would be operating under full load (generate the most noise) and that 

atmospheric conditions would be ideal for sound propagation.  

 

Even though construction activities are projected to take place only during day time, it 

might be required at times that construction activities take place during the night 

(particularly for a large project). Below is a list (and reasons) of construction activities 

that might occur during night time: 

o Concrete pouring: Large portions of concrete do require pouring and vibrating to be 

completed once started, and work is sometimes required until the early hours of the 

morning to ensure a well-established concrete foundation. However the work force 

working at night for this work will be considerably smaller than during the day. 

o Working late due to time constraints: Weather plays an important role in time 

management in construction. A spell of bad weather can cause a construction project 

to fall behind its completion date. Therefore it is hard to judge beforehand if a 

construction team would be required to work late at night. 

 

Due to the dependence on the operational layout, it was selected to model the impact of 

the noisiest activity (laying of foundation totalling 113.6 dBA cumulative noise impact) at 

all noise-sensitive developments (Table 7.1) as well as mapping this modelled 

construction activity over distance (Figure 7.1). Noise created due to linear activities 

(roads) were also evaluated and plotted against distance as illustrated in Figure 7.2. 

 

The various sound power levels of the equipment used (in the octave bands) can be found 

in Appendix A. 

7.1.2 Results: Construction Phase 

The scenario as defined in the previous section (section 7.1) was modelled with the 

output presented in Figure 7.1 and Figure 7.2. Modelled noise levels are defined for the 

layout in Table 7.1 with the impact tables presented in Table 7.2.  

 

Only the calculated day time ambient noise levels are presented, as construction activities 

that might impact on sensitive receptors should be limited to the 06:00 – 22:00 time 

period. The worst case scenario is presented with all the activities taking place 

simultaneously during wind-still conditions, in good sound propagation conditions (20oC 

and 80% humidity). 
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Figure 7.1: Construction noise: Projected Construction Noise Levels as distances 

increase between NSDs and locations where construction can take place 

 

 

Figure 7.2: Construction noise: Projected Road Traffic Noise Levels as distances 

increase between a conceptual NSD and access roads (5 LDV and 5x Trucks per 

hour travelling at 50 km/hr on a gravel road) 

 

From the preceding figures it can be observed the noise levels due to construction 

activities as well as increased traffic due to construction activities would be insignificant 

(access roads further than 20 meters from dwellings). While the increases in noise levels 

at NSD01 might be high, it is still far less than the proposed rating level and taking place 

during a time (during the day) when significant other ambient sounds exist. 
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Table 7.1: Construction: Defining noise impact on Receptors (dBA)  

Receptor 

Estimated 

Daytime 

Ambient 

Sound 

Level 

Day 

Ambient 
Noise 

Level16 

Above 

daytime 
rating 

level 

Change 

From 

ambient 

sound 

level 

Defining Significance of Noise Impact 

(See Table 5.2 and Table 5.3) 

Magnitude Duration Extent Probability Significance  

NSD01 28 42.6 0.0 14.6 10 1 2 1 13 

NSD02 28 31.1 0.0 3.1 4 1 2 1 7 

 

7.1.3 Impact Assessment: Construction Phase 

The impact assessment for the various construction activities that may impact on the 

surrounding environment is presented in the Table 7.2. 

 

Table 7.2:  Impact Assessment: Construction Activities without Mitigation 

Nature:    Numerous simultaneous construction activities that could impact on NSDs. 

Acceptable Rating Level 
Rural district with little road traffic: 45 dBA outside during day  
(refer Table 5.1).  
Use of LReq,d of 45 dBA for rural areas. 

Extent (LAeq > LReq,d) 
Local – Noise impact does not extend further than 1,000 meters from 
activity (2). 

Duration 
Temporary – Noisy activities in the vicinity of the receptors would last 
only a fraction of the construction period (few months) (1). 

Magnitude 

See Table 7.1 
Ambient noise levels > Zone Sound Level  
Change in ambient sound levels > 7dBA (NSD01) 
High (10) 

Probability 

The construction noises will significantly change the existing ambient 
sound levels in the area, especially at NSD01, yet the projected noise 
levels are still less than the rating level. It is highly likely that the noise 
levels will be less than typical ambient sound levels associated with a farm 
dwelling. This is because the noises created by normal daily activities 
would mask all construction related noises.  
Improbable (1). 

Significance Low (7 - 13). 

Status  Negative. 

Reversibility High. 

Irreplaceable loss of resources? Not relevant. 

Comments - 

Can impacts be mitigated? Yes, though mitigation not required. 

Mitigation:  Refer section 8.1. 

Cumulative impacts:  
This impact is cumulative with existing ambient background noises as well 
as other noisy activities conducted in the same area. 

Residual Impacts:  This impact will only disappear once construction activities cease.  

 

7.2 OPERATIONAL PHASE IMPACT: EVALUATED LAYOUT 

The layout is the first layout received from the developer. It consists of only 117 wind 

turbines east of the gravel road. 

7.2.1 Description of Operational Activities Modelled 

Typical day time activities would include: 

                                           

16 Ambient sound level was calculated using the SANS methods discussed in this report. 
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- The operation of the various Wind Turbines, 

- Maintenance activities (relative insignificant noise source). 

 

However, the day time period (working day) was not considered for the EIA because noise 

generated during the day by the WEF is generally masked by other noises from a variety 

of sources surrounding potentially noise-sensitive developments. The reader is also 

referred to Figure 5.2. 

 

However, times when a quiet environment is desired (at night for sleeping, weekends etc.) 

ambient sound levels are more critical. The time period investigated therefore would be a 

quieter period, normally associated with the 22:00 – 06:00 timeslot. Maintenance 

activities would therefore not be considered, concentrating on the ambient sound levels 

created due to the operation of the various Wind Turbine Generators (WTGs) at night.  

 

The developer indicated that the make and model for the wind turbine was not yet 

finalised, and the Nordex H90 2500HS wind turbine was selected to illustrate, identify and 

model potential noise impacts. The octave sound power levels of this wind turbine are 

presented in Table 7.3.  

 

 

Figure 7.3: Layout of the WEF as modelled with turbines numbered 
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Table 7.3: Octave Sound Power Emission Levels used for modelling  

Wind Speed 

at 10 m 
(m/s) 

63 

(dBA) 

125 

(dBA) 

250 

(dBA) 

500 

(dBA) 

1000 

(dBA) 

2000 

(dBA) 

4000 

(dBA) 

LWA 

(dBA) 

3* 80.2 84.3 88.7 89.1 87.6 86.5 82.5 95.0 

4* 84.2 88.3 92.7 93.1 91.6 90.5 86.5 99.0 

5* 87.7 91.8 96.2 96.6 95.1 94.0 90.0 102.5 

6* 90.7 94.8 99.2 99.6 98.1 97.0 93.0 105.5 

7* 91.7 95.8 100.2 100.6 99.1 98.0 94.0 106.5 

8* 92.2 96.3 100.7 101.1 99.6 98.5 94.5 107.0 

9* 92.2 96.3 100.7 101.1 99.6 98.5 94.5 107.0 

* Source: NX_TR_0888_EN, 2007-09-11 

 

Potential impacts due to low frequency sounds will also be considered. For this purpose 

the sound power level at both the 16 and 31.5 Hz frequency band will also be estimated 

and used to calculate the C-Weighted Noise Levels. However, as previously highlighted, as 

wind speeds increase, wind induced noise levels also increases, and the associated 

ambient sound levels due to wind will be considered at all times. 

 

It should be noted that SANS 10357:2004 does not provide methods to estimate sound 

propagation below 63 Hz. While this assessment does calculate the sound power levels at 

lower frequency bands (to allow the calculation of the C-weighted Sound Power Levels to 

estimate the potential/probability for low frequency noises), the reader should realise that 

this is for information purposes only. In terms of accuracy, the sound power level at these 

frequency bands is estimated at ±5-15 dBA (due to the unknown adjustment factor for 

meteorological effects at the 16 and 31.5Hz octave band frequencies), as well as the lack 

of 16 and 31.5 Hz octave sound power levels of the selected wind turbine.  

7.2.2 Results: Operational Phase 

Projected Noise Levels in the area due to the operation of the Wind Energy Facility are 

illustrated in the following figures.  

 

Figure 7.4 illustrates the projected noise levels due to the operation of the proposed 

facility, illustrating the cumulative impact of all the wind turbines operating.  
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Figure 7.4: Projected Noise Levels (ISO model); Contours of constant sound 

levels for a 5 m/s wind 

 

The operation of the wind energy facility will also alter the existing ambient sound levels 

illustrated in Figure 7.5. The changes in ambient sound levels are important as noise-

sensitive receptors will become aware of the increased noise levels and may result in noise 

complaints. 

7.2.3 Impact Assessment: Operational Phase without mitigation 

This Environmental Noise Impact Assessment focuses on the impacts on the surrounding 

sound environment during times when a quiet environment is highly desirable. Noise limits 

are therefore appropriate for the most noise-sensitive activity, such as sleeping, or areas 

used for relaxation or other activities (places of worship, school, etc).  

 

Appropriate Zone Sound Levels are therefore important, yet it has been shown that the 

SANS recommended (fixed) Night Rating Level (LReq,N = 35dBA) might be inappropriate 

due to the increased ambient sounds relating to wind action, especially when the wind 

speeds increase to above 5 m/s.  
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Figure 7.5: Projected Change in Ambient Sound Levels (ISO model); Contours of 

constant sound levels for a 5 m/s wind 

 

A more appropriate method to determine the potential impact would be to make use of 

the projected noise levels due to the operation of the WEF, available international 

standards as well as the likely ambient sound levels due to wind induced noises. In all 

cases the output of both the Concawe and ISO model will be considered. 

 

Figure 7.6 and Figure 7.7 illustrate the projected noise impact at different wind speeds 

as reported by the ISO and Concawe models. 

 

Because there are a number of wind turbines around NSD01 the ISO model might be 

overestimating the potential noise impact due to the circular propagation of this model. 

 

Being a downwind model, the ISO model considers that the wind is blowing from the noise 

source (the wind turbine) to the potential noise sensitive receptor at all instances. As can 

be seen from Table 7.4 the noise impact from the various wind turbines individually is far 

less than even the SANS rating level, yet, the total cumulative effect results in a noise 

level exceeding the proposed rating level.  
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Figure 7.6: Projected noise levels at NSDs due to the operation of the at different 

wind speeds – ISO model output 

 

 

Figure 7.7: Projected noise levels at NSDs due to the operation of the at different 

wind speeds – Concawe model output (northern wind) 
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Table 7.4: Noise contribution of selected wind turbines around NSD01 

WTG No 

Distance from NSD 

(meter) 

Individual Noise Level  

(dBA) 

76 1420 26.9 

77 1150 29.2 

78 1027 30.4 

79 1005 30.6 

87 1624 25.5 

88 768 33.4 

114 1265 28.2 

116 1616 25.5 

 

With the current layout using the Nordex H90 2500HS wind turbine and model parameters 

as outlined, the following can be concluded: 

 Excluding NSD01, the operation of the WEF will not have any noise impact on any 

other identified potential noise-sensitive development  

 Output from the ISO model indicates that noise levels from the WEF could exceed the 

estimated ambient sound levels at wind speeds exceeding 3.5 m/s as well as noise 

limits as used in Canada (MoE) at wind speeds higher than 4.5 m/s at NSD01  

 Output from the Concawe model indicates that noise levels from the WEF could exceed 

the estimated ambient sound levels at wind speeds between 4 and 6.5 m/s, as well as 

the noise limits as used in Canada (MoE) at wind speeds higher than 5.5 and 7 m/s at 

NSD01 (for a northern wind) 

 Considering LAeq measurements in similar surroundings away from any anthropogenic 

activities, ambient sound levels of between 40 – 45 dBA could be expected with a 5 

m/s wind. Noise levels as predicted by the ISO model exceed the lower, but not the 

higher ambient sound levels 

 Confidence levels in the calculation procedure and projected noise levels is high, and 

considering the output of both the Concave and ISO models the probability can be 

estimated as defined in Table 7.5. 

 Due to the lack of a specific wind turbine make and model, the use of a large wind 

turbine such as the Nordex H90 2500HS might project noise levels higher than it may 

be. However, as the make and model is unknown a worst case scenario is assumed.  

 Although there is a low confidence level in the modelled C-weighted noise levels, it 

highlights that it is unlikely that low-frequency noises might be an issue for this wind 

energy facility. Note that measurements indicated that C-weighted noise levels range 

between 70 and 80 dBC during a 5 m/s wind. 
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Table 7.5 defines the LAeq(Concawe), LAeq(ISO) and estimated LC,N at the various potentially 

sensitive receptors for the 5 m/s wind as calculated using both the ISO and Concave 

models.  

 

Table 7.5: Sound Pressure Levels and change in ambient sound levels at relevant 

NSDs for a 5 m/s wind with the Nordex H90 2500HS WTG 

NSD 

Estimated 

ambient 

sound 

levels, LAeq 

(dBA) 

 

Modelled 

Noise Levels 

due Wind 
Turbines, 

Concave 

Model 

(dBA) 

Modelled 

Noise Levels 

due Wind 

Turbines, 

ISO Model 

(dBA) 

Estimated C-

weighted 

Sound 

Pressure  

Level 

(dBC) 

M
a
g

n
itu

d
e
 

D
u

r
a

tio
n

 

E
x
te

n
t 

P
r
o

b
a
b

ility
 

Significance of 

noise Impact  

(see Table 5.2 
and Table 5.3) 

NSD01 37.3 38.9 41.3 60.4 6 4 2 3 36 

NSD02 37.3 26.6 31.6 50.0 2 4 2 1 8 

 

 

Table 7.6: Impact Assessment: Operational phase without mitigation 

Nature:    
Numerous turbines operating simultaneously during a period when a quiet 
environment is desirable. 

Acceptable Rating Level 
Rural district with little road traffic. Refer to Table 5.4 for the proposed 
Night Rating Level that varies with wind speed. 

Extent  
(ΔLAeq,n>7dBA) 
LAeq,n > LReq,n 

Local – Noise Impact will not extend further than 1,000 meters from the 
activity (2). 

Duration Long – Facility will operate for a number of years (4) 

Magnitude 
Refer Table 7.5  
Low (2) to Medium (6) – Nordex H90 2500HS WTG 

Probability Improbable (1) – Likely (3) 

Significance 8 (Low) for NSD02 using the Nordex H90 2500HS WTG. 

Significance 36 (Medium) for NSD01 using the Nordex H90 2500HS WTG. 

Status  Negative. 

Reversibility High. 

Irreplaceable loss of resources? Not relevant. 

Comments - 

Can impacts be mitigated? Yes. 

Mitigation:  Refer section 8.2. 

Cumulative impacts:  
This impact is cumulative with existing ambient background sounds and 
other noise in the area. 

Residual Impacts:  
This impact will only disappear once the operation of the facility stops, or 
the sensitive receptor no longer exists.  

 

7.3 OPERATIONAL PHASE IMPACT: REVISED LAYOUT 

A revised layout was received from the developer in February 2012. The Mitigation 

Options (Section 8), Environmental Management Plan (section 9), Conclusions (section 

10) and Recommendations (section 11) considers the output from this section. 

7.3.1 Description of Operational Activities Modelled 

The activities evaluated will be similar to the activities discussed in section 7.2.1. The 

layout evaluated is presented in Figure 7.8. The layout of the first phase is displayed in 

Figure 7.9, with Figure 7.10 presenting the wind turbine layout of phase 2. 
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Figure 7.8: Loeriesfontein illustrating the revised Layout as modelled with turbines numbered 
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Figure 7.9: Loeriesfontein illustrating the Layout of Phase 1 
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Figure 7.10: Loeriesfontein illustrating the Layout of Phase 2 
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7.3.2 Results: Operational Phase 

Projected Noise Levels in the area due to the operation of the Wind Energy Facility at a 5 

m/s wind is defined in Table 7.7. 

 

Table 7.7: Sound Pressure Levels and change in ambient sound levels at relevant 

NSDs for a 5 m/s wind with the Nordex H90 2500HS WTG 

NSD 

Estimated 

ambient 

sound 

levels, LAeq 

(dBA) 

 

Modelled 

Noise Levels 

due Wind 
Turbines, 

Concave 

Model 

(dBA) 

Modelled 

Noise Levels 

due Wind 

Turbines, 

ISO Model 

(dBA) 

Estimated 

Change in 

Ambient 
Sound 

Levels, 

ISO Model 

(dB) 

M
a
g

n
itu

d
e
 

D
u

r
a

tio
n

 

E
x
te

n
t 

P
r
o

b
a
b

ility
 

Significance of 

noise Impact  

(see Table 5.2 
and Table 5.3) 

NSD01 37.3 39.1 43.3 7.1 8 4 2 4 56 

NSD02 37.3 30.8 32.3 1.2 2 4 2 1 8 

 

7.3.3 Impact Assessment: Operational Phase without mitigation 

This Environmental Noise Impact Assessment focuses on the impacts on the surrounding 

sound environment during times when a quiet environment is highly desirable. Noise limits 

are therefore appropriate for the most noise-sensitive activity, such as sleeping, or areas 

used for relaxation or other activities (places of worship, school, etc).  

 

Appropriate Zone Sound Levels are therefore important, yet it has been shown that the 

SANS recommended (fixed) Night Rating Level (LReq,N = 35dBA) might be inappropriate 

due to the increased ambient sounds relating to wind action, especially when the wind 

speeds increase to above 5 m/s.  

 

A more appropriate method to determine the potential impact would be to make use of 

the projected noise levels due to the operation of the WEF, available international 

standards as well as the likely ambient sound levels due to wind induced noises. In all 

cases the output of both the Concawe and ISO model will be considered. 

 

 illustrate the projected noise impact at different wind speeds as reported by the ISO 

model. 

 

Because there are a number of wind turbines around NSD01 the ISO model might be 

overestimating the potential noise impact due to the circular propagation of this model. 

 

Being a downwind model, the ISO model considers that the wind is blowing from the noise 

source (the wind turbine) to the potential noise sensitive receptor at all instances. As can 

be seen from Table 7.4 the noise impact from the various wind turbines individually is far 
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less than even the SANS rating level, yet, the total cumulative effect results in a noise 

level exceeding the proposed rating level.  

 

 

Figure 7.11: Projected noise levels at NSDs due to the operation of the at 

different wind speeds – ISO model output 

 

 

Figure 7.12: Projected noise levels at NSDs due to the operation of the at 

different wind speeds – Concawe model output (northern wind) 
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Figure 7.13: Projected noise levels at NSDs due to the operation of the at 

different wind speeds – Concawe model output (southern wind) 

 

Table 7.8: Noise contribution of selected wind turbines around NSD01 

WTG No 

(Phase – Turbine No) 

Distance from NSD 

(meter) 

Individual Noise Level  

(dBA) 

1 - 2 1044 30.5 

1 - 3 958 31.4 

1 - 4 589 36.4 

2 - 133 1150 29.4 

2 - 134 1027 30.6 

2 - 135 1005 30.9 

2 - 144 768 33.7 

 

With the current layout using the Nordex H90 2500HS wind turbine and model parameters 

as outlined, the following can be concluded: 

 Excluding NSD01, the operation of the WEF will not have any noise impact on any 

other identified potential noise-sensitive development  

 Output from the ISO model indicates that noise levels from the WEF could exceed the 

estimated ambient sound levels at wind speeds exceeding 3 m/s (as well as the SANS 

Guideline) as well as noise limits as used in Canada (MoE) at wind speeds higher than 

4 m/s at NSD01  

 Output from the Concawe model indicates that noise levels from the WEF could exceed 

the estimated ambient sound levels at wind speeds between 4 and 6.5 m/s, as well as 
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the noise limits as used in Canada (MoE) at wind speeds higher than 5.5 and 7 m/s at 

NSD01 (for a northern wind) 

 Considering LAeq measurements in similar surroundings away from any anthropogenic 

activities, ambient sound levels of between 40 – 45 dBA could be expected with a 5 

m/s wind. Noise levels as predicted by the ISO model exceed the lower, but not the 

higher ambient sound levels 

 Confidence levels in the calculation procedure and projected noise levels is high, and 

considering the output of both the Concave and ISO models the probability can be 

estimated as defined in Table 7.7. 

 Due to the lack of a specific wind turbine make and model, the use of a large wind 

turbine such as the Nordex H90 2500HS might project noise levels higher than it may 

be. However, as the make and model is unknown a worst case scenario is assumed. 

 Output from the ISO model indicates that the operation of the WEF could change the 

ambient sound levels with more than 7 dB. This is a significant change in ambient 

sound levels, and defined as a disturbing sound level in terms of the National Noise 

Control Regulations if it happens.  

 

Table 7.7 defines LAeq(Concawe), LAeq(ISO) and estimated ΔLAeq,n at the various potentially 

sensitive receptors for the 5 m/s wind as calculated using both the ISO and Concave 

models with Table 7.9 summarizing the findings and impact assessment. 

 

Table 7.9: Impact Assessment: Operational phase without mitigation 

Nature:    
Numerous turbines operating simultaneously during a period when a quiet 
environment is desirable. 

Acceptable Rating Level 
Rural district with little road traffic. Refer to Table 5.4 for the proposed 
Night Rating Level that varies with wind speed. 

Extent  
(ΔLAeq,n>7dBA) 

LAeq,n > LReq,n 

Local – Noise Impact will not extend further than 1,000 meters from the 
activity (2). 

Duration Long – Facility will operate for a number of years (4) 

Magnitude 
Refer Table 7.7  
Low (2 – NSD02) to Medium-high (8 – NSD01)  

Probability Improbable (1 – NSD02) – Highly-likely (4 – NSD01) 

Significance 8 (Low) for NSD02 using the Nordex H90 2500HS WTG. 

Significance 56 (Medium) for NSD01 using the Nordex H90 2500HS WTG. 

Status  Negative. 

Reversibility High. 

Irreplaceable loss of resources? Not relevant. 

Comments - 

Can impacts be mitigated? Yes. 

Mitigation:  Refer section 8.2. 

Cumulative impacts:  
This impact is cumulative with existing ambient background sounds and 
other noise in the area. 

Residual Impacts:  
This impact will only disappear once the operation of the facility stops, or 
the sensitive receptor no longer exists.  
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8 MITIGATION OPTIONS 

8.1 CONSTRUCTION PHASE 

The significance of noise during the construction phase is low, yet mitigation measures are 

included in this report to allow the developer to further reduce the noise levels. It should 

be noted that both the magnitude and probability of construction noise impacts would 

reduce with the implementation of the recommendations made for the construction phase. 

Mitigation options included both management measures as well as technical changes. 

 

Management options to reduce the noise impact during the construction phase include: 

 Route construction traffic as far as practically possible from potentially sensitive 

receptors; 

 Ensure a good working relationship between the developer and all potentially 

sensitive receptors. Communication channels should be established to ensure prior 

notice to the sensitive receptor if work is to take place close to them. Information 

that should be provided to the potential sensitive receptor(s) include: 

o Proposed working times; 

o how long the activity is anticipated to take place;  

o what is being done, or why the activity is taking place; 

o contact details of a responsible person where any complaints can be lodged 

should there be an issue of concern. 

 When working near (within 500 meters – potential construction of access roads and 

trenches) to a potential sensitive receptor(s), limit the number of simultaneous 

activities to the minimum as far as possible; 

 When working near to potentially sensitive receptors, coordinate the working time 

with periods when the receptors are not at home where possible. An example 

would be to work within the 08:00 to 14:00 time-slot to minimize the significance 

of the impact because: 

o Potential receptors are most likely at school or at work, minimizing the 

probability of an impact happening; 

o Normal daily activities will generate other noises that would most likely 

mask construction noises, minimizing the probability of an impact 

happening.  

 

Technical solutions to reduce the noise impact during the construction phase include: 

 Using the smallest/quietest equipment for the particular purpose. For modelling 

purposes the noise emission characteristics of large earth-moving equipment 

(typically of mining operations) were used, that would most likely over-estimate 
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the noise levels. The use of smaller equipment therefore would have a significantly 

lower noise impact; 

 Ensuring that equipment is well-maintained and fitted with the correct and 

appropriate noise abatement measures. 

 

8.2 OPERATIONAL PHASE 

The significance of the noise impact is considered to be medium for NSD01 and further 

mitigation measures are required.  

 

Mitigation measures that could be considered around NSD01 before the development of 

this wind energy facility would include: 

 The selection of a different make and model of wind turbine; 

 Ensuring a larger setback around the potentially sensitive receptors taking cognisance 

of prevailing wind directions; 

 The developer should discuss the findings of this report with NSD01, and if required by 

this NSD, turbines 144 (phase 2) and 4 (phase 1) should be relocated further than 

1,000 meters from this NSD.  

 The developer can consider larger wind turbines which would require less wind 

turbines for the same power generation potential, but increase the buffer zone with an 

appropriate level. Should the developer select to use a larger or different wind turbine 

the noise impact assessment should again review the potential noise impact if any 

wind turbines are closer than 1,500 meters from any NSDs; 

 A combination of the above options such as the use of more quiet wind turbine closer 

to potential noise sensitive developments, larger (and possibly louder) machines 

further from the NSDs, possibly with an increased setback. 

 

Mitigation measures that would reduce a potential noise impact after the implementation 

of the facility includes (if a reasonable noise complaint is registered): 

 Operating all, or selected wind turbines in a different mode. Most manufacturers allow 

the turbines to be operated in a different mode. This allows the wind turbine generator 

to operate more silently, albeit with a slight reduction of electrical power generation 

capability.  

 Problematic wind turbines could also be disabled, or the rotational speeds significantly 

decreased during periods when a quieter environment is desired (and reasonable 

complaints registered). 

 

In addition: 
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1. Good public relations are essential. At all stages surrounding receptors should be 

educated with respect to the sound generated by wind turbines. The information 

presented to stakeholders should be factual and should not set unrealistic 

expectations. It is counterproductive to suggest that the wind turbines will be 

inaudible, or to use vague terms like “quiet”. Modern wind turbines produce a 

sound due to the aerodynamic interaction of the wind with the turbine blades, 

audible as a “swoosh”, which can be heard at some distance from the turbines. The 

magnitude of the sound will depend on a multitude of variables and will vary from 

day to day and from place to place with environmental and operational conditions. 

Audibility is distinct from the sound level, because it depends on the relationship 

between the sound level from the wind turbines and the ambient background 

sound level. 

2. Community involvement needs to continue throughout the project. Annoyance is a 

complicated psychological phenomenon; as with many industrial operations, 

expressed annoyance with sound can reflect an overall annoyance with the project, 

rather than a rational reaction to the sound itself. Wind projects offer a benefit to 

the environment and the energy supply for the greater population, and offer 

economic benefits to the land owners leasing installation sites to the wind farm. A 

positive community attitude throughout the greater area should be fostered, 

particularly with those residents near the wind farm, to ensure they do not feel that 

advantage have been taken of them. 

3. The developer must implement a line of communication (i.e. a help line where 

complaints could be lodged. All potential sensitive receptors should be made aware 

of these contact numbers. The Wind Energy Facility should maintain a commitment 

to the local community and respond to concerns in an expedient fashion. Sporadic 

and legitimate noise complaints could develop. For example, sudden and sharp 

increases in sound levels could result from mechanical malfunctions or perforations 

or slits in the blades. Problems of this nature can be corrected quickly, and it is in 

the developer’s interest to do so. 
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9 ENVIRONMENTAL MANAGEMENT PLAN  

9.1 CONSTRUCTION PHASE 

Projected noise levels during construction of the Wind Energy Facility were modelled using 

the methods as proposed by SANS 10357:2004. The resulting future noise projections 

indicated that the construction activities, as modelled for the worst case scenario, would 

comply with the Noise Control Regulations (GN R154) as well as the acceptable day rating 

levels as per the SANS 10103:2008 guidelines. 

 

Various construction activities would be taking place during the development of the facility 

and may pose a noise risk to them.  While this study investigated likely and significant 

noisy activities, it did not evaluate all potential activities that could result in a noise 

impact. These activities could include temporary or short-term activities where small 

equipment is used (such as the digging of trenches to lay underground power-lines). 

 

Using the available information the significance of the construction noise impact was 

defined to be of a low significance. Mitigation measures were however proposed that 

would reduce the magnitude of potential noise impacts, risks and the probability of any 

complaints being registered. 

 

The following measures are recommended to define the performance of the developer in 

mitigating the projected impacts and reducing the significance of the noise impact. 

 

OBJECTIVE Control noise pollution stemming from construction activities 

Project Component(s) Construction of infrastructure, including but not limited to: turbine system 
(foundation, tower, nacelle and rotor), substation(s), access roads and 
electrical power cabling. 

Potential Impact  Increased noise levels at potentially sensitive receptors 
 Potentially changing the acceptable land use capability. 

Activity/Risk source Any construction activities taking place within 500 meters from any 
potentially noise-sensitive developments (NSDs). 

Mitigation 
Target/Objective 

 Ensure equivalent A-weighted noise levels below 45 dBA at potentially 
sensitive receptors. 

 Ensure that maximum noise levels at potentially sensitive receptors be 
less than 65 dBA; 

 Prevent the generation of disturbing or nuisance noises; 
 Ensure acceptable noise levels at surrounding stakeholders and 

potentially sensitive receptors; 
 Ensuring compliance with the Noise Control Regulations. 
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Mitigation: Action/Control Responsibility Timeframe 

Establish a line of communication and notify all stakeholders 
and NSDs of the means of registering any issues, complaints 
or comments.  

- Environmental Control 
Officer 

All phases of project 

Notify potentially sensitive receptors about work to take place 
at least 2 days before the activity in the vicinity (within 500 
meters) of the NSD is to start. Following information to be 
presented in writing: 

- Description of Activity to take place; 
- Estimated duration of activity; 
- Working hours; 
- Contact details of responsible party. 

- Contractor 
- Environmental Control 
Officer 

At least 2 days, but 
not more than 5 days 
before activity is to 
commence 

Ensure that all equipment is maintained and fitted with the 
required noise abatement equipment.  

- Environmental Control 
Officer 

Weekly inspection 

Measure the peak noise levels of equipment used when 
operational and keep database of noise levels. 

- Acoustical Consultant 
/ Approved Noise 
Inspection Authority 

Start of project 
twice annually 

When any noise complaints are received, noise monitoring 
should be conducted at the complainant, followed by 
feedback regarding noise levels measured. 

- Acoustical Consultant 
/ Approved Noise 
Inspection Authority 

Within 7 days after 
complaint was 
registered 

The construction crew must abide by the local by-laws 
regarding noise. 

- Contractor 
- Environmental Control 
Officer 

Duration of 
construction phase 

Where possible construction work should be undertaken 
during normal working hours (06H00 – 22H00), from Monday 
to Saturday; If agreements can be reached (in writing) with 
the all the surrounding (within a 1,000 distance) potentially 
sensitive receptors, these working hours can be extended.  

 - Contractor 
 

As required 

 

Performance 

indicator 

 Equivalent A-weighted noise levels below 45 dBA at potentially 

sensitive receptors (8 hours). 
 Ensure that maximum noise levels at potentially sensitive 

receptors are less than 65 dBA. 
 No noise complaints are registered  

Monitoring Monitoring to take place every time that a noise complaint is registered. 

 

9.2 OPERATIONAL PHASE 

Projected noise levels during operation of the Wind Energy Facility were modelled using 

the methodology as proposed by both SANS 10357:2004 and ISO 9613-2.  

 

The resulting future noise projections indicated that the operation of the facility may not 

comply with the Noise Control Regulations (GN R154 – Noise levels within 7 dB of ambient 

sound levels) as well as the fixed SANS 10103:2008 proposed guidelines (rural night-time 

rating level) during periods with a 5 m/s wind (ISO model output).  

 

The noise projections would comply with the proposed night-time rating levels as 

proposed in Table 5.4 for NSD02. As discussed in this report, the SANS guidelines may 

be inappropriate to be used during periods that there is any significant wind. 

 

Mitigation measures were highlighted to ensure that the potential noise impacts and risks 

be optimally minimized. The following measures are recommended to define the 
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performance of the developer in mitigating the projected impacts and reducing the 

significance of the noise impact. 

 

OBJECTIVE Control noise pollution stemming from operation of WEF 

Project Component(s) Operational Phase 

Potential Impact  Increased noise levels at potentially sensitive receptors; 
 Changing ambient sound levels could change the acceptable land use 

capability; 
 Disturbing character of sound. 

Activity/Risk source Simultaneous operation of a number of Wind Turbines 

Mitigation Target/Objective  Ensure that the change in ambient sound levels as experienced by Potentially 
Sensitive Receptors is less than 5 dBA; 

 Prevent the generation of nuisance noises; 
 Ensure acceptable noise levels at surrounding stakeholders and potentially 

sensitive receptors. 

 

Mitigation: Action/Control Responsibility Timeframe 

Defining the ambient sound levels in 10 minute bins over a 
period of at least 7 days before the operational phase starts 
inside and outside of the dwelling at NSD01. 10 minute 
sampling bins should be co-ordinated with 10 m wind speed.  

- Acoustical Consultant Before operational 
phase commence 

Design and implement a noise monitoring programme. - Acoustical Consultant  Before operational 
phase commence 

Add additional noise monitoring points at any complainants 
that registered a noise complaint relating to the operation of 
the WEF. 

- Acoustical Consultant 
/ Approved Noise 
Inspection Authority 

With quarterly 
monitoring 

 

Performance 
indicator 

Ensure that the change in ambient sound levels as experienced by Potentially 
Sensitive Receptors is less than 5 dBA 

Monitoring Quarterly noise monitoring by an Acoustic Consultant or Approved Noise Inspection 
Authority for the first year of operation at NSD01 as well as when noise complaints are 
registered. Monitoring should take place over a 24 hour period in 10 minute bins, with 
the results co-ordinated with the 10 m wind speed. Monitoring should take place when 
the wind turbines are operational. Noise monitoring programme to be developed and 
implemented at the start of operation. 
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10  CONCLUSIONS 

 

This report is an Environmental Noise Impact Assessment of the predicted noise 

environment for the development of a Wind Energy Facility north of the town of 

Loeriesfontein, making use of predictive models to identify issues of concern. With the 

input data as used, this assessment indicated that the proposed project will have a noise 

impact of a low significance on all NSD in the area during the construction phase, but a 

noise impact of medium significance on NSD01 during the operational phase.  

 

As the wind turbine to be selected is unknown, modelling made use of the Nordex H90 

2500HS wind turbine that might present a worse-case scenario. Mitigation measures are 

proposed that will reduce the potential noise impact to a more acceptable low significance.  

 

With its potential for environmental and economic advantages, wind power generation has 

significant potential to become a large industry in South Africa. However, when wind 

farms are near to potential sensitive receptors, consideration must be given to ensuring a 

compatible co-existence. The potential sensitive receptors should not be adversely 

affected and yet, at the same time the wind farms need to reach an optimal scale in terms 

of layout and number of units. 

 

Wind turbines produce sound, primarily due to mechanical operations and aerodynamics 

effects at the blades. Modern wind turbine manufacturers have virtually eliminated the 

noise impact caused by mechanical sources and instituted measures to reduce the 

aerodynamic effects. But, as with many other activities, the wind turbines emit sound 

power levels at a level that can impact on areas at some distance away. When potentially 

sensitive receptors are nearby, care must be taken to ensure that the operations at the 

wind farm do not cause undue annoyance or otherwise interfere with the quality of life of 

the receptors.  

 

It should be noted that this does not suggest that the sound from the wind turbines 

should not be audible under all circumstances - this is an unrealistic expectation that is 

not required or expected from any other agricultural, commercial, industrial or 

transportation related noise source – but rather that the sound due to the wind turbines 

should be at a reasonable level in relation to the ambient sound levels. 

 

The turbine layouts have been determined through a specialist workshop and negative 

mapping exercise to determine the buildable area. Noise concerns with regards to the 
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alternatives proposed for the associated infrastructure are not critical and either 

alternative for substations, laydown areas, power lines and administration buildings are 

feasible if located well away from identified noise sensitive receptors.  
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11  RECOMMENDATIONS 

 

With the implementation of mitigation measures the potential noise impact that the 

proposed facility could have on the surrounding noise-sensitive developments would be of 

a medium significance during the important operational phase.  

 

Should the layout or type of wind turbines used change significantly, it is recommended 

that the new layout be remodelled/reviewed in terms of the potential noise impact by an 

independent acoustics specialist (if any of these wind turbines are within 1,500 meters 

from any NSD). This is critical should the developer select to use a larger wind turbine or 

select to add or move wind turbines closer to any potential noise-sensitive development. 

 

It should be noted that the noise impact was determined based on the outcome of a 

regression analysis that indicated that the likely long-term ambient sound levels could be 

significant during periods when wind speeds exceeds 5 m/s. The regression analysis is 

based on a number of measurements taken at various sites during periods when the wind 

was blowing, but when there were little other noise sources.  

 

As such it is recommended that the developer implement a monitoring programme before 

the development of the WEF confirming the validity of the regression analysis of non-site 

specific data. It is therefore recommended that the ambient sound environment be 

defined over a longer period as per the environmental management plan (section 8.2).  

 

In addition quarterly noise monitoring should be conducted by an acoustic consultant for 

the first year of operation. This monitoring is to take place over a period of 24 hours in 10 

minute bins, with the resulting data co-ordinated with wind speeds as measured at a 10 

meter height. These samples should be collected when the Wind Turbines are operational. 

Quarterly monitoring is recommended at NSD01 for the first year, as well as any other 

NSDs that have complained to the developer regarding noise originating from the facility. 

Annual feedback regarding noise monitoring should be presented to all stakeholders and 

other Interested and Affected parties in the area. Noise monitoring must be continued as 

long as noise complaints are registered.  

 

The findings of this report should also be made available to all potentially noise-sensitive 

developments in the area, or the contents explained to them to ensure that they 

understand all the potential risks that the development of a wind energy facility may have 

on them and their families.  
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12  THE AUTHOR 
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2007 he has been involved with the following projects: 

 Full Noise Impact Studies for a number of Wind Energy Facilities, including: 

Cookhouse, Amakhala Emoyeni, Dassiesfontein/Klipheuwel, Rheboksfontein, AB, 

Dorper, Suurplaat, Gouda, Riverbank, Deep River, West Coast, Happy Valley, 

Canyon Springs, OysterBay, Cookhouse II, De Aar WEFS, Hidden Valley, 

Tsitsikamma, West Coast One, Karoo, Velddrift and Saldanha. 

 Full Noise Impact Studies for a number of mining projects, including: Skychrome 

(Pty) Ltd (A Ferro-chrome mine), Mooinooi Chrome Mine (WCM), Buffelsfontein 

East and West (WCM), Elandsdrift (Sylvania), Jagdlust Chrome Mine (ECM), Apollo 
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The author is an independent consultant to the project, the developer as well as SiVest SA 

(Pty) Ltd. He, 

o does not and will not have any financial interest in the undertaking of the activity, 

other than remuneration for work performed in terms of the Environmental Impact 

Assessment Regulations 

o have and will not have no vested interest in the proposed activity proceeding 

o have no and will not engage in conflicting interests in the undertaking of the 

activity 

o undertake to disclose all material information collected, calculated and/or findings, 

whether favourable to the developer or not 

o will ensure that all information containing all relevant facts be included in this 

report. 
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Frequency 63 125 250 500 1000 2000 4000 

A-Weight Factor -26.22 -16.19 -8.67 -3.25 0 1.2 0.96 

Equipment / Process Sound power level, dB re1 pW, in octave band, Hz 

Crusher 121.1 122.3 120.1 120 117.3 112.5 106.3 

Mobile Crusher/Screen (Rock) 114.2 109.5 106.2 106 104.1 102.2 101 

Crushing/Screening (Coal, small) 100.5 96.9 97.3 99.2 98.4 98.8 94.3 

CAT D10 Bulldozer 118.3 115.2 111 109.1 107.5 103 97 

CAT D11 Bulldozer 121.22 112.2 111.4 110.9 110.4 101.45 93.67 

Front End Loader 105 117 113 114 111 107 101 

Road Truck average 90 101 102 105 105 104 99 

Drilling Machine 107.2 109.4 109.2 106.1 104.7 101.2 99.8 

CAT Water Dozer 112.9 114.5 111.45 109.7 108.35 107.2 104 

Excavator 110 112 118 105 106 99 95 

Terex 30 ton haul dumper 102.4 105.3 108.9 108.8 108.2 105.1 99.2 

Hitachi EX1200 Excavator 113.2 116 119.7 112.5 109.8 108.4 105.4 

Cement truck (with cement) 104 107 106 108 107 105 102 

Operational Hitachi Grader 107.7 107.9 106.8 106.2 104.2 101.1 97.2 

Grader 100 111 108 108 106 104 98 

Haul truck 107.9 113.2 116.9 114.4 110.6 106.8 100.2 

Road Transport Reversing/Idling 108.2 104.6 101.2 99.7 105.4 100.7 98.7 

Vesta V66, max 125.1 113.6 106.3 106.2 100.4 96.4 95.3 

Vesta V66, avg 120.1 109.4 100.9 100.5 95.3 91.3 88.8 

Vesta V66, min 114.4 104 94.84 94.8 87.5 83.3 80.7 

Nordex N90 2.5MW at 4m/s 110.42 104.49 101.37 96.35 91.6 89.3 85.54 

Nordex N90 2.5MW at 7m/s 117.92 111.99 108.87 103.85 99.1 96.8 93.04 

Vestas V90 2.0 MW at 5m/s 105.9 100.7 97.2 94.8 94.1 91.7 89.7 

Vestas V90 2.0 MW at 7m/s 111.4 106.9 102.2 99.5 98.7 96.3 94.2 

RePower MM92 at 7.5m/s 109.25 107.41 105.63 101.9 96.73 89.81 83.09 

General noise 100 100 103 105 105 100 100 

CAT Rock Breaker 119.1 118.2 115.2 115.7 114.9 115.7 110.4 

Crane 89 98 101 103 102 102 98 

Portable Diesel Generator 96.7 99.5 101.2 97.4 91.3 89.6 81.1 
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Appendix A: Typical Sound Power Levels, various types of equipment 

 

Wind Turbine: Nordex H90 2500HS at hh80 

Source Reference: NX_TR_0888_EN, 2007-09-11 

A-Weighted (Flat) Octave Sound Power Levels (Extrapolated from F008_149_A03_EN) 

  16.0 31.0 63.0 125.0 250.0 500.0 1000.0 2000.0 4000.0   

3.0 50.0 50.0 80.2 84.3 88.7 89.1 87.6 86.5 82.5 95.0 

4.0 54.0 54.0 84.2 88.3 92.7 93.1 91.6 90.5 86.5 99.0 

5.0 57.5 57.5 87.7 91.8 96.2 96.6 95.1 94.0 90.0 102.5 

6.0 60.5 60.5 90.7 94.8 99.2 99.6 98.1 97.0 93.0 105.5 

7.0 61.5 61.5 91.7 95.8 100.2 100.6 99.1 98.0 94.0 106.5 

8.0 62.0 62.0 92.2 96.3 100.7 101.1 99.6 98.5 94.5 107.0 

9.0 62.0 62.0 92.2 96.3 100.7 101.1 99.6 98.5 94.5 107.0 

10.0 62.0 62.0 92.2 96.3 100.7 101.1 99.6 98.5 94.5 107.0 

11.0 62.0 62.0 92.2 96.3 100.7 101.1 99.6 98.5 94.5 107.0 

12.0 62.0 62.0 92.2 96.3 100.7 101.1 99.6 98.5 94.5 107.0 

                      

Adjustment -56.4 -39.9 -26.2 -16.2 -8.7 -3.2 0.0 1.2 1.0   

Frequency 16.0 31.0 63.0 125.0 250.0 500.0 1000.0 2000.0 4000.0   

3.0 106.4 106.4 106.4 100.5 97.4 92.3 87.6 85.3 81.5   

4.0 110.4 110.4 110.4 104.5 101.4 96.3 91.6 89.3 85.5   

5.0 113.9 113.9 113.9 108.0 104.9 99.8 95.1 92.8 89.0   

6.0 116.9 116.9 116.9 111.0 107.9 102.8 98.1 95.8 92.0   

7.0 117.9 117.9 117.9 112.0 108.9 103.8 99.1 96.8 93.0   

8.0 118.4 118.4 118.4 112.5 109.4 104.3 99.6 97.3 93.5   

9.0 118.4 118.4 118.4 112.5 109.4 104.3 99.6 97.3 93.5   

10.0 118.4 118.4 118.4 112.5 109.4 104.3 99.6 97.3 93.5   

11.0 118.4 118.4 118.4 112.5 109.4 104.3 99.6 97.3 93.5   

12.0 118.4 118.4 118.4 112.5 109.4 104.3 99.6 97.3 93.5   

 

 

 

End of report. 
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15 April 2013 

Mr Shaun Taylor 
Environmental Scientist 
SiVEST Environmental Division 
 

Dear Mr Taylor 

COMMENTS ON THE CHANGE TO THE POWER LINE AND ALIGNMENTS AND SUBSTATION 
SITES AT THE PROPOSED LOERIESFONTEIN 280MW WIND FARM 

I refer to the email and attached documentation from your office dated 22 March 2013 regarding the 
above matter. 
 
Due to the findings of the 1:100 flood line assessment, and the need to split the Environmental 
Authorisation into two separate applications, a substantive amendment has been proposed for the 
Loeriesfontein 280MW Wind Farm. This amendment includes the introduction of a new power line 
routing alternative as well as a location alternative for the supporting wind farm infrastructure. This 
infrastructure includes substation, substation yard, O & M building and temporary construction 
compound.    
 
The proposed location alternatives do not influence the recommendations of the EIA Heritage Impact 
Assessment Report. Furthermore, the implementation of either locational alternative does not change 
the significance of the potential impacts on heritage resources. This is due to the uniformity and low 
heritage potential of the receiving environment.  
 
As part of the amendment, a comparison analysis was undertaken in order to evaluate these locations 
as alternatives to each other.  
 
Key 

Preferred The alternative will result in a low impact / reduce the impact 

Not Preferred The alternative will result in a high impact / increase the impact 

Favourable The impact will be relatively insignificant 

No Preference Both alternatives will result in similar impacts 

 

Alternative Preference Reasons 

WIND FARM INFRASTRUCTURE LOCATION 

Alternative 1 No Preference From a heritage perspective either 
alternative is acceptable due to the 
project area’s uniformity, current use 
and it’s inherently low heritage 
potential. 

Alternative 2 No Preference From a heritage perspective either 
alternative is acceptable due to the 
project area’s uniformity, current use 
and it’s inherently low heritage 
potential. 

POWER LINE ROUTE  

Alternative 1 No Preference From a heritage perspective either 
alternative is acceptable due to the 
project area’s uniformity, current use 
and it’s inherently low heritage 
potential. 

Alternative 2 No Preference From a heritage perspective either 
alternative is acceptable due to the 
project area’s uniformity, current use 
and it’s inherently low heritage 
potential. 

 



 
In conclusion, the proposed change will not materially affect the risk to sites, features or objects of 
cultural heritage. The conclusions and recommendations as I put forward in my specialist study of 
February 2012 therefore remain largely unchanged.  
 
Yours sincerely 

 
J A van Schalkwyk 

Heritage Consultant 

ASAPA registration no. 164 

 

62 Coetzer Avenue 

Monument Park 

Pretoria 

0181 
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EXECUTIVE SUMMARY 

 

 

HERITAGE IMPACT ASSESMENT FOR THE PROPOSED ESTABLISHMENT OF 

A WIND FARM AND PV FACILITY BY MAINSTREAM RENEWABLE POWER IN 

THE LOERIESFONTEIN REGION, NORTHERN CAPE PROVINCE 

 

 

Mainstream Renewable Power South Africa plans to develop a wind farm as well as a 

Photovoltaic solar facility on a site north of Loeriesfontein in the Northern Cape Province of 

South Africa.  

 

In accordance with Section 38 of the NHRA, an independent heritage consultant was 

therefore appointed by SiVest Environmental Division to conduct a Heritage Impact 

Assessment (HIA) to determine if any sites, features or objects of cultural heritage 

significance occur within the boundaries of the area where it is planned to develop a wind 

farm as well as a Photovoltaic solar facility, to assess the significance thereof and to consider 

alternatives and plans for the mitigation of any adverse impacts. 

 

The following sites, features and objects of cultural heritage significance have been identified 

(Section 5.4): 

 

 A number of open sites with surface scatterings of stone tools dating to the Middle and 

Later Stone Age were identified. These are mostly located on small hills or at the foot of 

the hill.  

 

Because of its location in the open, it is highly likely that there would be a physical impact 

on it arising from the development of the wind farm and PV facility.   

 

As first option it is recommended that these areas are avoided if possible. If that is not 

possible, it is recommended that systematic surface collections are made and that this 

material is housed at a museum. This can only be done under a permit from SAHRA. 

 

 One old farmstead was identified. It dates to beginning of the 20
th
 century and includes a 

house, barn and stock enclosures, all dating to slightly different periods in time. The 

structures were built with stone and bricks and have corrugated iron roofs.  

 

Because of its location in the area classified as buildable for the wind turbines, it is highly 

likely that there would be a physical impact on it arising from the development of the wind 

farm.   

 

If the buildings cannot be retained, it should be documented (photograph and mapped) in 

full before they are demolished, for which a permit from SAHRA would be required.   

 

 A small informal cemetery with two graves. Only one has a headstone, that of HGJ 

Lintvelt, a young boy who died in 1913. These graves can probably be linked to the 

farmstead discussed above. These graves are probably linked to the homestead 

discussed above.  
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Because of its location in the area classified as buildable for the wind turbines, it is highly 

likely that there would be a physical impact on it arising from the development of the wind 

farm.   

 

If the graves cannot be retained, they should be relocated to a formal cemetery after 

consultation with descendants and obtaining of all the relevant permits. 

 

In order to safeguard the identified sites, it is recommended that buffer zones are set out 

around each of the identified sites (Section 7.3).  

 

Based on current information regarding sites in the surrounding area, is viewed to have Grade 

III significance and therefore would not prevent the proposed development for continuing after 

the implementation of the proposed mitigation measures and its acceptance by SAHRA. 

 

Therefore, from a heritage point of view we recommend that the proposed development can 

continue. However, we request that if archaeological sites or graves are exposed during 

construction work, it should immediately be reported to a heritage practitioner so that an 

investigation and evaluation of the finds can be made. 

 

 
J A van Schalkwyk 

Heritage Consultant 

February 2011 

 

 



Heritage Impact Assessment                                                                                     Loeriesfontein Region 

 
 

 iv  

TABLE OF CONTENTS 

Page 

EXECUTIVE SUMMARY ........................................................................................................... II 
TABLE OF CONTENTS ............................................................................................................IV 
LIST OF FIGURES ....................................................................................................................IV 

GLOSSARY OF TERMS AND ABBREVIATIONS ....................................................................IV 
1.   INTRODUCTION .................................................................................................................. 1 
2.   TERMS OF REFERENCE ................................................................................................... 1 
3.  HERITAGE RESOURCES .................................................................................................... 2 
4.   STUDY APPROACH AND METHODOLOGY ..................................................................... 4 

5.   DESCRIPTION OF THE AFFECTED ENVIRONMENT ...................................................... 5 
6.   SITE SIGNIFICANCE AND ASSESSMENT ...................................................................... 18 
7.  RECOMMENDED MANAGEMENT MEASURES ............................................................... 23 

8.   CONCLUSIONS ................................................................................................................. 24 
9.   REFERENCES ................................................................................................................... 26 
APPENDIX 1: CONVENTIONS USED TO ASSESS THE IMPACT OF PROJECTS ON 

HERITAGE RESOURCES ....................................................................................................... 28 

APPENDIX 2. RELEVANT LEGISLATION .............................................................................. 30 
 

LIST OF FIGURES 

Page 

Fig. 1. Map showing the study area in regional context. ............................................................ 5 
Fig. 2. Views over the study area. .............................................................................................. 6 
Fig. 3. Aerial view of the study area. .......................................................................................... 7 

Fig. 4. Map showing the layout of the study area Project 1 ....................................................... 8 
Fig. 5. Map showing the layout of the study area Project 2. ...................................................... 8 

Fig. 6. Map showing the layout of the study area Project 3. ...................................................... 8 
Fig. 7. Typical stone tools. ....................................................................................................... 10 

Fig. 8. Examples of farmsteads and farming related features (sheep dip) in the region. ........ 11 
Fig. 9. An isolated grave and a monument on the southern section of the farm Sous. ........... 11 

Fig. 10. Copy of the Title Deed for Aan de Karree Doorn Pan. ............................................... 12 
Fig. 11. Copy of the Title Deed for Sous. ................................................................................. 12 
Fig. 12. Typical salt works in the larger region. ....................................................................... 13 
Fig. 13. Map showing the location of the identified sites. ........................................................ 14 

Fig. 14. The material identified on the various Stone Age sites. ............................................. 15 
Fig. 15. Views of the farmstead. .............................................................................................. 16 
Fig. 16. The identified cemetery. .............................................................................................. 17 
Fig. 17. Different wells.............................................................................................................. 18 
Fig. 18. Some of the ghaap plants. .......................................................................................... 18 

Fig. 19. Layout of the development in relationship to the heritage sites. ................................. 20 

 

GLOSSARY OF TERMS AND ABBREVIATIONS 

 

 

TERMS 

 

Study area: Refers to the entire study area as indicated by the client in the accompanying 

Fig. 1 & 2. 
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Stone Age: The first and longest part of human history is the Stone Age, which began with 

the appearance of early humans between 3-2 million years ago. Stone Age people were 

hunters, gatherers and scavengers who did not live in permanently settled communities. Their 

stone tools preserve well and are found in most places in South Africa and elsewhere. 

Early Stone Age   2 000 000 - 150 000 Before Present 

Middle Stone Age      150 000 -   30 000 BP 

Late Stone Age         30 000 -  until c. AD 200 

 

Iron Age: Period covering the last 1800 years, when new people brought a new way of life to 

southern Africa. They established settled villages, cultivated domestic crops such as 

sorghum, millet and beans, and they herded cattle as well as sheep and goats. As they 

produced their own iron tools, archaeologists call this the Iron Age. 

Early Iron Age         AD   200 - AD  900 

Middle Iron Age      AD   900 - AD 1300 

Late Iron Age      AD 1300 - AD 1830 

 

Historical Period: Since the arrival of the white settlers - c. AD 1840 - in this part of the 

country 

 

 

 

ABBREVIATIONS 

  

ADRC  Archaeological Data Recording Centre 

ASAPA  Association of Southern African Professional Archaeologists 

BP  Before Present 

CS-G  Chief Surveyor-General 

EIA  Early Iron Age 

ESA  Early Stone Age 

LIA  Late Iron Age 

LSA  Later Stone Age 

HIA  Heritage Impact Assessment 

MSA  Middle Stone Age 

NASA  National Archives of South Africa 

NHRA  National Heritage Resources Act 

PHRA  Provincial Heritage Resources Agency 

SAHRA  South African Heritage Resources Agency 
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HERITAGE IMPACT ASSESSMENT FOR THE PROPOSED ESTABLISHMENT OF 

A WIND FARM AND PV FACILITY BY MAINSTREAM RENEWABLE POWER IN 

THE LOERIESFONTEIN REGION, NORTHERN CAPE PROVINCE 

 

1.   INTRODUCTION 

 

 

Mainstream Renewable Power South Africa plans to develop a wind farm as well as a 

Photovoltaic solar facility on a site north of Loeriesfontein in the Northern Cape Province of 

South Africa.  

 

South Africa’s heritage resources, also described as the ’national estate’, comprise a wide 

range of sites, features, objects and beliefs. According to Section 27(18) of the National 

Heritage Resources Act (NHRA), Act 25 of 1999, no person may destroy, damage, deface, 

excavate, alter, remove from its original position, subdivide or change the planning status of 

any heritage site without a permit issued by the heritage resources authority responsible for 

the protection of such site. 

 

In accordance with Section 38 of the NHRA, an independent heritage consultant was 

therefore appointed by SiVest Environmental Division to conduct a Heritage Impact 

Assessment (HIA) to determine if any sites, features or objects of cultural heritage 

significance occur within the boundaries of the area where it is planned to develop a wind 

farm as well as a Photovoltaic solar facility, to assess the significance thereof and to consider 

alternatives and plans for the mitigation of any adverse impacts. 

 

This HIA report forms part of the Environmental Impact Assessment (EIA) as required by the 

EIA Regulations in terms of the National Environmental Management Act, 1998 (Act No. 107 

of 1998) and is intended for submission to the South African Heritage Resources Agency 

(SAHRA). 

 

2.   TERMS OF REFERENCE 

 

The aim of this HIA, broadly speaking, is to determine if any sites, features or objects of 

cultural heritage significance occur within the boundaries of the area where it is planned to 

develop the wind farm and Photovoltaic solar facility and its associated infrastructure. 

 

2.1 Scope of work 

 

The scope of work for this study consisted of: 

 

 Conducting of a desk-top investigation of the area, in which available literature, reports, 

databases and maps were studied; 

 A visit to the proposed development area. 

 

The objectives were to  

 

 Identify possible archaeological, cultural and historic sites and features within the 

proposed development area; 
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 Evaluate the potential impacts of construction, operation and maintenance of the 

proposed development on archaeological, cultural and historical sites and features; 

 Recommend mitigation measures to ameliorate any negative impacts on areas of 

archaeological, cultural or historical importance. 

 

2.2 Limitations and assumptions 

 

The investigation was influenced by the following factors: 

 

 Archaeological sites, by their very nature, occur below ground and can in most cases 

only identified by surface indicators. The unpredictability of buried archaeological material 

therefore always remains a problem.  

 

Table 1: Applicable category of heritage impact assessment study and report. 

 

Type of 

study  

Aim SAHRA 

involved 

SAHRA 

response 

Heritage 

Impact 

Assessment 

The aim of a full HIA investigation is to provide an 

informed heritage-related opinion about the 

proposed development by an appropriate heritage 

specialist. The objectives are to identify heritage 

resources (involving site inspections, existing 

heritage data and additional heritage specialists if 

necessary); assess their significances; assess 

alternatives in order to promote heritage 

conservation issues; and to assess the acceptability 

of the proposed development from a heritage 

perspective.  

 

The result of this investigation is a heritage impact 

assessment report indicating the presence/ absence 

of heritage resources and how to manage them in 

the context of the proposed development.  

 

Depending on SAHRA’s acceptance of this report, 

the developer will receive permission to proceed 

with the proposed development, on condition of 

successful implementation of proposed mitigation 

measures. 

 

Provincial 

Heritage 

Resources 

Authority 

Comments on 

built environ-

ment and 

decision to 

approve or not 

SAHRA 

Archaeology, 

Palaeontology 

and Meteorites 

Unit 

 

Comments and 

decision to 

approve or not 

 

 

3.  HERITAGE RESOURCES 

 

3.1 The National Estate 

 

The NHRA (No. 25 of 1999) defines the heritage resources of South Africa which are of 

cultural significance or other special value for the present community and for future 

generations that must be considered part of the national estate to include:  

 places, buildings, structures and equipment of cultural significance; 

 places to which oral traditions are attached or which are associated with living heritage; 

 historical settlements and townscapes; 
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 landscapes and natural features of cultural significance; 

 geological sites of scientific or cultural importance; 

 archaeological and palaeontological sites; 

 graves and burial grounds, including-  

o ancestral graves; 

o royal graves and graves of traditional leaders; 

o graves of victims of conflict; 

o graves of individuals designated by the Minister by notice in the Gazette; 

o historical graves and cemeteries; and 

o other human remains which are not covered in terms of the Human Tissue Act, 

1983 (Act No. 65 of 1983); 

 sites of significance relating to the history of slavery in South Africa; 

 movable objects, including-  

o objects recovered from the soil or waters of South Africa, including archaeological 

and palaeontological objects and material, meteorites and rare geological 

specimens; 

o objects to which oral traditions are attached or which are associated with living 

heritage; 

o ethnographic art and objects; 

o military objects; 

o objects of decorative or fine art; 

o objects of scientific or technological interest; and 

o books, records, documents, photographic positives and negatives, graphic, film 

or video material or sound recordings, excluding those that are public records as 

defined in section 1(xiv) of the National Archives of South Africa Act, 1996 (Act 

No. 43 of 1996). 

 

3.2 Cultural significance 

 

In the NHRA, Section 2 (vi), it is stated that ‘‘cultural significance’’ means aesthetic, 

architectural, historical, scientific, social, spiritual, linguistic or technological value or 

significance. This is determined in relation to a site or feature’s uniqueness, condition of 

preservation and research potential.  

 

According to Section 3(3) of the NHRA, a place or object is to be considered part of the 

national estate if it has cultural significance or other special value because of 

 

 its importance in the community, or pattern of South Africa's history; 

 its possession of uncommon, rare or endangered aspects of South Africa's natural or 

cultural heritage; 

 its potential to yield information that will contribute to an understanding of South Africa's 

natural or cultural heritage; 

 its importance in demonstrating the principal characteristics of a particular class of South 

Africa's natural or cultural places or objects; 

 its importance in exhibiting particular aesthetic characteristics valued by a community or 

cultural group; 

 its importance in demonstrating a high degree of creative or technical achievement at a 

particular period; 
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 its strong or special association with a particular community or cultural group for social, 

cultural or spiritual reasons; 

 its strong or special association with the life or work of a person, group or organisation of 

importance in the history of South Africa; and 

 sites of significance relating to the history of slavery in South Africa. 

 

A matrix was developed whereby the above criteria were applied for the determination of the 

significance of each identified site (see Appendix 1). This allowed some form of control over 

the application of similar values for similar sites.  

 

4.   STUDY APPROACH AND METHODOLOGY 

 

4.1  Extent of the Study 

 

This survey and impact assessment covers the area as presented in Section 5 and as 

illustrated in Figures 1 - 2.  

 

4.2  Methodology 

 

4.2.1 Preliminary investigation 

 

4.2.1.1 Survey of the literature 

A survey of the relevant literature was conducted with the aim of reviewing the previous 

research done and determining the potential of the area. The following sources were 

consulted – Beaumont & Vogel 1984; Fagan 2008; Humphreys 1976; Morris 2000; Raper 

2004; Rudner & Rudner 1968; Van Schalkwyk 2011; Wilson & Anhaeusser 1998. 

 

 Information on events, sites and features in the larger region were obtained from these 

sources. 

 

4.2.1.2 Data bases 

The Heritage Atlas Database, the Environmental Potential Atlas, the Chief Surveyor General 

(CS-G) and the National Archives of South Africa (NASA) were consulted. 

 

 Database surveys produced a number of sites located in the larger region of the 

proposed development. The original Title Deeds for the farms were accessed. 

 

4.2.1.3 Other sources 

Aerial photographs and topocadastral and other maps were also studied - see the list of 

references below. 

 

 Information of a very general nature was obtained from these sources. 

 

4.2.2 Field survey 

 

The area that had to be investigated was identified by SiVEST Environmental Division by 

means of maps. The site was surveyed by walking transects over it. In addition, Mr A Mouton, 

who was born in the region and is now foreman on the farm, was interviewed about the 

possibility of sites occurring on the property. 
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5.   DESCRIPTION OF THE AFFECTED ENVIRONMENT 

 

5.1 Site location 

 

The study area is an irregular shaped section of land located some distance to the north of 

the town of Loeriesfontein in the Northern Cape Province (Fig. 1). It includes sections of the 

farms Sous 226 and Aan de Karree Doorn Pan 213 in the Calvinia magisterial district of 

Northern Cape Province. 

 

The geology is made up of shale, with some dolerite intrusions to the west of the study area. 

The original vegetation is classified as Bushmanland Nama Karoo. The topography is 

classified as slightly irregular plains. No perennial river passes through the area. The current 

land use is farming, with the largest area used for grazing.  

 

 
 

Fig. 1. Map showing the study area in regional context. 
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Fig. 2. Views over the study area. 
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Fig. 3. Aerial view of the study area. 

(Photo: Google Earth) 

 

5.2 Project Description 

 

The proposed development will be taking on a phased approach and will be broken down into 

the following projects: 

 

 Project 1 – Wind 50MW 

 Project 2 – Wind 420MW 

 Project 3 – Solar PV 100MW 
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Fig. 4. Map showing the layout of the study area – Project 1. 

 

 
Fig. 5. Map showing the layout of the study area – Project 2. 
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Fig. 6. Map showing the layout of the study area – Project 3 

 

The proposed development would include the following aspects: 

 

 The area where the wind turbines would be erected – approximately 180 turbines with an 

ultimate capacity of 470MW; 

 Electrical connections – which will connect the turbines to each other by means of buried 

medium voltage cables, except where overhead lines are more appropriate; 

 The area where the photovoltaic facility would be erected – a 100 MW PV facility to be 

located on approximately 200 ha; 

 Electrical connections – cables which will connect the PV arrays may be buried or pole 

mounted; 

 Substations – a new substation will be developed which will supply the electricity to the 

Eskom grid;   

 Access and internal roads – existing roads will be used and internal roads will be 

developed; 

 Temporary construction area – will be a maximum 10 000m
2
 temporary lay down area; 

 Other infrastructure – which will include administration and warehouse buildings, borrow 

pits, fencing and panel maintenance. 

 

5.3 Regional overview 

 

This is a rural landscape where sheep farming dominates. For large sections of the region 

even this is not a permanent type of settlement, as many farmers move their live-stock to 

different regions (Loeriesfontein) for a couple of months (July to December) every year. It was 

only with the drilling of bore holes that the possibility of permanent settlement became a 

reality. 
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Stone Age 

 

Information on occupation of the larger region in general and the Stone Age specifically, is 

very limited. This is probably the result of the fact that no systematic survey or studies has 

been done in the region. 

 

In open country it is suggested that the most likely places for sites would be close to water 

points that predate the colonial period. Another potential for archaeological site concentration 

would be outcrops of raw material used in stone tool production. In mountain areas, rock 

shelters and caves would be where rock art is found. 

 

It seems as if finds of Early Stone Age material this far to the west is very limited and no 

report of any such finds in the region of the study area could be found.  

 

Similarly, information on settlement during the Middle Stone Age time is very limited. With 

regards to the Middle Stone Age, a few such tools and flakes were found. These were mostly 

of hornfels, although some are of indurated shale. All were found at the foot of a number of 

hills/outcrops in the southern section of the study area.  

 

Occupation of the region seems to have increased during the Later Stone Age (LSA). This is 

probably the result of an interface between a foraging presence and a pastoralist occupation 

of the region. However, the latter subsistence regime would only have been possible in a 

situation of increased open water available for live-stock, a fact that would need much more 

background research to be confirmed. 

 

According to local land owners stone tools are most commonly found in the following places: 

 

 On the rims of fresh water pans or stream beds where water might remain for some time 

during the rainy season. 

 Amongst some of the red sand dunes, where small pans are likely to develop during the 

rainy season. 

 At the base of some of the dolerite hills/outcrops in the southern region. 

 

 

 

 
 

 

 

 

 

Fig. 7. Typical stone tools. 
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These stone tools are not from the region and are only used to illustrate the difference 

between Early (left), Middle (middle) and Later Stone Age (right) technology. 

 

By the early 19
th
 century some Dutch speaking trekboers moved into the region, grazing their 

stock. As they depended on water for their live-stock, these farmers would have stuck close to 

available water sources and it was only during the wetter parts of the rain season that they 

might have accessed other areas for short periods of time. Even today, people migrate with 

their stock on a seasonal basis, moving between winter and summer grazing. In the past this 

was done by following the sheep by means of wagons and donkey carts, but in recent times 

this is done by means of trucks. 

 

 

 

 

 

 
 

 

Fig. 8. Examples of farmsteads and farming related features (sheep dip) in the region.  

 

 
 

 

 

 

Fig. 9. An isolated grave and a monument on the southern section of the farm Sous. 

 

An investigation of the Title Deeds of most of the farms under consideration indicated that 

they were surveyed during the latter part of the nineteenth century, implying that they would 

have been occupied since then. Both the farms Sous and Aan de Karree Dorn Pan were first 

surveyed in 1898. 
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Fig. 10 Copy of the Title Deed for Aan de Karree Doorn Pan. 

 

 
Fig. 11. Copy of the Title Deed for Sous. 
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Due to the sparse population, infrastructural development in this part of the world has always 

been low. The roads are gravel and graded occasionally. As there are no major rivers, river 

crossings remained informal.  

 

The one industrial activity that is practised in the region on a commercial basis is the 

extraction of salt from the various pans in the region. The manner in which the salt is 

extracted requires a low level technology, with the result that even if it has taken place over a 

long period of time at any given place, few structures or features are associated with it.  

 

It is probable that the salt pans were exploited in pre-colonial times for obtaining of salt, but 

this would have been on a very low level of activity. It was only with the more permanent 

settlement of farmers in the region since the early twentieth century that the salt was exploited 

on a commercial basis. 

 

 

 
 

 

 

 

Fig. 12. Typical salt works in the larger region. 

 

5.4 Identified sites 

 

Based on the above literature and other sources and the field visit, the following heritage 

sites, features and objects were identified in the proposed development area:  
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Fig. 13. Map showing the location of the identified sites. 

 

 Archaeological sites 

 

Archaeological sites can vary from open sites with surface scatters of material, to shelters 

sites where continuous occupation took place over shorter or longer periods of time. Sites can 

also vary according to use, ranging from living sites to special purpose (quarries, ritual 

significance).  

Location No. 1 

No. 2 

No. 3 

S 30.37768 

S 30.42260 

S 30.44827 

E 19.62242 

E 19.46030 

E 19.50504 

Description 

Sites no. 1 & 2 are both located at the foot of low hills, with no. 1 in close proximity of an 

old streambed. The sites consist of low density surface scatters of MSA material, mostly of 

hardened shale and chalcedony. The density for site no. 1 is approximately 2 tools/flakes 

per m
2
, over an area roughly 30 x 30 metres. No. 2 is much smaller, consisting of 

approximately 1 tool/flake per m
2
 over an area of 20 x 20 metres. 

Site no. 3 is located on top of a small hill, overlooking the region. It is a relatively high 

density surface scatter of LSA material, mostly of hardened shale and chalcedony. The 

density is approximately 5 tools/flakes per m
2
 over an area of 30 x 30 metres. 

Significance Low on a regional level – Grade III 

Mitigation 

There must be hundreds of similar occurrences in the larger region. As they are all surface 

finds, their significance is judged to be low. However, as very little is known about the 

Stone Age occupation of the larger region, studying of these sites might contribute to a 

better understanding of the prehistory of the region. As first option it is therefore 

recommended that these areas are avoided if possible. If that is not possible, it is 

recommended that systematic surface collections are made and that this material is 

housed at a museum. This can only be done under a permit from SAHRA. 
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Fig. 14. The material identified on the various Stone Age sites. 

 

 Farmstead 

 

Farmsteads are complex features in the landscape, being made up of different yet 

interconnected elements. Typically these consist of a main house, gardens, outbuildings, 

sheds and barns, with some distance from that labourer housing and various cemeteries. In 

addition roads and tracks, stock pens and wind mills complete the setup. An impact on one 

element therefore impacts on the whole. 

 

The architecture of these farmsteads can be described as an eclectic mix of styles modified to 

adapt to local circumstances. Farm buildings were generally single storied. Walls were thick 

and built in stone. The roof was either flat or ridged and thatched or with corrugated iron and 

was terminated at either end by simple linear parapet gables.   

 

In some cases outbuildings would be in the same style as the main house, if they date to the 

same period. However, they tend to vary considerably in style and materials used as they 

were erected later as and when they were required. 
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Location No. 4 S 30.42494 E 19.57780 

Description 

An old farmstead was identified on the farm Aan de Karree Doorn Pan. It was built of clay 

bricks and later cladded with corrugated iron – quite a unique method. An old ‘kookskerm”, 

stone walled kraal and garage is found adjacent. Apparently it dates to about the 1920s, or 

slightly earlier. Considering the scarcity of farm buildings in the larger region and the 

unique construction method, this site is viewed to have high significance. 

Significance High on a regional level – Grade III 

Mitigation 

These structures are located in the area where it is planned to develop the wind farm and 

PV facility. If the buildings cannot be retained, it should be documented (photograph and 

mapped) in full before they are demolished, for which a permit from SAHRA would be 

required.   

 

 

 
 

 

 

 

Fig. 15. Views of the farmstead. 

 

 Cemeteries 

 

Apart from the formal cemeteries that occur in municipal areas (towns or villages), a number 

of these, some quite informal, i.e. without fencing, is expected to occur sporadically all over, 

but probably in the vicinity of the various farmsteads. Many might also have been forgotten, 

making it very difficult to trace the descendants in a case where the graves are to be 

relocated. 

 

Most of these cemeteries, irrespective of the fact that they are for land owner or farm 

labourers (with a few exceptions where they were integrated), are family orientated. They 

therefore serve as important ‘documents’ linking people directly by name to the land.  
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Location No. 5 S 30.42624 E 19.57634 

Description 

Informal cemetery with two graves. Only one has a headstone, that of HGJ Lintvelt, a 

young boy who died in 1913. These graves can probably be linked to the farmstead 

discussed above. 

Significance High on a local level – Grade III 

Mitigation 

These graves are probably linked to the homestead discussed above. As such it forms a 

unit with it and it is recommended that they are retained in place. If that is not possible, 

they should be relocated to a formal cemetery after consultation with descendants and 

obtaining of all the relevant permits. 

 

 

 
 

 

 

 

 

Fig. 16. The identified cemetery.  

 

 Farming related features 

 

In addition roads and tracks, stock pens and wind pumps complete the setup. An impact on 

one element therefore impacts on the whole. 

 

 

Location No. 6 

No. 7 

S 30.45250 

S 30.43228 

E 19.57417 

E 19.50254 

Description 

Water points for stock served by wind pumps. Although the wind pumps are not that old, it 

could have been replaced at any point, the associated dams are quite old.  

Significance Low on a regional level – Grade III 

Mitigation 

These structures are located in the area where it is planned to develop the wind farm and 

PV facility. As there are probably hundreds similar sites in the contiguous area no further 

action is required.   
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Fig. 17. Different wells. 

 

 Indigenous plant use 

 

Location No. 8 S 30.45687 E 19.49890 

Description 

An area where a significant number of ghaap (Hoodia currori) occurs. This plant was used 

by the San as vegetable as well as appetite suppressant. Under agreements with the 

CSIR the San would share in any commercialised locally derived products made from this 

plant. 

 

 
 

 

 

Fig. 18. Some of the ghaap plants. 

 

6.   SITE SIGNIFICANCE AND ASSESSMENT 

 

 

6.1 Heritage assessment criteria and grading 

 

The NHRA stipulates the assessment criteria and grading of archaeological sites. The 

following categories are distinguished in Section 7 of the Act: 

 

 Grade I: Heritage resources with qualities so exceptional that they are of special national 

significance; 
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 Grade II: Heritage resources which, although forming part of the national estate, can be 

considered to have special qualities which make them significant within the context of a 

province or a region; and 

 Grade III: Other heritage resources worthy of conservation on a local authority level.   

 

The occurrence of sites with a Grade I significance will demand that the development 

activities be drastically altered in order to retain these sites in their original state. For Grade II 

and Grade III sites, the applicable of mitigation measures would allow the development 

activities to continue. 

 

6.2 Statement of significance  

 

A matrix was developed whereby the above criteria, as set out in Sections 3(3) and 7 of the 

NHRA, No. 25 of 1999, were applied for each identified site (see Appendix 1). This allowed 

some form of control over the application of similar values for similar sites. Three categories 

of significance are recognized: low, medium and high. In terms of Section 7 of the NHRA, all 

the sites currently known or which are expected to occur in the study area are evaluated to 

have a grading as identified in the table below. 

 

Table 2. Summary of identified heritage resources in the study area. 

 

Identified heritage resources 

Category, according to NHRA  Identification/Description 

Formal protections (NHRA) 

   National heritage site (Section 27) None 

   Provincial heritage site (Section 27) None 

   Provisional protection (Section 29) None 

   Place listed in heritage register (Section 30) None 

General protections (NHRA) 

   structures older than 60 years (Section 34) Yes 

   archaeological site or material (Section 35) Yes 

   palaeontological site or material (Section 35) None 

   graves or burial grounds (Section 36) Yes 

   public monuments or memorials (Section 37) None 

Other  

  Any other heritage resources (describe) None 

 

6.3 Impact assessment 

 

Impact analysis of cultural heritage resources under threat of the proposed development, are 

based on the present understanding of the proposed development.  
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Fig. 19. Layout of the development in relationship to the heritage sites. 

 

Environmental Parameter Pre-colonial: Stone Age sites  

Issue/Impact/Environmental     

Effect/Nature 

Many sites are still unknown. Their potential and significance 

therefore unknown. The impact will be the physical 

disturbance of the material and its context. Impact will be 

focused on a particular node, i.e. tower positions or access/ 

inspection roads. 

     Extent Local 

     Probability    Can occur 

     Reversibility Irreversible 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a low significance on a region level – viewed as 

NHRA Grade III sites. Distinguish from find spots, which have 

low significance 

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 3 1 
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Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Once sites are identified, if the location is to be used for 

development purposes, then mitigation of the site will be 

necessary. This could require excavation, or at least mapping 

and collection of surface material 

 

Environmental Parameter Colonial Period: Farmsteads  

Issue/Impact/Environmental     

Effect/Nature 

The various features are subject to damage. Easier to identify 

and therefore easier to avoid. Variety of interconnected 

elements makes up the whole. Impact on part therefore 

implies an impact on the whole.    

     Extent Local 

     Probability    Can occur 

     Reversibility Reversible with human intervention 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a high significance on a region level – viewed as 

NHRA Grade III sites.  

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 3 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Mitigation should take the form of isolating known sites and 

declare them as no-go zones with sufficient large buffer 

zones around them for protection. In exceptional cases 

mitigation can be implemented after required procedures 

have been followed. 

 

Environmental Parameter Colonial Period: Cemeteries  

Issue/Impact/Environmental     

Effect/Nature 

The various features are subject to damage. Easier to identify 

and therefore easier to avoid. Variety of interconnected 

elements makes up the whole. Impact on part therefore 

implies an impact on the whole.    

     Extent Local 

     Probability    Can occur 

     Reversibility Irreversible 

     Duration Permanent 

     Cumulative effect High 
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     Intensity/Magnitude Moderate 

     Significance Rating Sites have a high significance on a local level – viewed as 

NHRA Grade III sites 

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 3 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Mitigation should take the form of isolating known sites and 

declare them as no-go area with sufficient large buffer zones 

around them for protection. In exceptional cases mitigation 

can be implemented after required procedures have been 

followed. 

 

Environmental Parameter Colonial Period: Farming related features  

Issue/Impact/Environmental     

Effect/Nature 

The various features are subject to damage. Easier to identify 

and therefore easier to avoid. Variety of interconnected 

elements makes up the whole. Impact on part therefore 

implies an impact on the whole.    

     Extent Local 

     Probability    Can occur 

     Reversibility Reversible with human intervention 

     Duration Permanent 

     Cumulative effect High 

     Intensity/Magnitude Moderate 

     Significance Rating Sites have a low significance on a region level – viewed as 

NHRA Grade III sites.  

  

 Pre-mitigation impact rating Post mitigation impact rating 

Extent 2 1 

Probability 3 1 

Reversibility 4 2 

Irreplaceable loss 4 3 

Duration 4 4 

Cumulative effect 4 1 

Intensity/magnitude 1 1 

Significance rating 75 – Negative, very high 

impact 

12 – Negative, low impact 

Mitigation measures Mitigation should take the form of isolating known sites and 

declare them as no-go areas with sufficient large buffer zones 

around them for protection. Mitigation can be implemented 
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after required procedures have been followed. 

 

7.  RECOMMENDED MANAGEMENT MEASURES 

 

Heritage sites are fixed features in the environment, occurring within specific spatial confines. 

Any impact upon them is permanent and non-reversible. Those resources that cannot be 

avoided and that are directly impacted by the proposed development can be 

excavated/recorded and a management plan can be developed for future action. Those sites 

that are not impacted on can be written into the management plan, whence they can be 

avoided or cared for in the future. 

 

7.1 Objectives  

 

 Protection of archaeological, historical and any other site or land considered being of 

cultural value within the project boundary against vandalism, destruction and theft. 

 The preservation and appropriate management of new discoveries in accordance with the 

NHRA, should these be discovered during mining activities. 

 

The following shall apply: 

 

 Known sites should be clearly marked in order that they can be avoided during 

construction activities. 

 The contractors and workers should be notified that archaeological sites might be 

exposed during the construction activities. 

 Should any heritage artefacts be exposed during excavation, work on the area where the 

artefacts were discovered, shall cease immediately and the Environmental Control Officer 

shall be notified as soon as possible; 

 All discoveries shall be reported immediately to a heritage practitioner so that an 

investigation and evaluation of the finds can be made.  Acting upon advice from these 

specialists, the Environmental Control Officer will advise the necessary actions to be 

taken; 

 Under no circumstances shall any artefacts be removed, destroyed or interfered with by 

anyone on the site; and 

 Contractors and workers shall be advised of the penalties associated with the unlawful 

removal of cultural, historical, archaeological or palaeontological artefacts, as set out in 

the National Heritage Resources Act (Act No. 25 of 1999), Section 51. (1). 

 

 

7.2 Control 

 

In order to achieve this, the following should be in place: 

 

 A person or entity, e.g. the Environmental Control Officer, should be tasked to take 

responsibility for the heritage sites and should be held accountable for any damage. 

 Known sites should be located and isolated, e.g. by fencing them off. All construction 

workers should be informed that these are no-go areas, unless accompanied by the 

individual or persons representing the Environmental Control Officer as identified above.  
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 In areas where the vegetation is threatening the heritage sites, e.g. growing trees pushing 

walls over, it should be removed, but only after permission for the methods proposed has 

been granted by SAHRA. A heritage official should be part of the team executing these 

measures. 

 

7.3 Safe guarding sites 

 

It is recommended that buffer areas are set out around the identified sites: 

 

 The Stone Age open sites should be demarcated with a buffer of a radius of at least 20 

metres form the centre point of the site (see coordinates supplied in Section 5.4). 

 The farmstead should be demarcated with a buffer of at least 10 metres from the outer 

edge of all structures and features such as gardens, orchards, etc.  

 The cemetery should be demarcated by a buffer of at least 10 metres from the outer edge 

of the fence, or the last visible graves if there is no fence. 

 The farming related feature should be demarcated by a buffer of at least 10 metres from 

the outer edge of the individual structures. 

8.   CONCLUSIONS 

 

The aim of the survey was to locate, identify, evaluate and document sites, features and 

objects of cultural heritage significance found within the area in which it is proposed to 

develop a wind farm as well as a Photovoltaic solar facility.   

 

The cultural landscape qualities of the region essentially consist of one component. It is a 

rural area in which the human occupation is made up of a pre-colonial element (Stone Age) 

as well as a much later colonial (farmer) component.  

 

The following sites, features and objects of cultural heritage significance have been identified 

(Section 5.4): 

 

 A number of open sites with surface scatterings of stone tools dating to the Middle and 

Later Stone Age were identified. These are mostly located on small hills or at the foot of 

the hill.  

 

Because of its location in the open, it is highly likely that there would be a physical impact 

on it arising from the development of the wind farm and PV facility.   

 

As first option it is recommended that these areas are avoided if possible. If that is not 

possible, it is recommended that systematic surface collections are made and that this 

material is housed at a museum. This can only be done under a permit from SAHRA. 

 

 One old farmstead was identified. It dates to beginning of the 20
th
 century and includes a 

house, barn and stock enclosures, all dating to slightly different periods in time. The 

structures were built with stone and bricks and have corrugated iron roofs.  

 

Because of its location in the area classified as buildable for the wind turbines, it is highly 

likely that there would be a physical impact on it arising from the development of the wind 

farm.   
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If the buildings cannot be retained, it should be documented (photograph and mapped) in 

full before they are demolished, for which a permit from SAHRA would be required.   

 

 A small informal cemetery with two graves. Only one has a headstone, that of HGJ 

Lintvelt, a young boy who died in 1913. These graves can probably be linked to the 

farmstead discussed above. These graves are probably linked to the homestead 

discussed above.  

 

Because of its location in the area classified as buildable for the wind turbines, it is highly 

likely that there would be a physical impact on it arising from the development of the wind 

farm.   

 

If the graves cannot be retained, they should be relocated to a formal cemetery after 

consultation with descendants and obtaining of all the relevant permits. 

 

In order to safeguard the identified sites, it is recommended that buffer zones are set out 

around each of the identified sites (Section 7.3).  

 

Based on current information regarding sites in the surrounding area, is viewed to have Grade 

III significance and therefore would not prevent the proposed development for continuing after 

the implementation of the proposed mitigation measures and its acceptance by SAHRA. 

 

Therefore, from a heritage point of view we recommend that the proposed development and 

all alternatives proposed can continue. However, we request that if archaeological sites or 

graves are exposed during construction work, it should immediately be reported to a heritage 

practitioner so that an investigation and evaluation of the finds can be made. 
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9.3 Maps and aerial photographs 

 

1: 50 000 Topocadastral maps 

Google Earth 

 

9.4. Interviews 

 

Mr Abram Mouton, who grew up in the region and is the foreman on the farm. 
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APPENDIX 1: CONVENTIONS USED TO ASSESS THE IMPACT OF PROJECTS ON 

HERITAGE RESOURCES 

 

Significance 

According to the NHRA, Section 2(vi) the significance of heritage sites and artefacts is 

determined by it aesthetic, architectural, historical, scientific, social, spiritual, linguistic or 

technical value in relation to the uniqueness, condition of preservation and research potential. 

It must be kept in mind that the various aspects are not mutually exclusive, and that the 

evaluation of any site is done with reference to any number of these. 

 

Matrix used for assessing the significance of each identified site/feature 

  

1. Historic value 

Is it important in the community, or pattern of history  

Does it have strong or special association with the life or work of a person, group 

or organisation of importance in history 

 

Does it have significance relating to the history of slavery  

2. Aesthetic value  

It is important in exhibiting particular aesthetic characteristics valued by a 

community or cultural group 

 

3. Scientific value  

Does it have potential to yield information that will contribute to an understanding 

of natural or cultural heritage 

 

Is it important in demonstrating a high degree of creative or technical achievement 

at a particular period 

 

4. Social value  

Does it have strong or special association with a particular community or cultural 

group for social, cultural or spiritual reasons 

 

5. Rarity  

Does it possess uncommon, rare or endangered aspects of natural or cultural 

heritage 

 

6. Representivity  

Is it important in demonstrating the principal characteristics of a particular class of 

natural or cultural places or objects 

 

Importance in demonstrating the principal characteristics of a range of landscapes 

or environments, the attributes of which identify it as being characteristic of its 

class 

 

Importance in demonstrating the principal characteristics of human activities 

(including way of life, philosophy, custom, process, land-use, function, design or 

technique) in the environment of the nation, province, region or locality. 

 

7.    Sphere of Significance  High Medium Low 

International     

National       

Provincial      

Regional       

Local     

Specific community    

8.   Significance rating of feature 
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1. Low  

2. Medium  

3. High  
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APPENDIX 2. RELEVANT LEGISLATION 

 

 

All archaeological and palaeontological sites and meteorites are protected by the National 

Heritage Resources Act (Act no 25 of 1999) as stated in Section 35: 

 

     (1) Subject to the provisions of section 8, the protection of archaeological and 

palaeontological sites and material and meteorites is the responsibility of a provincial heritage 

resources authority: Provided that the protection of any wreck in the territorial waters and the 

maritime  cultural zone shall be the responsibility of SAHRA. 

     (2) Subject to the provisions of subsection (8)(a), all archaeological objects, 

palaeontological material and meteorites are the property of the State. The responsible 

heritage authority must, on behalf of the State, at its discretion ensure that such objects are 

lodged with a museum or other public institution that has a collection policy acceptable to the 

heritage resources authority and may in so doing establish such terms and conditions as it 

sees fit for the conservation of such objects. 

     (3) Any person who discovers archaeological or palaeontological objects or material or a 

meteorite in the course of development or agricultural activity must immediately report the find 

to the responsible heritage resources authority, or to the nearest local authority offices or 

museum, which must immediately notify such heritage resources authority. 

     (4) No person may, without a permit issued by the responsible heritage resources 

authority- 

(a) destroy, damage, excavate, alter, deface or otherwise disturb any archaeological 

or palaeontological site or any meteorite; 

(b) destroy, damage, excavate, remove from its original position, collect or own any 

archaeological or palaeontological material or object or any meteorite; 

(c) trade in, sell for private gain, export or attempt to export from the Republic any 

category of archaeological or palaeontological material or object, or any meteorite; or 

(d) bring onto or use at an archaeological or palaeontological site any excavation 

equipment or any equipment which assist in the detection or recovery of metals or 

archaeological and palaeontological material or objects, or use such equipment for 

the recovery of meteorites. 

 

In terms of cemeteries and graves the following (Section 36): 

 

     (1) Where it is not the responsibility of any other authority, SAHRA must conserve and 

generally care for burial grounds and graves protected in terms of this section, and it may 

make such arrangements for their conservation as it sees fit. 

     (2) SAHRA must identify and record the graves of victims of conflict and any other graves 

which it deems to be of cultural significance and may erect memorials associated with the 

grave referred to in subsection (1), and must maintain such memorials. 

     (3) No person may, without a permit issued by SAHRA or a provincial heritage resources 

authority- 

(a) destroy, damage, alter, exhume or remove from its original position or otherwise 

disturb the grave of a victim of conflict, or any burial ground or part thereof which 

contains such graves; 

(b) destroy, damage, alter, exhume, remove from its original position or otherwise 

disturb any grave or burial ground older than 60 years which is situated outside a 

formal cemetery administered by a local authority; or 
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(c) bring onto or use at a burial ground or grave referred to in paragraph (a) or (b) any 

excavation equipment, or any equipment which assists in the detection or recovery of 

metals. 

     (4) SAHRA or a provincial heritage resources authority may not issue a permit for the 

destruction or damage of any burial ground or grave referred to in subsection (3)(a) unless it 

is satisfied that the applicant has made satisfactory arrangements for the exhumation and re-

interment of the contents of such graves, at the cost of the applicant and in accordance with 

any regulations made by the responsible heritage resources authority. 
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I, Sean Smith, declare that -- 

 

General declaration: 

 

 I act as the independent social specialist in this application; 

 I will perform the work relating to the application in an objective manner, even if this results in 

views and findings that are not favourable to the applicant; 

 I declare that there are no circumstances that may compromise my objectivity in performing such 

work; 

 I have expertise in conducting the specialist report relevant to this application, including 

knowledge of the Act, regulations and any guidelines that have relevance to the proposed activity; 

 I will comply with the Act, regulations and all other applicable legislation; 

 I have no, and will not engage in, conflicting interests in the undertaking of the activity; 

 I undertake to  disclose to the applicant and the competent authority all material information in my 

possession that reasonably has or may have the potential of influencing - any decision to be taken 

with respect to the application by the competent authority; and -  the objectivity of any report, plan 

or document to be prepared by myself for submission to the competent authority; 

 all the particulars furnished by me in this form are true and correct; and 

 I realise that a false declaration is an offence in terms of Regulation 71 and is punishable in terms 

of section 24F of the Act. 

 

 

  

 

Signature of the specialist 

 

MasterQ Research (Pty) Ltd 

Name of company (if applicable) 

 

2012-01-09 

Date 
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or document to be prepared by myself for submission to the competent authority; 
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 I realise that a false declaration is an offence in terms of Regulation 71 and is punishable in terms 
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 I have no, and will not engage in, conflicting interests in the undertaking of the activity; 
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EXECUTIVE SUMMARY  

 

Mainstream Renewable Power (MRP) proposes the construction and operation of Wind Farms on 

three sites in the Northern Cape. The proposed sites are located in the Loeriesfontein, Prieska and 

Noupoort areas. Each wind farm is expected to generate a certain amount of energy which is 

proposed to be linked into the Eskom grid. The size of the wind farm will be dependent on the size of 

the connection into the Eskom grid. This report will consider the suitability of the three sites for the 

proposed development with specific reference to Loeriesfontein.  

 

The project is expected to take place in three phases, namely: 

 

 Project 1: The construction and operation of a 50MW Wind Farm; 

 Project 2: The construction and operation of a 420MW Wind Farm; and 

 Project 3: The construction and operation of a 100MW Solar PV Plant. 

 

This particular report details the results of the Socio-Economic Impact Assessment (SEIA) for the 

Loeriesfontein site as part of the overall EIA process. Separate reports were developed for the Prieska 

and Noupoort sites, respectively.  

 

The following social change processes are expected during the pre-construction phase: 
 

 Geographical change processes (land use changes), which will mainly relate to establishing site 

access and the clearing of the site; 

 Demographical change processes, which would involve the arrival of the construction team 

component involved with site clearing (expected to be mostly unskilled workers); and 

 Institutional and legal change processes, which would involve finalising the lease agreements with 

the affected landowners.  

 

The categories of expected change processes during the construction phase are as follows: 

 

 Geographical processes refer to the processes that affect the land uses of the local area, of 

which most is expected to be more long term and therefore has been assessed in more detail 

under the operational phase of the project.  

 Demographical processes refer to the structure of the local community, of which most impacts 

would be due to the influx of people to the area in the form of the construction teams and the in-

migration of unemployed job seekers, if any.  

 Economic processes refer to the livelihood of people in the area, and could entail a number of 

impacts, but during the construction period this would mostly be limited to employment 

opportunities.  

 Institution and Legal processes refer to the processes that affect service delivery to the local 

area and could entail a change in housing needs, which in turn could cause an additional demand 

on municipal services.  

 Socio-cultural processes refer to the processes that affect the local culture of an affected area, 

i.e. the way in which the local community live (however, sometimes different cultural groups 

occupy the same geographical area and these groups are seldom homogenous). During the 
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construction phase changes would mostly be limited to possible conflict situations between local 

residents and newcomers to the area, most notably where there is a marked dissimilarity in social 

practices.  

 

The categories of expected change processes and resultant impacts during the construction period 

are as follows:  

 

 Geographical processes in this case would be the long term loss of land, a change in access in 

resources that sustain livelihoods and the presence of new infrastructure. Most of the land use 

change would result in economic impacts.   

 No further impacts are foreseen as part of demographical change processes during the 

operations and maintenance phase as the maintenance teams are too small to warrant a 

significant change to the size and composition of the local community.  

 Economic processes, which would entail a large number of impacts in terms of employment, 

diversification of the local economy, social income, opportunity costs of the development and 

impact on rural/agricultural property prices.   

 No further impacts are foreseen as part of the institution and legal change processes during the 

operations and maintenance phase.  

 Socio-cultural processes refer to the way in which the local community live and therefore the 

visual presence of the wind farm and associated infrastructure can affect their sense of place, 

especially where the landscape of an area went from ‘pristine’ to ‘spoilt’. In addition certain 

physical health and safety aspects pertaining to the operation of the wind farm turbines must be 

considered. 

 

A summary of the construction impacts are as per the table below.  
 

Change Process Issue Pre-
Mitigation 

Post-
Mitigation 

Economic Employment and output creation +18 +30 

Socio-Cultural Social mobilisation -20 -7 

Health and safety -60 -28 

Average Overall construction impacts -20 -1.6 

 

Apart from the possibility of temporary employment, overall (i.e. based on the average significant 

ratings of impacts as reflected in the table above) the construction phase is characterised by negative 

low social impacts.  

 

In certain instances the implementation of mitigation measures can bring about positive changes. One 

such case would be the implementation of an effective HIV/AIDS prevention programme that extends 

to the local communities where construction workers will spend their free time, as this can also serve 

to inform and empower local people to make better and more informed decisions regarding their future 

(sexual) behaviour. Where MRP has the opportunity to bring about positive change to local 

communities they should pursue such opportunities where possible.  
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The in-migration of a construction team consisting of approximately 320 people in the case of the wind 

farm will create a housing need in Loeriesfontein as the nearest town. The more people are sourced 

from the local community, the less the demand for additional housing, as local community members 

are already resident in the area. Loeriesfontein has a small hospitality industry, consisting of one B&B 

and one hotel. It would therefore appear that accommodation options are fairly restricted in the area, 

given the fact that MRP have opted to not make use of a residential construction camp.  

 

The housing problem would be amplified in the case of the PV plant when 872 people would require 

housing. Cognisance should therefore be taken in both instances that the hospitality industry in 

Loeriesfontein might not be able to cater for the needs of the construction team and that alternative 

arrangements might have to be made in terms of accommodation.  

 

The majority of impacts that would occur during the construction phase would affect people’s sense of 

wellbeing and security within their social environment. A number of changes to the socio-economic 

environment would lead to economic impacts, but for the most part these impacts would be restricted 

to individuals or individual households and would not extend to the community at large.  

 

A summary of the operations and maintenance impacts are as per the table below.  
 

Change Process Issue Pre-
Mitigation 

Post-
Mitigation 

Economic Employment and output creation +20 +36 

Tax income +14 +14 

Corporate Social Investment +27 +48 

Agricultural output -11 -11 

Tourism -10 -10 

Property prices -10 -10 

Socio-cultural Sense of place -24 -20 

Average Overall operations and maintenance impacts +0.9 +6.7 

 

The presence of the wind farm during the operation and maintenance phase overall will have a low 

positive impact, although certain elements will yield medium positive impacts whereas other elements 

are expected to have a more negative connotation. Most positive impacts are of an economic nature, 

most significantly MRP’s corporate social investment in the area, which in turn could lead to an array 

of other positive social upliftment projects (outside the scope of this study). Negative impacts are 

expected to be on the low side and would in all probability be over-shadowed by the more positive 

contributions that MRP will make to the area through their CSI.  

 

Even though all of the identified social impacts can be mitigated or enhanced successfully, this can 

only be done if MRP, or its appointed contractor(s), commit to the responsibility of ensuring that the 
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level of disturbance brought about to the social environment by the more negative aspects of the 

project, is minimised as far as possible.  

 

It is therefore recommended that: 
 

 Social issues identified during the EIA phase are addressed.  This could be done by engaging 

social specialists where necessary or by ensuring that ECOs used during construction have the 

necessary knowledge and skills to identify social problems and address these when necessary. 

Guidelines on managing possible social changes and impacts could be developed for this 

purpose. 

 Alternative accommodation options are considered for the construction phase as it would appear 

that the hospitality industry in Loeriesfontein would not be able to cater for the quantity of people.  

 Neighbouring landowners are informed beforehand of any construction activity that is going to take 

place in close proximity to their property.  Prepare them on the number of people that will be on 

site and on the activities they will engage in.  

 Employees are aware of their responsibility in terms of MRP’s relationship with landowners and 

communities surrounding the site.  Implement an awareness drive to relevant parts of the 

construction team to focus on respect, adequate communication and the ‘good neighbour 

principle.’ 

 All mitigation measures in the SIA are incorporated in the EMP to ensure that MRP and the 

contractor adhere to these. 
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1. INTRODUCTION 

 

Mainstream Renewable Power (MRP) proposes the construction and operation of Wind Farms on 

three sites in the Northern Cape. The proposed sites are located in the Loeriesfontein, Prieska and 

Noupoort areas. Each wind farm is expected to generate a certain amount of energy which is 

proposed to be linked into the Eskom grid. The size of the wind farm will be dependent on the size of 

the connection into the Eskom grid. This report will consider the suitability of the three sites for the 

proposed development with specific reference to Loeriesfontein.  

 

The project is expected to take place in three phases, namely: 

 

 Project 1: The construction and operation of a 50MW Wind Farm; 

 Project 2: The construction and operation of a 420MW Wind Farm; and 

 Project 3: The construction and operation of a 100MW Solar PV Plant. 

 

The proposed establishment of the three projects as detailed above will be assessed within the 

Environmental Impact Assessment (EIA) studies. In this instance, the EIA process consists of three 

phases, namely: 

 

 Environmental Scoping Study (completed in July 2011); 

 Environmental Impact Assessment (current phase); and 

 Environmental Management Plan.  

 

This particular report details the results of the Socio-Economic Impact Assessment (SEIA) for the 

Loeriesfontein site as part of the overall EIA process. Separate reports were developed for the Prieska 

and Noupoort sites, respectively.  

 

1.1. Scope of Study 

 

The proposed project at the Loeriesfontein site consists of the following infrastructural components: 

 

 Wind turbines; 

 Access roads; 

 Power lines; 

 Wind farm control room; 

 Temporary construction lay down area; 

 A PV plant with panel arrays, electrical connections, transformers, and associated infrastructure. 

 

In light of this the overall business objective of the Socio-Economic Impact Assessment (SEIA) report 

is to identify and assess potential socio-economic impacts on the human environment that may occur 

due to the construction and operation of the proposed infrastructure. The following are secondary 

objectives to the outcomes of this study: 
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 Undertake the detailed studies that were identified during the Scoping Phase, thereby refining the 

assessment of the probable impacts of the project on the social environment; 

 Identify and describe the expected social change processes and assess the impacts associated 

with the change processes; 

 Rate the identified impacts along the specific significance rating scales to obtain an indication of 

the magnitude of each of the identified impacts prior to the implementation of mitigation or 

augmentation measures;  

 Based on the magnitude of the impact, identify mitigation measures that serve to either prevent or 

minimise the effect of negative impacts, and augmentation measures that serve to sanction or 

maximise positive impacts;  

 Upon completion of the study, identify and describe any shortcomings (limitations) of the study, 

and list any assumptions that were made during the course of the study and the reason(s) why it 

was necessary to make such an assumption; and 

 Form conclusions based on the result of the detailed assessments, and based on these; make 

specific recommendations on the way forward given the social impacts associated with the 

various phases of the project and the project itself.  

 

1.2. Preliminary Findings of the SIA Scoping Report 

 

Table 1.1: Summary of the SIA Scoping Report Social Change Processes  

 ISSUE Geographical Change Processes 

DISCUSSION The use of the proposed site for the construction and operation of the 
wind farm turbines and associated infrastructure imply a permanent 
change in land use. 

EXISTING IMPACT The following structures were identified on site: 

 A number of scattered households; 

 What appears to be two airfields or landing strips; 

 A train station (presumably for goods as there are no formal 
passenger rail in the area); 

 An Eskom substation and three transmission lines in various 
directions; 

 What appears to be a borrow pit; and 

 A couple of cattle watering dams. 

It is presumed that the land is currently zoned for agricultural use. 

PREDICTED IMPACT The impact on land use largely depends on the current land use. In the 
event of extensive agricultural use, a micro economic impact on the 
landowner can be expected, whereas a more macro impact can be 
expected on the regional area in terms of food security. However, at 
present it does not seem as if the area is cultivated or that extensive 
agricultural activities are taking place on site, bar possible grazing areas. 

 ISSUE Demographical Change Processes 
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DISCUSSION Although MRP intends to source their construction team locally as far as 
possible, the prospect of employment can lead to an influx of unemployed 
work seekers to the area. 

EXISTING IMPACT The current total population within the affected area stands at 21 235 
people, a high proportion of which are unemployed, especially in the 
historical “township” area. 

PREDICTED IMPACT A change in the number and composition of the local area can lead to 
economic, health, safety and social-wellbeing impacts. 

 ISSUE Economic Change Processes  

DISCUSSION Net gain in economic output during construction and operations 

A net gain is expected as there will be substantial gains from the 
construction and operation of the power plant but there will be some 
farming production and capacity lost. However, land is not of 
exceptionally high value from an agricultural point of view. 

Net gain in employment construction and operations 

A net gain is expected as there will be substantial gains from the 
construction and operation of the power plant but there will be some 
agricultural industry jobs lost. However, the number of lost opportunities is 
likely to be low. 

Enabling economic growth through the removal of electricity supply 
constraints 

Additional electricity capacity is an enabler of economic growth as it 
allows for further development, especially of industrial expansion, which 
requires large amounts of electricity. 

Increase in local disposable income and business earnings and 
resulting downstream effects 

Area will experience injections due to the activities in the project, and this 
will result in increased business and consumer spending. 

Improvement in the economic profile of the area 

The area may experience improved visibility as an investment destination 
for renewable energy projects, will in turn create further industry 
development, with production, income and employment effects. 

Increased revenue for national and local authorities 

The creation of a new operating entity will result in national and local tax 
payments and local use of services/utilities, which will increase revenues. 
This effect is likely to be noteworthy at a local government level in the 
project area. 

EXISTING IMPACT None 

PREDICTED IMPACT  Gain in construction output and energy production, loss of 
agricultural production. 

 Determination of construction and operations phase employment, 
loss of agricultural employment. 

 Economic opportunities due to surplus electricity supply. 
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 Increase in disposable income and business earning, thus 
resulting in business and consumer spending 

 Better investor visibility for renewable energy 

Increased revenues from taxation and provision of services/utilities 

 ISSUE Institutional and Legal Change Processes 

DISCUSSION A larger number of people can affect the quality of municipal and other 
social services, e.g. an influx of ‘strangers’ can increase the crime rate, 
placing a higher strain on the police services. 

EXISTING IMPACT The existing baseline municipal profile suggests that most of the basic 
municipal services are adequately supplied throughout the area. The 
quality of services might diminish towards the more rural areas and in 
informal settlements. 

PREDICTED IMPACT Additional demand on municipal services, such as water, sewerage and 
roads could impact on health and safety if such services are not available. 
An influx of unemployed job seekers can lead to the development of 
informal settlements. This can impact on health (as services are not 
provided or further taxed) and safety (an increase in crime is possible as 
people do not find employment and become frustrated with their living 
conditions). 

 ISSUE Socio-Cultural Change Processes 

DISCUSSION Although it is not foreseen that the development per se will alter family 
cohesiveness and the traditional role played by families, the introduction 
of strangers to the area might have this affect. This can happen when 
social integration is hindered (through conflict) and also because 
migratory workers are one of the highest risk groups for contracting and 
spreading HIV and other contagious infections. 

EXISTING IMPACT At present there appears to be no apparent conflict situations between the 
residents of Loeriesfontein. However, as with many other cities and 
towns, racial segregation is still very evident. 

PREDICTED IMPACT Apart from the obvious health implications, HIV infection in particular also 
has an economic impact. Conflict situations can impact on community 
cohesion and social well-being. 

 

Some of the expected social change processes that were identified during the Scoping phase (as 

tabled above), have been altered to some extent during the Impact Assessment phase as more 

detailed information was available during this phase to inform a more accurate assessment. 

 

1.3. Summary of Issues and Concerns 

 
Interested and Affected Parties (I&APs) are afforded the opportunity to become involved in the 

proposed project by means of the Public Participation Process (PPP).  Generally speaking, the PPP 

facilitates the involvement of people who are either interested in, or who might be affected by, a 

certain decision (in this case the decision to proceed with, or halt, the construction and operation of 

the proposed wind farm, substation, and connecting transmission lines). 
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The PPP commenced during the scoping phase and continues into the Impact Assessment phase 

(which is the current phase of the study). The process is only concluded once the competent authority 

has issued the Environmental Authorisation and once the authorisation has been communicated to all 

registered I&APs. Parties who wish to object to, or appeal against the authorisation must lodge their 

objections directly with the competent authority (i.e. such objections are not routed through, or 

addressed by the public participation consultants or the Environmental Assessment Practitioner).  

 

As part of the PPP, registered I&APs and other stakeholders were invited to comment on the 

proposed project. Table 1.1 below provides a summary of the issues and/or concerns raised during 

the scoping phase (limited to social issues
1
). Also included in Table 1.1 is a cross reference to where 

these issues were considered in the SIA. In most cases, the issue/concern appears as it was received 

by the public participation office (exceptions are where the public participation practitioner at a public 

event, such as the public meeting, recorded a comment). A full Comments and Responses Report is 

included as part of the main EIA Report. 

 
Table 1.2: Summary of Social Issues/Concerns raised during the Scoping Phase  

Issue/Concern Reference in SEIA 

Enquires what development programs are in place to assist the 
development of the community. 

Giel Waterboer, Community Development Youngsters 

Section 5.3 

Unemployment is the community’s biggest problem and enquires whether 
the proposed project has the potential or capacity to provide permanent 
employment. 

Giel Waterboer, Community Development Youngsters 

Section 5.2 

Large companies do not invest in the youth and this is a threat to them. 
Commented that CDY would like to develop and reach out to the 
community. 

Giel Waterboer, Community Development Youngsters 

Section 5.3 

He added that big businesses do not invest in youth programs and 
therefore there is a need for an organisation that develops and reaches 
out to the community. Supports and encourages all efforts that promote 
youth development. 

Giel Waterboer, Community Development Youngsters 

Section 5.3 

It was asked whether Mainstream will be purchasing the farms. 

Danie Pietersen, Namakwa District Municipality, FGM: 20 October 2011 

MRP would lease the 
portion of the land from 
the landowner for the 
operational lifetime of the 
wind farm  

What benefits will this project have for the people of Loeriesfontein? 

Christians Dallas, Resident: Loeriesfontein, PM: 20 October 2011 

Sections 5.2, 5.3. 

                                                      
1
 Issues/concerns pertaining to other specialist fields are addressed by the relevant specialist for that particular 

topic/issue/concern.  
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Issue/Concern Reference in SEIA 

What are the benefits to the community during the Construction and 
Operation Phases of the project? 

Christians Dallas, Resident: Loeriesfontein, PM: 20 October 2011 

Sections 5.2 & 5.3. 

Will Mainstream contribute to education in the study area? 

Christians Dallas, Resident: Loeriesfontein, PM: 20 October 2011 

Section 5.3 

With regards to security, very few people are registered and ask whether 
local individuals be allowed an opportunity to apply for security work or 
will only registered people get an opportunity? 

Christians Dallas, Resident: Loeriesfontein, PM: 20 October 2011 

Section 5.3.2 

What is the percentage revenue that will be put back into Loeriesfontein? 

Christians Dallas, Resident: Loeriesfontein, PM: 20 October 2011 

Section 5.3.3 

What will the job opportunities be for community members who do not 
have the right tools to dig the foundations for the turbines? 

S Majiedt, Resident: Loeriesfontein, PM: 20 October 2011 

Section 5.2 

Two phases were mentioned i.e. construction and operation. What work 
would be required for operation and what qualifications would you need? 

Steenkamp Zitrom, Resident: Loeriesfontein, PM: 20 October 2011 

Section 5.2 

The project team was informed about the cumulative impact of the 
gypsum mine and railway transporting minerals transport have on their 
local road network has. It was asked if Mainstream will support the local 
community by maintaining the road (Granaatboskolk) as it will be under 
more pressure during the construction and the subsequent use by 
Mainstream employees. 

Hendrik Kearney, Committee Member: Loeriesfontein Agricultural Union 

Section 2.2.4 

Those present expressed their opinion that Mainstream must not follow 
the same route as other institutions, when environmental impact studies 
were needed, where the community did not share in the benefits of a 
project. Mainstream needs to show a strong social responsibility through 
ploughing back into the community. 

Committee Members: Loeriesfontein Agricultural Union 

Sections 5.2 & 5.3 

It was requested that Mainstream, as part of their social commitment, 
should the project be granted, look at assisting the neighbouring farmers 
by providing solar panels to the farm workers houses. 

Mr Lombaard, Committee Member: Loeriesfontein Agricultural Union 

Hentie Van Jaarsveld, Chairman: Loeriesfontein Agricultural Union 

Section 5.3.3 

It was asked whether the SIA will also be looking at the impact of potential 
spinoffs i.e. a taxi network. 

Bryan Fisher, NC Department of Environment and Nature Conservation 

Section 5.1.1 

It was recommended that Mainstream’s Social Development Plan need to 
include their projections specifically in terms of sponsorship or training as 
skills in the areas might be non-existing. 

Sections 5.2 & 5.3 
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Issue/Concern Reference in SEIA 

Justice Mutyorauta, Head of Department: NCP Environmental of Environment & Nature 
Conservation 

It was commented that when the Department review Applications that the 
social aspects are highlighted as a major social positive impact. Projects 
like this one sometimes create a misperception with the communities that 
there are lots of jobs available for the rest of their lives and this also 
causes a major social impact as people from other areas will flock to the 
area. 

Christine Pienaar, Production Scientist Grade A: Ecologist, NC Department of Environment 
and Nature Conservation 

Sections 5.2 & 5.3 as 
well as mitigation 
measures mentioned in 
section 5.4.2. 

 

1.4. Specialist Qualifications  

 

This report was compiled by Mr Sean Smith of MasterQ Research in collaboration with Ms An 

Kritzinger in her capacity as economic specialist. The report was reviewed and finalised by Ms 

Nonka Byker, also of MasterQ Research.  

 

Sean holds a Bachelor of Social Science honours degree in psychology and has completed the 

coursework component of a master’s degree specialising in psychological research methods and 

methodologies. He has experience in academic, market-related, corporate, industrial, and social 

research. He has recently become involved in the field of Social Impact Assessments, Environmental 

Management Frameworks, and Social and Labour Plans. 

 

An has a Master’s degree in Economics (1992: University of Stellenbosch) and more than thirteen 

years of consulting experience that covers a variety of sectors and clients including the mining sector. 

She is highly adaptable, an original thinker and a fast learner. She has conducted socio economic 

impact, forecast and other macro-economic modelling models and numerous research reports during 

her consulting career.  

 

Nonka holds a B.Psych (Adult Mental Health) from the University of Pretoria and is a social impact 

assessment specialist with approximately 4 years’ experience in this field. She specialises in the 

assessment of potential social impacts, which includes the collection and analysis of data and 

superimposing a proposed project on a baseline social profile to determine the potential social impacts 

from which mitigation measures can be developed. In total she has approximately 11 years’ 

experience in the social development field, of which 7 years were spent as a public participation 

consultant. Ms Byker is registered with the Health Professions Council of South Africa (HPCSA) and is 

a member of the International Association for Impact Assessment South African Affiliate (IAIAsa).  

 

Some of the Social and Socio-Economic Impact Assessments that MasterQ Research have been 

involved with as social and economic specialists, include amongst others, the following projects:  

 

Date Project EAP 

July 2009 - 
ongoing 

Social Impact Assessment for the proposed Trekkopje 
Mine access road in the Arandis area, Erongo Region, 

Turgis Consulting 
for AREVA 
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Date Project EAP 

Namibia Resources 

July 2009 – 
ongoing 

Social Impact Assessment and Micro Economic Impact 
Assessment for the proposed 140MW Open Cycle Gas 
Turbine (OCGT) demonstration plant and associated 
Underground Coal Gasification (UCG) plant in the 
Amersfoort area, Mpumalanga Province  

Bohlweki-SSI 
Environmental for 
Eskom Generation 
& Transmission 

March 2009 – 
ongoing 

Socio-Economic Impact Assessment on the Bus Rapid 
Transport (BRT) system, section 6 along Oxford Road in 
the City of Johannesburg, Gauteng Province 

Bohlweki-SSI 
Environmental for 
Eskom Generation 
& Transmission 

February 2009 Socio-Economic Impact Assessment for the proposed 
town development with associated infrastructure and 
services in Steenbokpan, Limpopo Province 

Enviro-Solution for 
the Steenbokpan 
Development 
Consortium 

January 2009 - 
ongoing 

Social Impact Assessment for the establishment of a 
Coal Fired Power Station, and its associated infrastructure 
(a substation and transmission power lines) in the Musina 
area, Limpopo Province 

Arcus Gibb for 
Mulilo Power  

January 2009 - 
ongoing 

Social Impact Assessment for the proposed upgrading of 
the existing Welgedacht Water Care Works to facilitate a 
capacity extension of up to 100ml/d, in the Ekurhuleni 
Metropolitan Municipality area, Gauteng Province 

Savannah 
Environmental for 
ERWAT 

January 2009 – 
ongoing 

Social Impact Assessment for the proposed provision of 
wastewater infrastructure to improve quality of effluent 
discharge from the Hartebeesfontein Water Care Works, in 
the Ekurhuleni Metropolitan Municipal area, Gauteng 
Province 

Savannah 
Environmental for 
ERWAT 

November 2008 – 
January 2009 

Economic Impact Assessment for the proposed Kyalami 
Transmission Project 

Savannah 
Environmental for 
Eskom Generation 
& Transmission 

October 2008 – 
November 2008 

Social Impact Assessment for the proposed Bravo 
Integration Project, Govan Mbeki Local and Delmas Local 
Municipalities, Mpumalanga Province; Kungwini Local 
Municipality, City of Tshwane, Ekurhuleni Metro and City of 
Johannesburg, Gauteng Province 

Cymbian Socio-
Environmental 
Consultants for 
Eskom Generation 
& Transmission 

April 2008 – April 
2009 

Social Impact Assessment for the proposed liquid fuels 
transportation infrastructure from the Milnerton refinery area 
to the Ankerlig power station in the Atlantis Industrial area, 
City of Cape Town, Western Cape 

Bohlweki-SSI 
Environmental for 
Eskom Generation 
& Transmission 
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1.5. Limitations and Assumptions  

 

 This study was carried out with the information available to the specialists at the time of executing 

the study, within the available timeframe and budget. The sources consulted are not exhaustive 

and additional information which might strengthen arguments or contradict information in this 

report might exist.  

 Consultation with I&APs took place via the public participation process and although every effort 

was made to obtain the viewpoints from a variety of interest groups, these viewpoints cannot 

express or represent the viewpoints of the community at large.  

 The specialists did endeavour to take an evidence-based approach in the compilation of this report 

and did not intentionally exclude scientific information relevant to the assessment. 

 It was assumed that the motivation for, and the ensuing planning and feasibility studies of the 

project were done with integrity, and that the information provided to date by the project proponent, 

the independent Environmental Assessment Practitioner (EAP) and the public participation 

consultant was accurate. 

 Areas that might yield socio-economic sensitivities have been identified through a desktop study in 

Google Earth™. The areas that have been marked are the sensitive areas visible to the socio-

economic specialists at the time of the study, which are in close proximity to the proposed three 

sites under investigation.  

 The statistics that informed this report were primarily taken from Census 2001 and the more recent 

Community Survey 2007 (CS). The comparative analyses of these sets of data should only be 

regarded as an indication of broad trends in the area, because of the South African Statistics 

Council’s (SASC) concerns about data integrity in CS. The SASC was concerned about the 

following regarding CS: 

o Institutional population is merely an approximation to 2001 numbers and not new 

data;  

 Unemployment in the Community Survey is higher and less reliable because of 

questions that were asked differently;  

 Income includes unreasonably high income for children – presumably 

misinterpretation of the question, listing parents’ income for the child; and  

 Distribution of households by province has very little congruence with the General 

Household Survey or last census.  

 A number of systematic errors were observed in the statistical data, which included:  

 An underestimate of men relative to women; 

 An underestimate of children younger than 10 years; 

 An excess of those aged 85+, in particular among men; 

 Missing women aged 20–34 from the Coloured population;  

 Misdistribution of the population by province; 

 Excess of people aged 10–24 in Western Cape and Gauteng; 

 A shortfall of women aged 20–34 in Free State, KwaZulu-Natal and Limpopo. 

 

The SASC states (2008): “In the absence of a comprehensive sampling frame, it is difficult to 

determine whether the differences are due to sampling error, biases or the reality that has changed 

beyond our expectations. There may be other variables that will require similar warnings after further 

interrogation.” 
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1.6. Legislative Context  

 
The following legislation and regulatory documents are relevant to the SEIA:  

 
 Constitution of the Republic of South Africa (Act No. 108 of 1996); 

 The Occupational Health and Safety Act (Act No. 85 of 1993); 

 Extension of Security of Tenure Act (Act 62 of 1997) (ESTA); 

 National Environmental Management Act (NEMA), No. 107 of 1998, as amended and Environment 

Conservation Act, No. 73 of 1989, as amended;  

 The Environmental Impact Regulations of 21 April 2006; 

 Relevant Labour Relations legislation.  

 

1.6.1. Constitution of the Republic of South Africa (Act No. 108 of 1996) 

 

The Constitution mostly relates to human rights with the intention of establishing “a society based on 

democratic values, social justice and fundamental human rights”, which should be achieved through 

the promotion of human dignity, equality and the advancement of human rights and freedoms. Some 

of the human rights that are explicitly stated in the Constitution are a person’s right to equality, 

freedom of expression and association, political and property rights, housing, healthcare, education, 

access to information, and access to courts.  

 

The Constitution is made up of a preamble, fourteen chapters each relating to a specific topic, and 

seven schedules. Of these fourteen chapters, chapter 2 (The Bill of Rights) is mostly applicable to the 

implementation and management of social mitigation measures.  

The Bill of Rights outlines detailed provisions on civil, political, social and economic rights. According 

to the Bill of Rights, it is therefore illegal to discriminate against any person on any of the following 

grounds: 

 

 Race and colour; 

 Sexual orientation (be that heterosexual, homosexual or transsexual); 

 Marital status (be that single, married, divorced or widowed);  

 Gender in terms of social and cultural ascribed gender roles, e.g. not permitting women to work on 

a construction team because she is a woman; 

 Sex, relating to the physical differences between men and women; 

 Pregnancy; 

 Age; 

 Disability; 

 Ethnic origin; 

 Culture, e.g. traditional practices; 

 Language; 

 Religion, conscience, belief; and 

 Birth.  
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1.6.2. The Occupational Health and Safety Act (Act No. 85 of 1993) 

 

The occupational health and safety act outlines the clear responsibilities of employers and employees 

alike in ensuring that a safe work environment is created and maintained at all times. The creation of a 

safe work environment also applies to any and all work equipment that is required in carrying out 

assigned duties.  

 

Noteworthy to consider is the fact that this act stipulates that a health and safety representative has to 

be appointed where a workforce consists of 20 or more people. A health and safety representative has 

to be a fulltime employee and there should be at least one such a representative per every 50 

employees or part thereof, either per workplace of per section of the workplace. Where a workplace 

has more than one health and safety representative, a health and safety committee should be formed 

that meets at least once every 3 months. Health and safety representatives should carry out the 

following functions in terms of this act: 

 

 Review the effectiveness of health and safety measures; 

 Identify potential hazards at the workplace that could lead to potential major incidents;  

 Examine the causes of incidents at the workplace, in collaboration with the employer; 

 Investigate any complaints made by employees in terms of health and safety aspects at the 

workplace; 

 Provide feedback to the health and safety committee on the aspects mentioned above; 

 Provide feedback to the employer on matters relating to the health and safety of employees at the 

workplace; and 

 Inspect all aspects relating to the safety of the workplace, including the workplace itself, any 

plants, machinery, articles, health and safety equipment, etc. at intervals agreed upon with the 

employer.  

 

1.6.3. Extension of Security of Tenure Act (Act 62 of 1997) (ESTA) 

 

This act provides for measures to facilitate the long-term security of land tenure, and also regulates 

the conditions of residence on certain land, the circumstances under which a person’s right to reside 

on a particular piece of land may be terminated, and to provide for regulatory matters where persons 

have been evicted from a particular piece of land or land portion.   

 

Chapter 4 of this act relates to the measures that have to be implemented when right of tenure is 

terminated on any lawful ground (e.g. in the case of relocation), provided that such a termination is just 

and has regarded the following factors: 

 

 The fairness of the agreement on which the owner relies; 

 The conduct of the parties giving rise to the termination; 

 The interests of the parties involved in relation to the comparative hardship of the owner and/or 

occupier of the land;  

 The existence of a reasonable expectation for the renewal of an agreement; and 
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 The fairness of the procedure leading to termination, including whether or not the owner/occupier 

had been granted a reasonable opportunity to make representations before termination became 

effective.  

 
Section 14 under Chapter 4 outlines the procedures for the restoration of residence, the use of land, 

and compensation for damages. A person who was the rightful owner of the land may institute 

proceedings in a court of law, where after the court may make the following orders: 

 
 The restoration of residence and land use; 

 The repair, reconstruction or replacement of any building, structure or any other installations that 

the owner/occupier have enjoyed on his land prior to the removal and/or eviction; 

 The restoration of any services that the owner/occupier has a right to; 

 The payment of compensation;  

 The payment of damages, including but not limited to, damages inflicted by the removal process; 

or 

 Any other compensation the court may see fit.  

 

1.6.4. National Environmental Management Act (NEMA), No. 107 of 1998, as amended  

 

The National Environmental Management Act (NEMA) promotes citizens’ right to an environment that 

is not harmful to their health and wellbeing. This right is closely linked to the Constitution where clause 

32 of the Bill of Rights stipulates that current and future generations have a right to a healthy 

environment. NEMA defines the environment as the natural environment as well as the physical, 

chemical, aesthetic and cultural properties that influences a person’s health and well-being.  

1.7. EIA Project Processes 

During the EIA the public will encounter various project processes as part of the EIA phases (Scoping 

and Impact Assessment). Although the various processes are always clear about its respective intend 

and purpose, there is often confusion about processes that might look similar, but that have different 

outcomes. Most notably Interested & Affected Parties (I&APs) often confuse the Social Impact 

Assessment specialist study with the Public Participation Process and vice versa. In an attempt to 

clear up some of this confusion, table 1.2 below provides a comparative overview of the above-

mentioned processes.  
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Table 1.3: Comparative overview of the SIA and PPP  

 Social Impact Assessment  Public Participation Process 

Practitioner  MasterQ Research SiVEST  

Definition “The process of analysing (predicting, evaluating and reflecting) 
and managing the intended and unintended consequences on the 
human environment of planned interventions (policies, 
programmes, plans and projects) and any social change processes 
invoked by those interventions so as to bring about a more 
sustainable and equitable biophysical and human environment.” 
(Vanclay, 2002).  

The “…process leading to a joint effort by stakeholders, technical 
specialists, the authorities and the proponent who work together to 
produce better decisions than if they had acted independently” 
(Greyling, 1999).  The process aims at improving 
“…communication between stakeholders – including the proponent 
– in the interest of facilitating better decision-making and/or 
sustainable development” (DEAT, 2002). 

Objectives  The overall business objective of the SIA is to assess the 
probable/potential social impacts on the human environment that 
can occur because of the design, construction, operation and 
decommissioning of a proposed project for consideration by the 
competent authority and the project proponent in their decision-
making process. Part of the process is to identify and describe 
measures to mitigate against negative impacts and to enhance 
positive impacts.  

The main objectives of the public participation process are to: 

 Inform all identified I&APs with sufficient information on a 
proposed project in such a way that the I&APs are empowered 
to actively participate in the decision-making process; and 

 Create an entry point for I&APs to raise their viewpoints (issues, 
comments and concerns) with regard to potential impacts, 
benefits and drawbacks related to a proposed project.  

Timing & 
Activities  

The SIA is undertaken in parallel to the overall EIA process and is 
normally subjected to the same timeframes as that of the EIA. The 
SIA consists of two distinct phases, namely a Scoping Phase and 
an Impact Assessment Phase. During the Scoping Phase, the 
baseline social context is determined, potential social impacts 
identified and, based on these results, the terms of 
reference/scope of work for the next phase is developed. 
Depending on the scope of works, an SIA consist of varying 
activities, including: 

 Literature reviews and review of existing databases (secondary 
data sources); 

The PP process spans across all the phases of the EIA process 
(scoping, EIA, etc.) and normally includes the following activities: 

 Identify stakeholders; 

 Disseminating project information; 

 Managing incoming correspondence regarding the project and 
follow ups with other project team members; 

 Responding to stakeholder queries;  

 Organising and facilitating public events such as open days, 
public meetings, etc.;  
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 Social Impact Assessment  Public Participation Process 

 Baseline profiling; 

 Site visit(s); 

 Social Research, including the use of surveys, interviews and/or 
focus group meeting discussions (primary data sources); 

 Data assessments of primary and secondary data sources 

 Data modelling;  

 Impact Assessment;  

 Identifying mitigation and/or enhancement measures; 

 Development of a Construction Social Management Plan. 

Qualitative and quantitative research methods are used to inform 
the SIA. Both these methods use a systematic approach to collect 
information.  Quantitative methods focus on the “why” and 
quantitative methods focus on “how many.”  

A focus group is a qualitative social research method, which is one 
of the methods used when the social specialist wants to gain a 
depth understanding of specific issues, concerns and/or 
recommendations that I&APs raised.  The results of these 
discussions are confidential to allow participants to freely 
participate, although a summary of issues and concerns might be 
made public. The results of the discussions are used in the 
assessment of social impacts with consideration of other data 
sources, e.g. structured interviews, literature. These inputs are not 
seen as representative of the whole population but are regarded as 
indicative of the range of sentiments/viewpoints/feelings etc. 
present in the population. Ideally, a group should not consist of 
more than 12 people – ordinarily the whole population, e.g. farmers 
in a corridor, has to be invited to ensure adequate numbers. 

 Inform specialists about issues raised by stakeholders; and 

 Reporting on the process itself as well as the outcomes of the 
process.  

The public participation consultant also makes use of focus group 
discussions and these are usually aimed at gathering issues, 
concerns and opinions from a targeted group of I&APs. Minutes, 
issues and concerns are reflected in the public participation report 
and specialists are informed about issues and concerns pertaining 
to their field of expertise. Specialists have to address these in their 
assessments.  

 

Applicable Cognisance is taken of the following legal requirements and The approach and methodology as well as the legal framework for 
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 Social Impact Assessment  Public Participation Process 

Legislation regulatory documents during the execution of an SIA:  

 Constitution of the Republic of South Africa, Act No. No. 108 of 
1996; 

 Construction regulations under the Occupational Health and 
Safety Act; 

 Extension of Security of Tenure Act (Act 62 of 1997) (ESTA); 

 National Environmental Management Act (NEMA), No. 107 of 
1998, as amended and Environment Conservation Act, No. 73 
of 1989, as amended;  

 The Environmental Impact Assessment Regulations of 21 April 
2006; 

 Relevant Labour Relations legislation; 

 Development plans in the relevant IDP/s and SDF/s; and 

 Applicable local by-laws. 

the PPP are based on the principles embodied in the following 
legal framework: 

 The Constitution of the Republic of South Africa, Act No. 108 of 
1996;  

 National Environmental Management Act (NEMA), Act No. 107 
of 1998; and 

 Specific regulations, notably Regulation 28 and Chapter 6 of GN 
385. 

Deliverable(s)   Social Scoping Report as part of the Environmental Scoping 
phase; 

 Social Impact Assessment Report as part of the Environmental 
Impact Assessment phase; and 

 In some cases, a Social Management Plan as part of the 
Environmental Management Plan.  

 Public documentation, such as Background Information 
Documents, meeting minutes, an issues register, I&AP 
database, etc.; and 

 Public participation reports as part of the Scoping and EIA 
phases.  

What is it NOT? It is not the official body with which to formally raise issues and 
concerns, i.e. it is an independent specialist study that is separate 
process from the public participation process, although the public 
participation can often be used as a vehicle to undertake public 
consultation.   

It is not a marketing tool to ‘sell’ a particular project to the public or 
to gain public support for such a project.  

It is not an assessment tool, i.e. comments and issues received by 
the public participation practitioner will not be addressed or 
assessed by them, but will be communicated to the relevant 
specialist.  
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 Social Impact Assessment  Public Participation Process 

Your 
responsibilities 

 Attend and participate in social research activities when invited 
to do so. 

 Although you are welcome to contact and/or submit written 
comments, questions, or concerns directly to the social 
specialist, formal submissions should also be directed to the 
public participation consultants to ensure that your comments 
are formally registered on a project’s issues register. The public 
participation consultants will in turn direct your comments to the 
appropriate specialist for consideration in their assessment, at 
times requesting the specialist to formally respond to your 
comments.  

 At times it might be necessary that you disclose sensitive 
information, e.g. future development plans, financial information, 
etc., so that such information can be considered during the 
assessment. Information gathered in the research process is 
analysed as part of the group of respondents’ input and is 
usually not linked to your name in a report. Should you wish 
your name to be linked to information, you should indicate to the 
specialist how the information should be handled. 

 Respond to invitations to participate in projects that might affect 
you by registering on the project database. EIA processes are 
normally advertised in the local and/or regional press and in 
some cases, even in the national press; 

 Complete and return project comment sheets if you are asked to 
do so; 

 Attend public participation events that are held throughout an 
EIA process. Registered I&APs normally receive personal 
invitations to such events; 

 Feel free to contact the public participation consultants with your 
comments and queries; and 

 Review and comment on reports that are placed in the public 
domain within the stipulated public review periods.  
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2. TECHNICAL ASPECTS OF THE PROJECT  

 

This section describes the information relevant to the study area and the project.  

 

2.1 Site Location and Description  

 

The Loeriesfontein site is located within the Hantam Local Municipality in the Namakwa District of the 

Northern Cape. The approximate location of the Loeriesfontein site within the province is reflected in 

Figure 2.1, whereas Figure 2.2 reflects the location of the site within the local municipality.  

 

Figure 2.1: Study Area within the Northern Cape Province  
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Figure 2.2: Proposed Loeriesfontein site within the Hantam Local Municipality  

 

 

At 362,591.4km
2
 the Northern Cape has the biggest land mass of all the provinces and covers 

approximately 29.7% of South Africa’s total land surface. Apart from its western border that is 

bounded by the Atlantic Ocean, the province is mostly landlocked: Namibia lies to the north-west, 

Botswana to the north, and the Western Cape to the south.  

 

The province was home to two cross-boundary municipalities (the Ga-Segonyana District Municipality 

and the Phokwane Local Municipality) that overlapped with the Northwest Province, but in 2006 these 

municipalities were incorporated into the Northern Cape. This incorporation led to an increase in the 

province’s total population by approximately 180,000 people and had a significant impact on the 

province’s services backlog in terms of water, sanitation, housing and electricity.  

 

By the year 2007, the total population size of the province was estimated to be around 1.1 million 

people, which represents a population increase of approximately 66,000 people from 2001, when the 

last census was conducted. Based on the population size of 2007, the province has an extremely low 

population density, estimated at around 3 persons per square kilometre. However, it can be expected 

that the population density will increase in the urban areas, e.g. in the Sol Plaatje Local Municipal area 

(Kimberley) the population density stands at approximately 129.5 people per square kilometre.  

 

According to the Northern Cape Province Fifteen Year Review (2009), the main economic contributors 

are mining and agriculture, despite the fact that the mining industry does not absorb as much labour 

as the agricultural sector. The Northern Cape’s contribution to the Gross Domestic Product (GDP) 

Site 
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showed an average growth rate of 4.1% per annum during the period 1995 to 2006. The Fifteen Year 

Review further stipulated that the agricultural sector within the province grew faster than the national 

average, in part due to the provincial government’s policies in terms of the transformation of the 

agricultural sector.  

 

One of the most significant driving forces behind the transformation of the agricultural sector is the 

Land Reform Programme as the provincial government adopted the national target of redistributing at 

least 30% of the productive agricultural land within the province to historically disadvantaged 

communities by the year 2014. In the Northern Cape alone a total of 2,883 land claims were lodged 

with the Land Claims Commission, of which a total of 552,084ha have successfully been transferred to 

the beneficiaries by January 2008.  

 

The Northern Cape Province Growth and Development Strategy (NCPGDS) identified the need to 

focus on the following issues within the province: 

 

 Sector specific strategies that defines where public and private sector intervention is essential 

and valid; 

 Key macro-level involvement and cooperation required from national line ministries to strengthen 

provincial initiatives; 

 Interventions and opportunities at programme and project level; 

 The development of a comprehensive provincial Spatial Development Framework (SDF) and 

strategy; 

 Accessing the necessary financial resources to finance growth and development within the 

province; 

 The identification of institutional delivery mechanisms; and 

 The establishment of monitoring and evaluation systems and procedures.  

 

The NCPGDS further indicated that poverty reduction is the most significant challenge faced by the 

provincial government and its growth and development partners. Addressing this issue also implies 

that the following societal problems have to be addressed:  

 

 Reducing the backlog in basic needs such as water, sanitation and housing; 

 Improving basic services such as health, education and social services; 

 Reducing the HIV/AIDS prevalence rate; 

 Creating employment opportunities; 

 Reducing the crime rate; and 

 Empowering vulnerable groups.  

 

In addressing these and other issues, the Northern Cape Provincial Government considered the 

national development targets, the millennium development goals and the resolutions taken at the 

World Summit on Sustainable Development. From these the provincial government developed its own 

set of targets, which included the following: 

 

 Maintaining an average annual economic growth rate of 4-6%; 
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 Halving the unemployment rate by 2014; 

 Reducing the number of households living in absolute poverty by 5% per annum; 

 Improving the literacy rate by 50% by 2014; 

 Reducing the infant mortality rate by two thirds by 2014; 

 Reducing the maternal mortality rate by two thirds by 2014; 

 Providing shelter to the whole population by 2014; 

 Providing clean water to everyone in the province by 2009; 

 Reducing the crime rate by 10% by 2014; 

 Stabilizing and then reversing the HIV/AIDS prevalence rate by 2014; 

 Redistributing 30% of the province’s productive agricultural land to previously disadvantaged 

individuals by 2015; 

 Conserving and protecting 6.5% of the province’s valuable biodiversity; and 

 Providing adequate infrastructure to enable economic growth and development by 2014.  

 

2.2 Technical Project Description 

 

The proposed project will involve the construction and operation of a wind farm with an ultimate 

capacity of 470MW, as well as the construction and operation of a PV plant with a capacity of 100MW. 

The proposed project will be phased as follows: 

 

 Project 1: The construction and operation of a 50MW Wind Farm; 

 Project 2: The construction and operation of a 420MW Wind Farm; and 

 Project 3: The construction and operation of a 100MW Solar PV Plant. 

 

The key components of the project are outlined in the following subsections.  

 

2.2.1 Turbines 
 

The actual number of turbines will be dependent on the type of turbine used which will be decided 

through the development process. Each turbine will have a foundation of approximately 20m x 20m 

and up to 2,5m deep. Adjacent to each turbine will be a hard standing area for crane usage. A small 

electrical transformer will be located next to each turbine. 

 

The turbines have a hub height of 80-120m and a rotor diameter of 87-120m. The blade rotation will 

range from 6 to 20rpm. The electrical generation capacity for each turbine will range from 1-3 MW, 

depending on the final wind turbine selected for the proposed development. The total generation 

capacity for the Noupoort study site is envisaged to be 191MW. An example of a wind farm is shown 

in Figure 2.3 below.  
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Figure 2.3: Example of a Wind Farm 

 
Source: http://upload.wikimedia.org/wikipedia/commons/b/b1/Windfarm_(48).JPG 

 
Electrical Infrastructure 

 

Each wind turbine will be connected to all others by way of buried electrical cables, while a substation 

(90m x 120m) will also be required in order to feed the generated electricity into the national grid. In 

order to link the substation to the grid overhead electrical cables will be used. 

 

Construction Camp 

 

A (non-residential) construction camp and laydown area of approximately 10 000m
2
 will be required for 

the duration of the construction process and will likely be temporary in nature. Associated with this 

there will be contractor site offices occupying a maximum area of 5000m
2
. This will be rehabilitated 

after construction. 

 

Measuring Mast 

 

A temporary wind resource measuring station is already present on site, which measures 70m in 

height. A permanent wind resource measuring station will be installed on site during operation. The 

height of the permanent mast will be equal to the wind turbine hub height. 
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Additional Infrastructure 

 

New road infrastructure will have to be built and existing infrastructure adapted, altered, or improved in 

order to ensure the effective construction and operation of the proposed project. While existing roads 

will be used as far as possible, the on-site road network will include turning circles for large trucks, 

passing points and where necessary, may include culverts over gullies and rivers/drainage lines. In 

addition the wind farm will require on site infrastructure, in the form of administration buildings 

(offices); a warehouse/workshop building (5000m
2
); and perimeter fencing for security and safety 

purposes. 

 

2.2.2 Wind Farm Construction Process 
 
This section describes the construction process associated with establishing a wind farm so that the 

reader can have a basic understanding of what activities to expect during this phase of the project. It 

should be noted that the specific requirements of construction is largely dependent on the site and 

therefore the following description of the construction process is intended to outline the typical 

construction activities. Overall, the construction process is likely to involve the following activities: 

 

 Establishing site access (pre-construction phase); 

 Construction of temporary infrastructure, such as temporary offices, sanitary facilities, etc.  

 Site grading; 

 Constructing construction lay-down areas and access roads; 

 Removing of vegetation from construction and construction lay-down areas (primarily for fire 

safety); 

 Excavation of tower foundations; 

 Installing tower foundations; 

 Erecting towers; 

 Installing nacelles and rotors;  

 Installing permanent meteorological towers (if necessary); 

 Construction of the central control building and a parts storage area (latter may form part of the 

control building); and 

 Construction of the substation with power-conducting cables and signal cables; and 

 Performing shake-down tests.  

 

The duration of the construction process depends on the site itself and the size of the wind farm. As a 

rule of thumb, it takes approximately 1 year to construct a wind farm, but large installations consisting 

of hundreds of turbines can also be constructed in phases.  

 

Site Access and Clearing 

 

During the pre-construction phase, the site has to be monitored and tested for specific meteorological 

data in order to determine the specific number, type, and location of turbines. In order to collect this 

data, the erection of a meteorological tower or towers (as high as 70m) would be required. At this 

phase very little site modification is required.  

 



MAINSTREAM RENEWABLE POWER                                                                                    prepared by: MasterQ Research          
MRP Wind Farms: Loeriesfontein Site – Socio-Economic Impact Assessment  
Revision No.5 
May 2012 

Page 25 of 112 
 

Due to the fact that the turbine components are extremely long (e.g. the blades) and/or heavy (e.g. 

nacelles), the right of way (ROW) clearance and turning radii are critical components for the design of 

the access road. Typically an access road would be 3m in width, but can be as wide as 9m. All ground 

disturbances is normally confined to the ROW. Depending on the local subsurface stratigraphy, it may 

be required that surface soils are excavated and replaced with gravel and/or sand to ensure a 

sufficiently stable road base.  

 

Normally the final footprint of the wind farm is not likely to be more than 5-10% of the site. Areas 

outside the footprint will incur temporary impacts due to the construction laydown areas and crane 

staging areas, but usually contractors will adapt to the local site conditions to keep the creation of 

additional areas to a minimum. The construction laydown area and crane staging area could typically 

involve clearing vegetation to secure safety, access and visibility. Re-grading of surface foils might 

take place to create a level area. For each turbine an area of between 0.4 and 1.2ha can be cleared 

and numerous laydown and crane staging areas can be established for the duration of the 

construction phase. One area can also support the erection of more than one turbine. Upon 

completion of the construction phase, some areas can be re-vegetated with indigenous vegetation 

with the exception of smaller areas around towers, control buildings and electrical substations.  

 

Foundation Excavations and Installations  

 

The tall towers require substantial foundations, extending to depths up to 12m, depending on the 

surface conditions with the diameters of the excavations roughly the same as the diameter of the 

tower base (nominally 5-6m depending on the turbine model). Drilling or blasting might be required, 

but this is dependent on the prevailing subsurface conditions.  

 

The foundation construction involves installing a vertical reinforced concrete ring of about 0.3m. Once 

the concrete has cured (which normally takes approximately 28 days), the spaces inside and outside 

the ring within the excavated area will be backfilled with excavated materials. The remaining 

excavated material will be redistributed on the site. It might be necessary to construct a temporary 

concrete batching plant on site, especially if the haul distance from existing off-site concrete plants is 

excessive. Constituents of the concrete (such as aggregate and sand) may also be hauled to the on-

site batching plant – where such material cannot be found on the site itself. The area required for the 

batching plant would be in the order of 4ha or less and would be supplied with electricity by means of 

a diesel engine or generator. Foundations for the control building, any other onsite storage buildings 

and pads for each electrical transformer are poured at the same time as the tower foundations.  

 

Tower Erection and Rotor Installation 

 

Staging areas for the erecting cranes will be established by removing vegetation and re-grading the 

area to level the surface. The crane staging area can be as large as 0.4 to 0.8ha and can be used to 

erect multiple turbines. Taller towers are normally transported to site in segments, but normally one 

segment is not longer than 20m and will be welded together as the tower is erected. The nacelles are 

expected to contain an already assembled drivetrain. The rotor and blades would be installed 

individually after the nacelle was installed on top of the tower.  
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Figure 2.4, Figure 2.5 and Figure 2.6 below depict the typical installation of a tower, nacelle and rotor. 

Due to the modular nature of the major turbine components, the installation of these elements will 

proceed quickly – it is expected that each tower erection and turbine and rotor installation will be 

completed in approximately 3 days.  

 

Figure 2.4: Arial View of Preparations to Erect a Wind Turbine Tower 
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Figure 2.5: Wind Turbine Nacelle Installation 
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Figure 2.6: Installation of a Rotor 

 
 

Auxiliary Services  

 

Auxiliary services include the construction of a substation and transmission lines to evacuate the 

power generated onto the national grid. The footprint of the substation is normally in the order of 2ha 

or less, which is greatest contiguous area on site. Power-conducting cables and signal cables 

interconnect the turbines with the control building and the substation. These cables are normally 

buried (where soil conditions permit) at a depth of approximately 1.2m. Standard trenching techniques 

are used, which might include the use of local unskilled labour.  

 

The construction of the control building could either involve conventional construction or the placement 

of a pre-fabricated building on a concrete foundation. A separate building can be constructed for use 

as a storage area for parts and equipment, but these can also be stored within the control building.  

 

Potable water and sanitation facilities are required on site during the construction phase, which would 

be obtained from the local municipality. Sanitary facilities would most likely be in the form of portable 

latrines.  
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Site Operation and Maintenance 

 

Although a wind farm can be controlled and monitored from an off-site location, larger sites might be 

attended by a small maintenance crew during normal business hours. Routine maintenance takes 

place on all major components of the wind turbine at certain intervals during its operational lifetime, 

regardless whether the site is attended during the day or not. Most turbines are constructed in a 

modular fashion, which means that overhauls or repairs would involve removing the component from 

site to a designated off-site repair facility.  

 

Decommissioning  

 

In general site decommissioning follows the reverse as site development.  

 

2.2.3 Photovoltaic Cells 
 

The panel arrays are approximately 15m x 4m in area. These are mounted into metal frames which 

are usually aluminium. Concrete or screw pile foundations are used to support the panel arrays. The 

arrays are either fixed on a tracking system or tilted at a fixed angle equivalent to the latitude at which 

the site is located in order to capture the most sun (Figure 2.4 below). Arrays usually reach up to 

between 5m and 10m above ground level. 

 
Figure 2.7: Functioning of a solar panel 

 
Source: SiVEST 2010 

 

2.2.4 Substations 
 

A new substation (approx. 90 x 120m) and a transformer to the existing 132kV and 66kV Eskom grid 

will be built preferably close to the transmission lines. The connection from the substation to the 
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Eskom grid line will be an overhead line and pole. This will be dependent on the location of the 

substation relative to the 66kV and/or 132kV line. 

 

The PV arrays are typically connected to each other in strings and the strings connected to DC to AC 

inverters (Figure 4). The DC to AC inverters may be mounted on the back of the panels support 

substructures / frames or alternatively in a central inverter station. The strings are connected to the 

inverters by low voltage DC cables. Power from the inverters is collected in medium voltage 

transformers through AC cables. Cables may be buried or pole mounted depending on voltage level 

and site conditions. The medium voltage transformers can be compact transformers distributed 

throughout the solar field or alternatively located in a central sub-station. It is likely to be a central 

substation in this instance. 

 

2.2.5 Roads 
 

Road infrastructure will be required for the proposed development. This will involve the construction of 

roads to connect the turbines; these roads will be 6-10 meters wide, depending on transport methods 

and road turns required. This includes access and internal roads. Existing farm roads will be used 

where possible. The site road network will include turning circles for large trucks, passing points and 

where necessary, may include culverts over gullies and rivers/ drainage lines. The wind farm will 

require on site buildings which will relate to the daily operation of the plant. The plant will require 

administration buildings (offices), and a warehouse / workshop (5000m
2
). The office will be used for 

telecoms and ablution facilities will be included. Security will be required. The wind farm will need to 

be fenced off from the surrounding farm for security and safety reasons. 

 

2.2.6 Construction Camp 
 

A lay down area of a maximum of 10 000m
2
, adjacent to the site or access route will be required. This 

will be temporary in nature (unless the property owner wishes to continue using it long term). 

Associated with this will be the contractor’s site offices which will require a maximum of 5000m
2
. This 

will be leased from the landowner and rehabilitated after construction. 

 

2.2.7 Other infrastructure 
 

i. Operations and maintenance building: A single storey building, maximum 5,000 m
2
, with 

warehouse/workshop space and access, office, telecoms space, security and ablution facilities as 

required. These should be situated preferably close to the substation. 

ii. Fencing if required. 

iii. Permanent wind measuring mast of 70m – 100m. 
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3. ASSESSMENT METHODOLOGY 

 

3.1 Methodology for Impact Assessment 

 

The EIA Methodology assists in evaluating the overall effect of a proposed activity on the environment. 

The determination of the effect of an environmental impact on an environmental parameter is 

determined through a systematic analysis of the various components of the impact. This is undertaken 

using information that is available to the environmental practitioner through the process of the 

environmental impact assessment. The impact evaluation of predicted impacts was undertaken 

through an assessment of the significance of the impacts. 

 

3.1.1 Determination of Significance of Impacts 
 

Significance is determined through a synthesis of impact characteristics which include context and 

intensity of an impact. Context refers to the geographical scale i.e. site, local, national or global 

whereas Intensity is defined by the severity of the impact e.g. the magnitude of deviation from 

background conditions, the size of the area affected, the duration of the impact and the overall 

probability of occurrence. Significance is calculated as shown in Table 3.1. 

 

Significance is an indication of the importance of the impact in terms of both physical extent and time 

scale, and therefore indicates the level of mitigation required. The total number of points scored for 

each impact indicates the level of significance of the impact. 

 

3.1.2 Impact Rating System 
 

Impact assessment must take account of the nature, scale and duration of effects on the environment 

whether such effects are positive (beneficial) or negative (detrimental). Each issue / impact is also 

assessed according to the project stages: 

 

 planning 

 construction  

 operation  

 decommissioning  

 

Where necessary, the proposal for mitigation or optimisation of an impact should be detailed. A brief 

discussion of the impact and the rationale behind the assessment of its significance has also been 

included. 

 

 Rating System Used To Classify Impacts 

 

The rating system is applied to the potential impact on the receiving environment and includes an 

objective evaluation of the mitigation of the impact. Impacts have been consolidated into one rating. In 

assessing the significance of each issue the following criteria (including an allocated point system) is 

used: 
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Table 3.1: Description of Impacts  

NATURE 

Include a brief description of the impact of environmental parameter being assessed in the context 
of the project. This criterion includes a brief written statement of the environmental aspect being 
impacted upon by a particular action or activity. 

GEOGRAPHICAL EXTENT 

This is defined as the area over which the impact will be expressed. Typically, the severity and 
significance of an impact have different scales and as such bracketing ranges are often required. 
This is often useful during the detailed assessment of a project in terms of further defining the 
determined. 

1 Site The impact will only affect the site 

2 Local/district Will affect the local area or district 

3 Province/region Will affect the entire province or region 

4 International and National Will affect the entire country 

PROBABILITY 

This describes the chance of occurrence of an impact 

1 Unlikely 

The chance of the impact occurring is extremely low 
(Less than a 25% chance of occurrence).  

2 Possible 

The impact may occur (Between a 25% to 50% chance 
of occurrence). 

3 Probable 

The impact will likely occur (Between a 50% to 75% 
chance of occurrence). 

4 Definite 

Impact will certainly occur (Greater than a 75% chance 
of occurrence). 

REVERSIBILITY 

This describes the degree to which an impact on an environmental parameter can be successfully 
reversed upon completion of the proposed activity.  

1 Completely reversible 
The impact is reversible with implementation of minor 
mitigation measures 

2 Partly reversible 
The impact is partly reversible but more intense 
mitigation measures are required. 

3 Barely reversible 
The impact is unlikely to be reversed even with intense 
mitigation measures. 

4 Irreversible 
The impact is irreversible and no mitigation measures 
exist. 
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IRREPLACEABLE LOSS OF RESOURCES 

This describes the degree to which resources will be irreplaceably lost as a result of a proposed 
activity. 

1 No loss of resource. The impact will not result in the loss of any resources. 

2 Marginal loss of resource The impact will result in marginal loss of resources. 

3 Significant loss of resources The impact will result in significant loss of resources. 

4 Complete loss of resources The impact is result in a complete loss of all resources. 

DURATION 

This describes the duration of the impacts on the environmental parameter. Duration indicates the 
lifetime of the impact as a result of the proposed activity 

1 Short term 

The impact and its effects will either disappear with 
mitigation or will be mitigated through natural process 
in a span shorter than the construction phase (0 – 1 
years), or the impact and its effects will last for the 
period of a relatively short construction period and a 
limited recovery time after construction, thereafter it will 
be entirely negated (0 – 2 years). 

2 Medium term 

The impact and its effects will continue or last for some 
time after the construction phase but will be mitigated 
by direct human action or by natural processes 
thereafter (2 – 10 years). 

3 Long term 

The impact and its effects will continue or last for the 
entire operational life of the development, but will be 
mitigated by direct human action or by natural 
processes thereafter (10 – 50 years). 

4 Permanent 

The only class of impact that will be non-transitory. 
Mitigation either by man or natural process will not 
occur in such a way or such a time span that the impact 
can be considered transient (Indefinite).  

CUMULATIVE EFFECT 

This describes the cumulative effect of the impacts on the environmental parameter. A cumulative 
effect/impact is an effect which in itself may not be significant but may become significant if added to 
other existing or potential impacts emanating from other similar or diverse activities as a result of the 
project activity in question. 

1 Negligible Cumulative Impact 
The impact would result in negligible to no cumulative 
effects 

2 Low Cumulative Impact 
The impact would result in insignificant cumulative 
effects 

3 Medium Cumulative impact The impact would result in minor cumulative effects 
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4 High Cumulative Impact The impact would result in significant cumulative effects 

INTENSITY/ MAGNITUDE 

Describes the severity of an impact 

1 Low 
Impact affects the quality, use and integrity of the 
system/component in a way that is barely perceptible. 

2 Medium 

Impact alters the quality, use and integrity of the 
system/component but system/ component still 
continues to function in a moderately modified way and 
maintains general integrity (some impact on integrity). 

3 High 

Impact affects the continued viability of the system/ 
component and the quality, use, integrity and 
functionality of the system or component is severely 
impaired and may temporarily cease. High costs of 
rehabilitation and remediation. 

4 Very high 

Impact affects the continued viability of the 
system/component and the quality, use, integrity and 
functionality of the system or component permanently 
ceases and is irreversibly impaired (system collapse). 
Rehabilitation and remediation often impossible. If 
possible rehabilitation and remediation often unfeasible 
due to extremely high costs of rehabilitation and 
remediation. 

SIGNIFICANCE 

Significance is determined through a synthesis of impact characteristics. Significance is an 
indication of the importance of the impact in terms of both physical extent and time scale, and 
therefore indicates the level of mitigation required. This describes the significance of the impact on 
the environmental parameter. The calculation of the significance of an impact uses the following 
formula: 

 

(Extent + probability + reversibility + irreplaceability + duration + cumulative effect) x 
magnitude/intensity. 

 

The summation of the different criteria will produce a non-weighted value. By multiplying this value 
with the magnitude/intensity, the resultant value acquires a weighted characteristic which can be 
measured and assigned a significance rating. 

 

Points Impact Significance Rating Description 

6 to 28 Negative Low impact  The anticipated impact will have negligible negative 
effects and will require little to no mitigation. 

6 to 28 Positive Low impact  The anticipated impact will have minor positive effects. 

29 to 50 Negative Medium impact  The anticipated impact will have moderate negative 
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Points Impact Significance Rating Description 

effects and will require moderate mitigation measures. 

29 to 50 Positive Medium impact  The anticipated impact will have moderate positive 
effects. 

51 to 73 Negative High impact  The anticipated impact will have significant effects and 
will require significant mitigation measures to achieve 
an acceptable level of impact. 

51 to 73 Positive High impact  The anticipated impact will have significant positive 
effects. 

74 to 96 Negative Very high impact  The anticipated impact will have highly significant 
effects and are unlikely to be able to be mitigated 
adequately.  These impacts could be considered "fatal 
flaws".  

74 to 96 Positive Very high impact  The anticipated impact will have highly significant 
positive effects.    

 

Table 3.2: Rating of impacts 

IMPACT TABLE FORMAT 

Environmental Parameter A brief description of the environmental aspect likely to be 
affected by the proposed activity e.g. Surface water 

Issue/Impact/Environmental 
Effect/Nature  

A brief description of the nature of the impact that is likely to 
affect the environmental aspect as a result of the proposed 
activity  e.g. alteration of aquatic biota The environmental 
impact that is likely to positively or negatively affect the 
environment as a result of the proposed activity e.g. oil spill 
in surface water 

     Extent A brief description indicating the chances of the impact 
occurring 

     Probability A brief description of the ability of  the environmental 
components recovery after a disturbance as a result of the 
proposed activity 

     Reversibility A brief description of the environmental aspect likely to be 
affected by the proposed activity e.g. Surface water 

     Irreplaceable loss of resources A brief description of the degree in which irreplaceable 
resources are likely to be lost 

     Duration A brief description of the amount of time the proposed activity 
is likely to take to its completion 

     Cumulative effect A brief description of whether the impact will be exacerbated 
as a result of the proposed activity 
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IMPACT TABLE FORMAT 

     Intensity/magnitude A brief description of whether the impact has the ability to 
alter the functionality or quality of a system permanently or 
temporarily 

     Significance Rating A brief description of the importance of an impact which in 
turn dictates the level of mitigation required 

  

  
Pre-mitigation impact 
rating Post mitigation impact rating 

Extent 4 1 

Probability 4 1 

Reversibility 4 1 

Irreplaceable loss 4 1 

Duration 4 1 

Cumulative effect 4 1 

Intensity/magnitude 4 1 

Significance rating -96 (high negative) -6 (low negative) 

Mitigation measures 

Outline/explain the mitigation measures to be undertaken to 
ameliorate the impacts that are likely to arise from the 
proposed activity. Describe how the mitigation measures 
have reduced/enhanced the impact with relevance to the 
impact criteria used in analysing the significance. These 
measures will be detailed in the EMPR. 

 

The 2010 regulations also specify that alternatives must be compared in terms of impact assessment. 
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4. CURRENT STATUS QUO 

 

In order to address the overall objective of this study, it was necessary to compile a detailed 

description of the study area. The subsections below presents the baseline profile (status quo) of the 

receiving environment in terms of various socio-economic change processes (cf. Vanclay, 2002). It is 

believed that the baseline profile would be maintained to a large degree (not taking into account 

variables outside of the project) in the event that a ‘no go’ option was implemented.  

 

The baseline profile mostly focused on the local municipal area, but reference was made to the district 

and the province, where deemed necessary. The profile was structured according to the following 

social change processes: 

 

 Geographical processes: land use patterns; 

 Demographical processes: the composition of the local community; 

 Economic processes: the way in which the local people make a living and the economic 

activities in the society; 

 Institutional and Legal processes: the role and efficiency of the local authority and other 

service providers in the area in terms of their capacity to deliver services to the local area; and 

 Socio-cultural processes: How the local population behave, interact and relate to each other, 

their environment, and the belief and value systems that guide these interactions. 

 

4.1 Geographical Processes  

 

Geographical processes relate to the land use patterns and established and planned infrastructural 

developments in an area. Land use is defined as “... the human modification of the natural 

environment or wilderness into a built environment such as fields, pastures, and settlements.” This 

subsection therefore describes the current and future land use in the project area (baseline profile). 

 

The Hantam Local Municipality (HLM) is located in the Northern Cape Province and forms part of the 

Namakwa District Municipality (NDM), the only one in The Northern Cape to have access to a 

coastline. Other Local Municipalities (LMs) in the District are Nama Khoi; Khâi-Ma; Kamiesberg; Karoo 

Hoogland; Richtersveld; and Namaqualand.  

 

The HLM is bordered in the South and South-West by The Western Cape Province, in the West by 

The Kamiesberg LM, in the North by the Khâi-Ma LM and Siyanda District, and in the East by both 

The Pixley ka Seme District and The Karoo Hoogland LM. The LM is large, taking up an area of 

approximately 27,968 km
2
 (22% of the area of the district) and is comprised of 5 respective municipal 

wards. 

 

According to the Hantam Municipality’s Integrated Development Plan (IDP), none of the towns within 

the municipality’s area of jurisdiction have official town planning schemes and therefore planning is 

mostly done on an ad-hoc basis. 

 

At approximately 50km south, Loeriesfontein is the closest town to the proposed site. According to the 

IDP, the area in the south-western quadrant of the town has been earmarked for housing 

http://en.wikipedia.org/wiki/Natural_environment
http://en.wikipedia.org/wiki/Natural_environment
http://en.wikipedia.org/wiki/Wilderness
http://en.wikipedia.org/wiki/Built_environment
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development. However, much of the area is characterised by rocky outcrops with steep slopes, which 

makes it unsuitable for further development.  

 

Businesses are found in the eastern quadrant of the town. To the west of town there are also 

businesses, but these are less ordered and more widely dispersed throughout the area. Land is quite 

readily available for agricultural purposes, but should be substituted with “summer land” to ensure that 

the land is suitable for grazing throughout the year. The possibility of mining lime in the area is 

currently being investigated.  

 

The District itself compiled a State of the District Profile Report that identified several issues and 

challenges. These included:  

 

 The effective maintenance of existing infrastructure; 

 Minimising existing infrastructural backlogs; 

 Developing additional water sources; 

 Increased investment for the maintenance of roads in order to capitalise on the economic benefits 

that tourism and agriculture offered; 

 Increased investment in development projects that were in line with the IDP, the NCPGDS and 

the NSDP; 

 The effective use of resources to assist in development; 

 Improving intergovernmental cooperation to ensure that common goals and targets were 

achieved; and 

 Developing human potential within the district in an effort to retain the economically active 

population within the district.  

 

The sites that are proposed for the wind farm near Loeriesfontein are located on the following farms: 

  

 Remainder of the Farm No. 226, Calvinia Road, Northern Cape; 

 Portion 1 of the Farm No. 213, Calvinia Road, Northern Cape; 

 Portion 2 of the Farm No. 213, Calvinia Road, Northern Cape. 

 

On-site there are 5 structures (located in the vicinity of the red circles), a train station (for industrial 

goods), two borrow pits and an existing power line. All the structures are located on Portions 1 and 2 

of the Farm 213. The Remainder of Farm 226 is void of any structures. The on-site sensitivity is 

reflected in Error! Reference source not found. below. However, it should be noted that although 

these structures have been marked as sensitive, the land will be leased from the landowner(s) and 

therefore they will be either in agreement with the wind turbines in close proximity to their houses or to 

vacate their houses. The existing power line is required to tap into the Eskom network.  
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Figure 4.1: On-site Sensitivity  

 

 

A contentious point is the gravel road that passes between the two sites that also leads to the gypsum 

mine further north of the site. The road will serve as a very good access road to the site, but is already 

used by heavy vehicles travelling up and down to the mine. During a focus group meeting with the 

Loeriesfontein Agricultural Union held on 21 October 2011, local farmers complained about the state 

of the road, especially in terms of the amount of dust created by heavy vehicles travelling up and down 

the road and litter that is thrown out the truck windows. It is therefore important that the state of the 

road would have to be upgraded and maintained to minimise dust population – this might be done in 

cooperation with the gypsum mine.       

 

4.2 Demographical Processes 

 

Demographical processes relate to the number of people and the composition of a community. This 

includes an overview of the population size, the race, age, gender and educational profile of a 

population as well as household compositions.   

 

Unless otherwise stated, the baseline social profile was compiled based on data obtained from 

Census 2001 and the more recent Community Survey (CS) 2007. It is important for readers to note 

that CS data does not replace Census data, but that the CS merely attempted to adjust measurements 

to a best estimate. In this regard, Statistics South Africa stated the following: “Any adjustment done [in 

CS 2007] has maintained the profiling of the community in terms of the people and households while 

compensating and correcting the undercounted bias by different projections on national, provincial and 
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municipalities level.”
2
 Therefore, please bear in mind that the following data should only be viewed as 

indicative of the broad demographical trends within the area and not as a rigid representation of the 

area.  

 

Population size and growth 

 

The Statistics South Africa Census of 2001 (Census 2001) estimated the population of the Hantam 

Local Municipality (HLM) at 19 813 persons. The Community Survey of 2007 (CS 2007) estimated that 

population to be a total of 21 235 persons 6 years later, making up about 18% of the district 

population. This represents an average annual population increase of around 237 persons per year or 

1.12% annually. Table 4.1 below provides a summary of the population size and also provides a 2011 

estimate based on continued growth of 1.12% annually. 

 

Table 4.1: Population growth in HLM at 1.12% annually 

Year/Study Population Size 

Census 2001 19 813 

CS 2007 21 235 

Estimate – 2011 22 183 

 

Regarding the respective centres with the HLM, only 28% of its population is rural, with 42% of the 

population residing in Calvinia and the remainder in Loeriesfontein, Brandvlei, and Niewoudtville 

according to a local government skills audit (Kitchin & Ovens; 2005). The HLM has a population 

density of 1.32 persons per km
2
.  

 

Race & Gender 

 

The proportion of males to females shows little difference in the HLM with marginally more females in 

2001 (48.1% male; 51.9% female), and a slight magnification of this by 2007 with 47.9% of the 

population being male and 52.1% of the population being female. Overall, gender distributions have 

remained relatively stable.  

 

With regards to the age of the population, Figure 4.2 and Figure 4.3 show distributions for males and 

females, juxtaposing 2001 graphical data with that from 2007: 

 

 

 

 

 

 

 

 

                                                      
2
 Statistics South Africa: Community Survey 2007: Key Municipal Data: ix.  
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Figure 4.2: Age distribution for males in HLM by numbers 

 Source: Stats SA 2001 & CS 2007 

 

Figure 4.3: Age distribution for females in HLM by numbers 

 
Source: Stats SA 2001 & CS 2007 

 

In both of the graphs above it is evident that there is a spike in individuals aged approximately 10 to 19 

(particularly in the 2007 sample), indicating a rise in births between the years 2001 to 2007 for this 

population and a decline thereafter. Statistics South Africa considers those aged 15 to 65 to be of 

working age; in this instance it is shown that there are more working age females than males in the 

HLM. 
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Overall, it is shown that a good 64% of the population is of working age. On the other hand, this can 

also be a burden in many developing nations (and provinces and municipalities) as it indicates the 

need to provide employment for almost two thirds of the entire population of the LM. 

 

The racial composition of the HLM, according to the CS 2007, is predominantly made up by the 

Coloured racial group, comprising around 87.3% of the entire population, followed by Whites at 11%, 

and then Black Africans and Indian/Asians at 0.8% respectively.  

 

Table 4.2: Racial breakdown in the HLM according to CS 2007 

Race Proportion of Population 

Black/African n=181 0.8% 

Coloured n=18 533 87.3% 

Indian/Asian n=173 0.8% 

White n=2 348 11% 

Source: CS 2007 

 

Racial compositional changes have altered considering the number of persons represented by a 

percentage point and the short space of time in question. From 2001 to 2007, the following changes 

can be observed: 

 

 The Black African population decreased by 0.5%; 

 The Coloured population increased by 4.3%; 

 The Indian/Asian population increased by 0.7%; and 

 The White population decreased by 5%. 

 

This would indicate that the Coloured population is not only dominant, but that it is continuing to grow 

while other racial groups (Black & White) are declining in number in the region. Only the Indian/Asian 

population showed increases in their number, but these were very small. 

 

4.3 Economic Processes 

 

Information below on the regional and local economic sectors was sourced from the Namakwa District 

Municipality (NDM), Hantam Local Municipality (HLM) and Statistics South Africa (StatsSA). 

 

The Northern Cape is comparatively sparsely populated as a province, which usually translates into 

low economic output when compared to population centres. Gross Domestic Product figures support 

this notion and the Northern Cape contributed only 2.3% of national GDP in 2008 (StatsSA, 2009). 

This contribution is in turn dominated by the mining industry which contributes 27% of the total Gross 

Geographic Product (GGP) of the province of R52 billion. The contribution of mining to GGP in the 

province fluctuated in the period 1995-2008 with a low of 19% in 1996 and a high of 28.9% in 2002. 

Trade/hospitality, financial/business services and government are other sectors of importance, 
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contributing between 11% and 13% each. These contributions have remained fairly stable throughout 

the period 1995 to 2008.  

 

Historically economic growth in the province has usually been lower than national growth figures and 

this occurred again in 2008 when the provincial GGP growth was 2.1% compared to the South African 

GDP growth of 3.7%. The industry contributions to the regional economy of the Namakwa DM area 

are reflected below: 

 

Figure 4.4: Contributions of different industries to the Namakwa DM GGP 

  
Source: Namakwa DM (2009) 

 

The Namakwa DM area contains a historically important mining node in the province, namely the area 

surrounding the town of Springbok, and the mining industry has been one of the main productive 

forces in the NDM area. The NDM LED plan (Urban Econ, 2009) indicates that mining continues to 

dominate the economic landscape in that area with a contribution of 52%. In general it appears that 

the NDM area is not economically diversified and therefore more prone to economic shocks in its key 

industries, especially the mining industry. This happened in 2008 during the global economic crisis, 

when the economy was adversely affected to a significant degree due to a number of mining 

operations closing down temporarily in the Springbok area (Urban Econ, 2009). 

 

The Local Economic Development (LED) documentation for the NDM area indicates that distance 

from markets and a lack of infrastructure represent the biggest challenges to development as these 

factors limit the ability of businesses to access major markets in a cost effective manner. Furthermore, 

the NDM area and the Northern Cape Province is currently experiencing a population decline, putting 

a severe constraint on available local skills for growth and development. 

 

According to the above documentation the economic development strategies and future target areas 

of the NDM area focuses on the development, diversification and stabilization of the regional economy 

by: 
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 Developing and supporting agriculture that will increase autonomy of local communities and 

better food security in each region, especially in the case of land obtained by previously 

disadvantaged communities or individuals. 

 Developing the tourism industry and maximising tourism resources, especially in light of their non-

expendable nature if well managed. Three areas of strong potential that have been identified are 

mining or history-related tourism, eco-tourism and adventure tourism. 

 Encouraging local skills development initiatives to support the above economic interventions, 

including the development of new local institutions of learning that can supply the skills needed 

specifically in that region.  

 Encouraging entrepreneurial endeavours in line with the opportunities above and providing 

support, advice and funding where possible. 

 Maintaining and expanding infrastructure to ensure better access to the respective regions. 

 Promoting projects for which a sparsely populated area with an arid climate would be an 

advantage. Examples would be the square-kilometre telescope array, solar energy and 

wilderness tourism. 

 

This is in line with development plans in other regions in the province as the strengths and 

opportunities across the Northern Cape are similar. 

 

The project will contribute to local economic progress by supporting industry development in line with 

provincial and regional goals and ensuring advanced skills are drawn to the Northern Cape. The 

project will likely encounter widespread support from government, civil society and businesses, all of 

whom see potential opportunities for revenues, employment and business opportunities locally. 

 

Local Employment  

 

Employment levels in the district were substantially better than the province, probably due to exported 

unemployment and conversely imported labour for the mining industry. These workers would then 

return to their home areas if employment levels declined in the district. High local level employment is 

probably due to a small population largely employed in the agricultural sector. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MAINSTREAM RENEWABLE POWER                                                                                    prepared by: MasterQ Research          
MRP Wind Farms: Loeriesfontein Site – Socio-Economic Impact Assessment  
Revision No.5 
May 2012 

Page 45 of 112 
 

Figure 4.5: Regional and local employment amongst those aged 15 to 65 

  
 

High labour import from other areas is likely due to a small population with good local employment 

prospects. The project will provide some employment relief, depending on the hiring practices used 

during the project and the extent to which local employment is prioritised. Training and development 

measures may be needed to increase labour participation. 

 

Regional and Local Income Profile 

 

The local income figures are noticeably better when compared to those of the province, possibly due 

to better employment levels. There is a notable difference in the percentage of individuals locally 

receiving a small income (R1-R800 per month) which may be attributed to seasonal work in the 

agricultural industry. 

 

Figure 4.6: Regional and local monthly income amongst those aged 15 to 65 
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There may be wide local interest in the project as many will see it as an opportunity to secure better 

sources of income. The project will probably increase the number of local residents in all income 

categories during construction, and the number of residents in higher income categories (R3200 and 

above), during the operations phase. 

 

4.4 Institutional and Legal Processes 

 

Institutional and Legal processes refer to the role and efficiency of the local authority and other service 

providers in the area in terms of their capacity to deliver a quality and uninterrupted service to local 

communities.   

 
The following section engages in disseminating information pertaining to housing and the status of 

households within HLM, as well as other municipal infrastructure such as services, crime rates, etc.  

 

The specific focus is on Hantam Local Municipality with occasional contextual reference to the district 

and the province. The Namakwa District in its IDP (2007-2011) identified, as one of its ‘over-arching’ 

challenges, the improvement of service delivery in terms of water, housing, sanitation and electricity. 

The IDP listed certain ‘critical actions’ in this regard which included the following: 

 

 To plan and improve the bulk water supply to certain municipalities (one being Hantam); 

 To unblock housing projects and address existing housing backlogs; 

 To eradicate the bucket system by the end of 2007; and 

 Upgrading and maintenance of existing municipal infrastructure. 

 

Housing & Household Status 

 

In 2001 there were a total of 5 490 households in the HLM, while in 2007 this figure had increased by 

330 households (or approximately 55 households a year) to 5 820. If this increase is to remain stable 

then one could expect the number of households in 2011 to be around 6 040. Table 4.3 below 

indicates the number of households in 2001 and 2007, the annual average increase in household 

numbers and an approximate 2011 projection for The Northern Cape Province, Namakwa District 

Municipality, and Hantam Local Municipality respectively. 

 

Table 4.3: Regional Household Numbers – Province, District and Municipality 

NUMBER OF HOUSEHOLDS 

Area Stats SA 2001 CS 2007 Average annual change 2011 projection 

Northern 
Cape 

259 632 264 658 +838 Households 268 010 

Namakwa 
District 

30 601 36 438 +973 Households 40 330 

Hantam LM 5 490 5 820 +55 households 6 040 
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The nature of these households, that is whether they are formal or informal dwellings, is shown by 

Figure 4.7 below, which shows data from 2001 and 2007: 

 

Figure 4.7: Proportion of formal to informal dwellings in HLM in 2001 and 2007 

 
Source: CS 2007 

 

There were a very low proportion of households living in informal dwellings in the municipality in 2007. 

In addition, there were more informal households, proportionally, in 2007 than 2001. The increase in 

informal dwellings can point to an existing influx of people to the area. 

 

Water & Sanitation 

 

While this section will focus almost exclusively on access to water and sanitation facilities, it must be 

mentioned upfront that the HLM is situated in an arid region in which water supply is a constant source 

of concern. Currently the Department of Water Affairs (DWA) backs the ‘Blue Drop Project’ in which an 

analysis of the drinking water quality of various regions of the country is assessed according to several 

criteria. Such a system is of great value for monitoring and evaluation purposes. The latest scorecard 

available is from 2010 and assessed criteria involved the following: water safety plan; process control 

and maintenance quality; efficiency of monitoring programme; credibility of sample analyses; data 

submission to the DWA; compliance with national standards; failure response management; 

responsible publication of performance; and efficacy of asset management. HLM received a total 

score of 68.5% which was far above the district average of 38.1%.  

 

Overall, and according to RDP standard (that all citizens should have access to piped water no further 

than 200m from the dwelling), only 5.9% of the population had access services below RDP standard in 

2001 (Figure 4.8). 
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Figure 4.8: Water access in 2001 in HLM 

 
Source: Census 2001 

 

According to Census 2001 and CS 2007, and taking into account RDP standards, the following 

information is available regarding HLM, NDM, and The Northern Cape: 

 

Table 4.4: Water supply according to RDP standard in HLM, NDM, and The Northern Cape 

Water Access in HLM, NDM, & Northern Cape (2001 & 2007) 

RDP 
Standard 

2001  
HLM 

2007  
HLM 

2001  
NDM 

2007  
NDM 

2001  
N. Cape 

2007  
N. Cape 

Above RDP 94.1% 93.7% 92.7% 91.2% 83.5% 80.8% 

Below RDP 5.9% 6.3% 7.3% 8.8% 16.5% 19.2% 

Sources: Census 2001 & CS 2007 

 

With a focus on sanitation, the Census 2001 and CS 2007 recorded those who make use of a pit 

latrine, bucket toilet, or who do not have access to a toilet facility. The RDP plan, which states that a 

VIP toilet with ventilation is the minimum acceptable requirement, has been used as the yardstick by 

which sanitation standards are measured. 
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Table 4.5: Sanitation standards in HLM, NDM and The Northern Cape 

Sanitation in HLM, NDM, & Northern Cape (2001 & 2007) 

RDP 
Standard 

2001  
HLM 

2007  
HLM 

2001  
NDM 

2007  
NDM 

2001  
N. Cape 

2007  
N. Cape 

Above RDP 77.2% 84.7% 78.3% 95.8% 76.7% 87.7% 

Below RDP 22.8% 15.3% 21.7% 4.2% 23.3% 12.3% 

Sources: Census 2001 & CS 2007 

 

Refuse Removal 

 

Refuse removal is a very important facet of any functioning society as human beings will always 

create waste products which must be disposed of in order to ensure that the spread of disease and 

introduction of vermin and parasites are prevented, and to maintain a healthy and aesthetically 

pleasing environment free of pollution. The most recent 2007 data showed that nearly 90% of all 

refuse was removed weekly by the authorities in the HLM. Only a mere 1.2% of the population did not 

have access to refuse removal which is a low figure by national standards. 

 

Figure 4.9: Refuse removal in HLM 

 
Source: CS 2007 

 

Energy Usage & Sources 

 

The major source of energy in HLM is electricity.  

 

The CS 2007 studies indicate municipal electrical supply in terms of the percentage of households 

using electricity as an energy source for cooking, lighting and heating.  
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Table 4.6: Percentage of HLM, NDM & Northern Cape residents using electricity for cooking, lighting 

& heating 

 

Region 

Lighting Cooking Heating 

2001 2007 2001 2007 2001 2007 

HLM 74.2% 91.9% 60.7% 88.5% 49.8% 74.2% 

NDM 77% 92.7% 65.2% 89.2% 59% 86.6% 

N. Cape 73.3% 86.8% 55.4% 77.4% 50.8% 66.4% 

Source: Census 2001 & CS 2007 

 

The period between 2001 and 2007 saw major improvements in the use of electricity as an energy 

source in all three areas. The residents of HLM had a higher usage (and thereby accessibility) of 

electricity in their homes, than the provincial average. 

 

Crime Statistics in HLM 

 

While a section on crime rates and statistics should not strictly form a part of the social infrastructure 

analysis, it was reasoned that such a section would not only provide insight into the occurrence of 

crime and criminal activity from within the HLM, it would also be intrinsically related to the details 

regarding emergency services and health services as well as policing and correctional facilities. The 

crime statistics provided below have been sourced from the SAPS official statistics over a 3 year 

period with the number of crimes per category per year as well as the total number of crimes occurring 

within this period being presented. 

 

Table 4.7: Crime statistics in Loeriesfontein over a 3 year period 

Crime in Loeriesfontein Crimes 
during 
2007/2008 

Crimes 
during 
2008/2009 

Crimes 
during 
2009/2010 

Total no. of 
Crimes 
between 
2007/2008 
and 2009/10 

Contact Crimes 

Murder 3 0 2 5 

Sexual Crimes 0 10 4 14 

Attempted Murder 0 0 6 6 

Assault-attempt to do grievous 
bodily harm 

17 9 15 41 

Common Assault 23 32 32 87 

Common Robbery 2 2 1 5 

Robbery with Aggravating 0 0 0 0 
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Crime in Loeriesfontein Crimes 
during 
2007/2008 

Crimes 
during 
2008/2009 

Crimes 
during 
2009/2010 

Total no. of 
Crimes 
between 
2007/2008 
and 2009/10 

Circumstances 

Contact-related Crime 

Arson 0 0 0 0 

Malicious damage to property 2 2 8 12 

Property-related Crime 

Burglary 7 15 16 38 

Theft of Motor Vehicle 2 1 4 7 

Stock Theft 0 2 3 5 

 

In Loeriesfontein 4 types of crimes are on the increase: sex crimes, common assault, drug-related 

crimes, and crimen injuria. It appears that burglary and assault are the most common crimes, while 

drug-related issues also persist and may be fuelling the two former crimes.  

 

Emergency, Safety & Security Infrastructure 

 

The emergency, safety and security infrastructure within the HLM are summarised as per Table 4.8 

below.  

 

Table 4.8: Emergency, safety and security infrastructure in HLM 

Emergency, Safety & Security Infrastructure 

Type Number Location 

Fire Brigade 1 station with no resource 
numbers clearly defined by the 
municipality. 

Calvinia 

Police Stations & Prisons 4 Police Stations; 1 medium 
security prison. 

Police Stations are located in 
Calvinia, Nieuwoudtville, 
Brandvlei and Loeriesfontein. 

Prison is located in Calvinia. 

Traffic Police 1 x Hantam Traffic department 
with smaller subsidiaries nearby 
settlements. 

Calvinia. 
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Health Infrastructure 

 

The health infrastructure found in the HLM are summarised as per Table 4.9Error! Reference source 

not found. below. 

 

Table 4.9: Health facilities in HLM 

Health in HLM 

Facility Numbers 

Hospitals – Calvinia, Abraham Esau State Hospital; Loeriesfontein Hospital. 2 

Healthcare Clinics - *Hantam Community Education Trust – provides primary health 
care and pharmacy services, as well as HIV education and oral health services; 
Nieuwoudtville clinic; Wilma Fortuin Clinic; Brandvlei Clinic; Loeriesfontein Medical 
Centre. 

4 

 

4.5 Socio-Cultural Processes 

 

Socio-cultural processes relate to the way in which humans behave, interact and relate to each other 

and their environment, as well as the belief and value systems which guide these interactions. 

 

The closest towns around the wind farm site include Loeriesfontein (approximately 47km south of the 

site), Calvinia (approximately 106km south-southeast of the site) and Nieuwoudtville (approximately 

102km southwest of the site).  

 

Loeriesfontein
3
  

 

Loeriesfontein became an independent municipality in 1958, but has since been incorporated into the 

Hantam Local Municipality. The town grew around a general store that was established in 1894 by a 

travelling salesman named Frederick Turner, a nephew of Charles Spurgeon. The shop still exists to 

this day and is now called the Turner & Haupt SPAR, under the ownership of a grandson of Frederick 

Turner.  

 

The south-western part of the town forms part of the wider region known as Namaqualand, which is 

well known for its spring flowers during August and September. The flowers attract many visitors to the 

area, but mostly the economy of the area centres on sheep farming and salt mining. The town is also 

home to an annual agricultural show that takes place during October. The show has status at national 

and provincial level and focuses on sheep and saddle horses.  

 

Loeriesfontein is also home to the Windmill Museum that was established in the 1970s, which gave 

the town the reputation of the windmill capital of South Africa. The museum features some thirty 

windmills in the old school playground alongside the old school building that houses the Fred Turner 

Folk and Cultural Museum. This museum displays the culture and historical way of life of the “Trek 

                                                      
3
 Information adapted from http://www.southafrica.net/sat/content/en/us/full-article?oid=329945&sn-

Detailed&pid=122&Loeriesfontein--Northern-Cape  

http://www.southafrica.net/sat/content/en/us/full-article?oid=329945&sn-Detailed&pid=122&Loeriesfontein--Northern-Cape
http://www.southafrica.net/sat/content/en/us/full-article?oid=329945&sn-Detailed&pid=122&Loeriesfontein--Northern-Cape
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Boers” of Namaqualand, people of Afrikaans heritage that travelled to the area in the 1700s in search 

of land.  

 

Much of the historic character of the town is still evident, with the original Loeriesfontein Hotel still in 

operation, and offers a wide array of attractions, including the legendary Quiver Tree Forest where 

Bushmen used to make quivers for their arrows.  

 

Cultural Background
4
 

 

As reflected in the demographical profile, almost 90% of the area is occupied by Coloured people. The 

term coloured (also known as Bruinmense, Kleurlinge or Bruin Afrikaners) refers to the ethnic group of 

mixed race people who possess some sub-Saharan African ancestry, but not enough to be considered 

Black African under the laws of South Africa. Apart from their ancestry in sub-Saharan Africa, they 

also have substantial ancestry from Europe, Indonesia, Madagascar, Malaya, Mozambique, Mauritius, 

St Helena and Southern Africa. In fact, genetic history studies suggest that this group has the highest 

levels of mixed ancestry in the world.  

 

The coloured people of KwaZulu-Natal mostly come from British and Zulu heritage, while coloured 

people in neighbouring Zimbabwe mostly have a Shona or Ndebele mixing with British and Afrikaner 

settlers. Due to the fact that they have such a wide array of ancestry from ‘naturalised’ racial groups, 

they are referred to as ‘coloured’ in the southern African context. This does not mean that this racial 

group self-identify this way, as some prefer to call themselves ‘black’ or ‘Khoisan’ or just plainly ‘South 

African’. Due to the historical practices of racial segregation in South Africa and neighbouring 

countries, governments grouped all ‘mixed race’ people together, which means that the apartheid 

government categorised this group of people under ‘Coloureds’. Other ethnic groups have traditionally 

viewed the coloured people as a separate group. During apartheid, to maintain divisions and a race-

focused society, the then government divided the main racial groups as Blacks, Whites, Coloureds 

and Indians.  

 

During the apartheid era, many of the Griqua people began to self-identify as ‘Coloureds’ as there 

were certain advantages being classified as ‘Coloured’, e.g. Coloureds were not required to carry a 

dompas, while the Griqua, who was seen as an indigenous African group, were required to do so.  

 

Coloured people constitute the majority of the populations of the Western and Northern Cape and 

mostly speak Afrikaans in the form of ‘Kaapse Taal’ (a creolised dialect of Afrikaans) and ‘Pure 

Afrikaans’ (formal Afrikaans).  

 

The political rights of Coloured people varied by location and over time. During the 19
th
 century they 

had similar rights to the White population, although income and property qualifications affected 

                                                      
4
 Information adapted from http://en.wikipedia.org/wiki/Coloured, http://www.everyculture.com/Africa-Middle-East/Cape-

Coloureds-Settlement.html, http://www.everyculture.com/Africa-Middle-East/Cape-Coloureds-Kinship-Marriage-and-Family.html, 

and http://www.everyculture.com/Africa-Middle-East/Cape-Coloureds-Sociopolicitcal-Organization.html.  

 

http://en.wikipedia.org/wiki/Coloured
http://www.everyculture.com/Africa-Middle-East/Cape-Coloureds-Settlement.html
http://www.everyculture.com/Africa-Middle-East/Cape-Coloureds-Settlement.html
http://www.everyculture.com/Africa-Middle-East/Cape-Coloureds-Kinship-Marriage-and-Family.html
http://www.everyculture.com/Africa-Middle-East/Cape-Coloureds-Sociopolicitcal-Organization.html
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Coloureds disproportionately. However, in areas such as the Transvaal Republic and the Orange Free 

State the Coloured had few rights. The establishment of the Union of South Africa afforded Coloured 

people the right to vote, but by 1930 they were restricted to elect only White representatives. In 

protest, they conducted various voting boycotts, which might have aided the election of the National 

Party in 1948 as their apartheid programme was aimed at stripping Coloured people of their already 

limited voting powers.  

 

As with their Black African counterparts, Coloured people were also subject to forced removals, which 

lead to people being forcibly removed from traditional areas like District Six to the Cape Flats. When 

people were forced to move into townships and suburbs defined by the race, social problems such as 

alcoholism, poor health care, and a rising crime rate resulted. Not all of these negative factors have 

been eliminated under the new democratic system. Although Coloured people received better 

education than Black South Africans, their education was still inferior to that of Whites.  

 

JG Strijdom, who was known as ‘The Lion of the North’ worked endlessly to further restrict the rights of 

Coloured people. He removed their right to vote by amending the entrenchment clause regarding the 

Coloured vote, known as the South African Act. Coloured people were subsequently placed on a 

separate voters’ roll and could only elect four Whites to represent them in the House of Assembly. 

This decision was met with lots of resistance, amongst them the Torch Commando and the Black 

Sash. Many Coloured people refused to register on the new voters’ roll, leading to a dramatic drop in 

the number of Coloured voters. During the subsequent election, only 50.2% of eligible Coloured voters 

voted as they had no interest in voting for white representatives, which they regarded as pointless.  

 

In 1958 the then government established the Department of Coloured Affairs, followed by the Union 

for Coloured Affairs in 1959. The Union had 27 members and served as the advisory link between the 

government and the Coloured people. The Constitution was reformed in 1983 to allow the Coloured 

and Asian minorities limited participation in separate and subordinate Houses in Parliament. This 

allowed the Coloured people limited rights, while their Black African counterparts were to be removed 

to independent homelands.  

 

During the first democratic elections in 1994, many Coloured voters still voted for the National Party in 

opposition to affirmative action programmes that would give preference to non-Coloured Black people 

or old privileges people feared giving up under the leadership of the African National Congress. Since 

then the Coloured politics has continued to be important in areas such as the Western Cape as 

political parties view the area as a place where they might gain ground against the dominant ANC.  

Today, the large number of Coloured people living in informal settlements and low-cost housing 

schemes still reflects the then government policies of racial segregation, and not one of choice or the 

product of culture. In the Namaqualand District, traditional Khoi mat houses can still be found where 

many White inhabitants chose to build in similar architectural designs.  

 

The heterogeneous nature of the Coloured culture is reflected in the patterns of family life, kinship and 

marriage. For example, on the Namaqualand reserves, many families follow practices regarding 

descent, generation, age and sex that are recognisably Nama Khoi. The lifestyle of most middle class 

families in the major urban areas hardly differs from their Western middle-class family counterparts. 

An importance aspect of the Coloured kinship and marriage lies in people’s preoccupation with class, 
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status and colour, which is evident in the reserve communities of the Namaqualand District where 

marriages are guided by preferential rules of status based on criteria such as skin colour, hair form, 

ethnic origin, etc. Similar patterns can be found in the urban areas, which are further complicated by 

indexes of association, educational achievement, political and religious affiliation, occupation and the 

like. Some Coloured people managed to change their racial classification to White, but this could only 

be undertaken successfully by higher-status people with established social networks within the White 

community.  

 

Coloured people observe two main religions, namely Christianity and Islam, both of which play an 

influential role in the population. Religious beliefs are seen as a factor in the emergence of a strong 

conservative element among the Coloured people.  
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5. IMPACT ASSESSMENT 

 
The following section proceeds to discuss the various change processes and related impacts that 

could be expected because of the project.  The various social impacts have been categorised 

according to change processes (cf. Vanclay, 2002).  A change process is defined as a change that 

takes place within the receiving environment due to a direct or indirect intervention.  Impacts follow 

because of the change processes taking place.  However, a change process can only result in an 

impact once it is experienced as such by an individual/community on a physical and/or cognitive level.   

 

The various change processes associated with the proposed construction and operation of the two 

substations and the various distributions power lines include the following:  

 

 Geographical processes, which refer to the processes that affect the land uses of the local area.  

 Demographical processes, which refer to the composition and structure of the local community.  

 Economic processes, which refer to the movement of money between industries and between 

industries and consumers. 

 Institution and Legal processes, which refer to the processes that affect service delivery to the 

local area.  

 Socio-cultural processes, which refer to the processes that affect the local culture, i.e. the way in 

which the local community live (however, sometimes different cultural groups occupy the same 

geographical area and these groups are seldom homogenous).  

 

The relationship between change processes and social impacts are illustrated in Figure 5.1 below, 

whereas Figure 5.2 reflects a more detailed layout of the relationships between change processes.  

 

Figure 5.1: Relationship between change processes and social impacts  
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Figure 5.2: Relationships between change processes 

 

Red blocks denote negative changes to the social environment, whereas green blocks denote positive changes.  
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The macro economic impact assessment of the wind farm planned in the vicinity of Loeriesfontein 

mainly focuses on the positive contribution in terms of additional local and national jobs and output 

expected to be created during the construction and operational phases of the project. In addition to 

quantifying the actual number of jobs that is expected to result from the developments, the study also 

focussed on the type of expected jobs in terms of skill levels.  

 

A standard macro-economic impact analysis was applied, quantifying the total employment and output 

effects related to i) the direct impact of production in the construction and operational phases ii) the 

indirect impact though potential backward links that the production processes have with suppliers 

within the local area and the broader national economy and iii) the induced effect that relates to the 

multiplier effect of income earned during production being spend in the local economy.   

 

Within the context of this standard macro-economic impact model we based our findings on 

information provided by the developer as well as on information obtained from the Northern Cape 

Social Economic Matrix (DBSA, 2012).  Placing the employment and output impact in context with the 

local economy, we used data from IHS Global Insight (2012).  

 

Apart from the positive contribution of new jobs and output, the economic assessment also 

investigates the positive contribution of the new project with regard to the generation of “social 

income”. The latter refers to income not accruing to a particular economic entity within the context of 

an economic transaction (involving productive counter-performance) but rather to an undefined social 

grouping at large. The social income for this project refers to i) additional tax revenue generated for 

central government through direct taxes (company and personal taxes) as well as indirect taxes, ii) 

additional property tax income created for local government iii) the net increase /decrease in local 

government income as a result of the difference between increased service delivery costs and 

increased income from services rendered to the new establishment and lastly iv) retained profits that 

is reinvested in the local community in the form of corporate social investments. 

 

Counter-posing the positives above, the economic assessment also analyses the potential negative 

contributions of the project in terms of opportunity costs, i.e. lost opportunities in terms of other 

identified developments, a potential negative impact on tourism and lost agricultural production and 

employment opportunities due to the use of agricultural land. Another potential negative economic 

impact of the project relates to the influence on property prices of rural land adjacent to the wind farm.  

In these assessments we have relied largely on literature related to similar development as well as on 

local production data of the area from IHS Global Insight. 

 

5.1 Potential Impacts: Pre-Construction 

 
The following social change processes are expected during the pre-construction phase: 
 

 Geographical change processes (land use changes), which will mainly relate to establishing site 

access and the clearing of the site; 

 Demographical change processes, which would involve the arrival of the construction team 

component involved with site clearing (expected to be mostly unskilled workers); and 
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 Institutional and legal change processes, which would involve finalising the lease agreements with 

the affected landowners.  

 
These change processes have been discussed in more detail in the following subsections.  
 
 
5.1.1 Geographical Change Processes 
 

Based on the results of all the specialist studies, buildable areas within the sites were identified.   

 

Figure 5.3 below reflects the buildable area that was identified for project 1: 50MW Wind Farm. The 

buildable area avoids all the identified social sensitive points, but the existing power lines cuts across 

the area.  

 

Figure 5.3: Buildable Area Project 1: 50MW Wind Farm in relation to Social Sensitive Points 

 

 

The closest wind turbine is located between 480m-600m south from the structure located at point 1, 

and approximately 800m southeast from point 2. However, again it should be stressed that the land is 

leased from these landowners and therefore the assumption is that they are in agreement with the 

location of such structures on their properties.  
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Figure 5.4: Turbine lay-out Project 1: 50MW Wind Farm  

 

 

Figure 5.5 below reflects the buildable area that was identified for project 2: 420MW Wind Farm. The 

buildable area avoids all the identified social sensitive points. 
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Figure 5.5: Buildable Area Project 2: 420MW Wind Farm in relation to Social Sensitive Points 

 

 

The closest wind turbine is located between 780m southeast, 1.2km south and 980m southwest from 

the structures located at point 1, and approximately 680m southeast from point 2. However, again it 

should be stressed that the land is leased from these landowners and therefore the assumption is that 

they are in agreement with the location of such structures on their properties.  
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Figure 5.6: Turbine lay-out Project 2: 420MW Wind Farm  

 
 

Both buildable option areas for the proposed PV plant are located away from the social sensitive 

points (refer to Figure 5.7).  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 2 
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Figure 5.7: Buildable Area Project 3: 100MW PV Plant Options in relation to Social Sensitive Points 

 
 

 

5.1.2 Demographical Change Processes 
 

At this stage it is foreseen that a very small team will be involved with the site testing and monitoring 

and that the site clearing will mostly entail unskilled labour that can be sourced locally. As such it is not 

foreseen that there will be any significant changes brought about to the size and composition of the 

local population during the pre-construction phase and hence no impact are foreseen during this 

phase of the project.  

 

5.1.3 Institutional and Legal Change Processes 
 

During the preconstruction phase the lease agreements with the affected landowners will be finalised 

and effected. However, these negotiations are between the landowner and MRP and fall outside the 

scope of the study and as such have not been assessed in detail.  

 

5.2 Potential Impacts: Construction 

 
The categories of expected change processes during the construction phase are as follows: 

 

 Geographical processes refer to the processes that affect the land uses of the local area, of 

which most is expected to be more long term and therefore has been assessed in more detail 

under the operational phase of the project.  

Option 1 

Option 2 
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 Demographical processes refer to the structure of the local community, of which most impacts 

would be due to the influx of people to the area in the form of the construction teams and the in-

migration of unemployed job seekers, if any.  

 Economic processes refer to the livelihood of people in the area, and could entail a number of 

impacts, but during the construction period this would mostly be limited to employment 

opportunities.  

 Institution and Legal processes refer to the processes that affect service delivery to the local 

area and could entail a change in housing needs, which in turn could cause an additional demand 

on municipal services.  

 Socio-cultural processes refer to the processes that affect the local culture of an affected area, 

i.e. the way in which the local community live (however, sometimes different cultural groups 

occupy the same geographical area and these groups are seldom homogenous). During the 

construction phase changes would mostly be limited to possible conflict situations between local 

residents and newcomers to the area, most notably where there is a marked dissimilarity in social 

practices.  

 

5.2.1 Demographical Change Processes 
 

During the construction phase of the project, the following demographical change processes are 

expected: 

 

 Influx of Construction Workers; and  

 Influx of Job Seekers. 

 

While Mainstream Renewable Power (MRP) have largely committed to sourcing local labour where 

possible, in such a small community any sizeable influx of ‘foreign’ workers can alter the demographic 

landscape. On the second note, and from the viewpoint of job seekers from local neighbouring 

settlements as well as those from further away, such a project may appear as an attractive source of 

employment and income. The influx of such persons may well alter the demographic landscape as 

significantly, if not more so, than construction workers.  

 

MRP plan to source local workers so that they provide employment and a temporary (and in some 

cases permanent) injection of economic support to the area. In many instances though, this may not 

be possible and an inevitable influx of ‘foreign’ workers may result. The exact number of workers may 

vary depending on project alterations, unforeseen circumstances, and the nature of skilled activities 

required. Currently though, MRP are only able to provide estimates as to the number of workers 

required, their respective skill levels and where they will be sourced from during the construction 

phase. The table below outlines the number of workers and their origin for the wind farm construction. 

 

Table 5.1: Number of workers required and the nature of their origin during construction – wind farm 

Nature of Work Number of 
Workers 
Required 

% Sourced from 
Local District 

% Sourced 
Nationally 

% Sourced 
Internationally 

Unskilled 214 100% (214) 0% (0) 0% (0) 
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Nature of Work Number of 
Workers 
Required 

% Sourced from 
Local District 

% Sourced 
Nationally 

% Sourced 
Internationally 

Semi-skilled 107 70% (75) 30% (32) 0% (0) 

Skilled labour 189 5% (9) 80% (151) 15% (29) 

Professional 34 1% (1) 80% (27) 19% (6) 

Total 544 224 285 35 

 

A total of 544 employees will be required for the construction of the proposed wind farm, with the 

majority being unskilled and semi-skilled. As previously indicated, the total population size in the 

Hantam Municipality is estimated at 21,235 people, of which approximately 1,831 are resident in 

Loeriesfontein. When assuming that at least 224 of the construction team will be sourced from within 

the local area, the majority of the construction team would still have to be from outside the area, which 

means that a total of 320 people would enter the area. On a population of 1,831, this would imply a 

population increase of 17.4%.  

 

However, it should be noted that the construction process would follow a phased approach and that 

the whole construction team will not be on site simultaneously and from the start of construction. For 

example, for the first 2 months of construction it is expected that only a maximum of 15 people will be 

on site, steadily ramping up to the full labour force over the next 6-12 months. The full labour force will 

be on site for 12-18 months, after which the construction team will be ramped down over the next 18-

24 months. It is expected that construction on the wind farm will be completed within 24 months.   

 

At the time of the study it was unclear when the construction of the PV plant will commence, apart 

from the fact that it will not take place in conjunction with the wind farm project. The construction 

period for the PV plant will be in the order of 12-18 months and will follow a similar schedule than that 

of the wind farm project. As per the employment figures provided by MRP for the 100MW PV plant, it 

would appear that a construction team of 872 people would be required (refer to Table 5.2):  

 

Table 5.2: Number of workers required and the nature of their origin during construction – PV Plant  

Anticipated Achievement of SA Citizens Employed: Construction Phase 

Activity Education/Skill 
Level 

RSA Based 
Employees 

SA Citizens Local 
Community 
Citizens 
(Months) 

Project Management and 
Engineering 

E Lower 

D Upper 69 50 10 

Site Management D Upper 153 119 17 

Installation B Lower 211 211 132 
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Source: MRP 

 

The temporary change in the population size of the area will lead to a host of other temporary changes 

in the area during the 24-month construction period, e.g. an increase in housing needs, services, etc. 

These have been discussed under the various change processes.  

 

In-Migration of Job Seekers 

 

Unlike the regulated circumstances surrounding a construction team, the influx of job seekers is 

unregulated and often very difficult to control. It is also very difficult to predict how many job seekers 

could be expected and the extent to which they can change the size and composition of the local 

population, as the intensity of the effect will be influenced by the actual number of job seekers.  

 

Given the fact that MRP intends to offer employment mostly to locals it is highly unlikely that job 

seekers who are not from the area will find employment by loitering at the construction site.  Job 

seekers from outside the area then become a burden to the host community, as they do not have the 

means to sustain themselves, thereby becoming dependent on others (usually people who themselves 

only have limited resources). However, it is likely that most job seekers would be from the area 

(Loeriesfontein and surrounds) – in some circumstances individuals might let their families from 

elsewhere know that there are potential job opportunities available, which can lead to, what is 

expected, a minimal influx of job seekers. The presence of job seekers from elsewhere, who are not 

related to any of the locals, can lead to the creation and/or expansion of informal settlements.  

 

 

 

 

Commissioning D Upper 6 0 0 

Site Mobilisation & Temporary 
Infrastructure 

B Upper 

C Lower 55 55 24 

DC Distribution C Lower 48 48 0 

AC Distribution (Auxiliary supply) C Upper 
24 24 0 

Cables B Upper 24 24 0 

Lighting Arrester/Earthing 
Systems 

C Upper 
28 28 12 

Container/Buildings B Lower/A 28 28 12 

Foundation & Support Structure 
for modules 

B Upper 
85 34 34 

Civil Works A 141 141 88 

Total  872 762 329 
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5.2.2 Economic Change Processes 
 

Based on similar developments described in literature (EEU, 2011) we assume that the construction of 

the Loeriesfontein wind farm will be completed within 8 months (between 6 to 10 months).  

Construction involves: 

 

 Wind turbines generating up to 214MW; 

 Access roads; 

 Power lines; 

 Wind farm control room; and 

 Temporary construction lay down area.  

 
Direct employment and output 

 

Wind turbines: 

 

During the construction phase it is estimated that 569 new jobs will be created for a 2 year period of 

which 313 jobs will sourced locally, 220 from the rest of South Africa and 36 from outside the borders 

of South Africa.  The 569 jobs translates into 1 138 job years given the 2 year construction period  and 

is much lower than the Greenpeace estimate of 4.5 job years per MW (in EEU, 2011) for wind farms in 

general that would have meant 2 070 job years for the 460 MW planned for the Prieska site. 

 

The 569 new jobs per annum is 14% of the 4 082 jobs created in 2010 (IHS Global Insight, 2012) by 

the formal economy of Hantam Local Municipality – a significant percentage for a single project. The 

majority of local jobs will be unskilled (72%) followed by semi-skilled jobs (25%) and skilled (3%) jobs. 

While this could be good news in terms of job opportunities for the large portion (81%) of the adult 

population (20+years) without complete secondary education in Hantam Local Municipality (StatsSA 

Community survey 2007), the opportunity has a limited time span (only 24 months) and could also 

mean limited opportunities for skills upgrading depending on the policies of the contracting companies 

in terms of associated training. However it should be mentioned that the sheer scale of the unskilled 

jobs created (about 225) compared to the unemployment rates in the closest economy of Hantam 

(around 1400 people in 2010) could have significant short term impact on unemployment and poverty 

in the Hantam municipal area.  

 

In terms of the direct impact on local output or gross value added (GVA) of the area the estimated 

additional R220m of value added created per annum for the 2 year construction period could make a 

rather significant contribution towards the annual domestic production of the surrounding Hantam 

Local Municipality, representing almost 21% of the entire Hantam Local Municipality gross value 

added (economic production) – a highly significant percentage for a single project within any area.   

 

PV solar plant: 

 

During its construction (expected to last close to two years), the 50MW solar plant is expected to 

create around 872 jobs within the local area, with 329 sourced locally (38%), 433 or 50% on a national 
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level and 110 or 12% from abroad. The direct increase in local production could be close to R 86 m for 

a two year period.   

 

Economic multiplier effects 

 

Construction activities also have an indirect impact on the economy through backward linkages with 

suppliers of construction materials and other inputs such as consulting services. Based on information 

supplied by the developers as well as the Northern Cape Social Accounting Matrix (DBSA, 2011), it is 

estimated that additional temporary jobs in the local economy could be as high as 106 jobs due to 

increased activity of local traders and producers of construction materials and equipment, transport 

services, accommodation services etc. Local production could potentially increase by an additional 

R20m due to supply linkages with the construction of the Loeriesfontein wind farm.  

 

Apart from the indirect contribution of suppliers to the construction of the wind farm, the induced effect 

relates to the multiplier effect of the income received by construction workers and workers in the 

supply industries being spent on goods and services in the local economy.  It is estimated that the 

induced effect could create an additional 85 jobs during the 2 year construction period and contribute 

an additional R24m towards local production.  

 

A large portion of construction inputs will be supplied outside the local economy creating an estimated 

R 193m value added in the rest of South African economy and an additional 874 jobs for construction 

suppliers outside the local area. The induced spending is furthermore expected to create an additional 

124 jobs during the construction phase and add some R38m towards the rest of the South African 

economy’s output. 

 

PV solar plant:  

 

It is estimated that additional temporary jobs in the local economy could be around 12 jobs due to 

increased activity of local traders and producers of construction materials and equipment, transport 

services, accommodation services etc. Local production could potentially increase by an additional 

R2.3m due to supply linkages with the construction of the Loeriesfontein solar plant.  

 

The induced effect of income spending by local workers directly and indirectly employed through the 

solar plant could result in an additional R4m output generated for the local economy and an 

associated 16 local jobs.  

 

Since the larger part of the inputs during the construction phase will be acquired from the larger South 

African economy (with the exception of the PV modules that will be purchased from abroad) the 

indirect contribution towards jobs and production will be higher at 156 jobs and R37m per annum 

respectively with an additional R7.5m in output and close to 24 jobs expected to result to be induced 

from spending of salaries and wages directly or indirectly earned during construction.  
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The total impact on the local and national economy during the construction phase 

 
Wind turbines: 

 

The total annual impact of the construction of the Loeriesfontein wind farm on local and national 

employment and output levels is expected to last two years and can be summarised as follows: 

 

Type of 
impact 

Local 
employme
nt 

(nr of jobs) 

Local 
output:  

Gross 
value 
added 
(Rm) 

% of local 
employment 

(4 082 jobs 
in 2010) 

% of local 
output 

(R1 053m 
in 2010) 

Employme
nt SA 

(incl local)  

(nr of jobs) 

Output SA 

(incl local) 

Gross 
value 
added 
(Rm) 

% of SA 
employment 

(total=8.2m 
formal jobs 
in 2010) 

% of SA 
output 

(total = 
R2412bn 
in 2010) 

Direct 
impact 

568 (313 
locally 

sourced) 

220 13.9 20.8 568 220 0.007 0.009 

Indirect 
impact 

93 18 2.3 1.7 967 212 0.01 0.009 

Induced 
impact 

85 24 2.1 2.3 209 62 0.002 - 

Total 
impact 

746 262 18.3 24.8 1 744 494 0.02 0.02 

Sources: Based on information supplied by developer, IHS Global Insight, 2012, Stats SA, 2007 and 2011, DBSA, 2011 
 

The  impact on the Hantam labour force per annum (for 2 years): 

Number of jobs created for locals by the wind farm   = 491  jobs    

Total number of formal jobs in local economy      = 4 082 in 2010 

Total number of informal jobs      =   394 in 2010 

Total number of unemployed people in the local area   = 1 313 in 2010 

% unemployment       = 23% of the labour force 

Locally created jobs as % of informal employment and unemployment = 29% 

 

Solar plant: 

 

The total annual impact of the construction of the Loeriesfontein solar plant on local and national 

employment and output levels is expected to two years and can be summarised as follows: 

 

Type of 
impact 

Local 
employment 

(nr of jobs) 

Local 
output:  

Gross 
value 
added 
(Rm) 

% of local 
employment 

(4 082 jobs 
in 2010) 

% of local 
output 

(R1 053m 
in 2010) 

Employment 
SA 

(incl local)  

(nr of jobs)  

Output SA 

(incl local) 

Gross 
value 
added 
(Rm) 

% of SA 
employme
nt 

(total=8.2m 
formal jobs 
in 2010) 

% of SA 
output 

(total = 
R2412bn 
in 2010) 

Direct 
impact 

872 (329 
locally 

sourced) 

86 21.3 8.2 872 86 0.01 0.003 

Indirect 
impact 

12 2 0.3 0.2 168 39 0.002 - 
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Induced 
impact 

16 4 0.4 0.4 40 12 - - 

Total 
impact 

900 92 22.0 8.8 1 080 137 0.013 0.006 

Sources: Based on information supplied by developer, IHS Global Insight, 2012, Stats SA, 2007 and 2011, DBSA, 2011 
 
 
 

The impact on the Hantam labour force per annum (for 2 years): 

Number of jobs created for locals by the solar plant   =  357 jobs    

Total number of formal jobs in local economy      = 4 082 in 2010 

Total number of informal jobs      =   394 in 2010 

Total number of unemployed people in the local area   = 1 313 in 2010 

% unemployment       = 23% of the labour force 

Locally created jobs as % of informal employment and unemployment = 21% 

 

 

5.2.3 Institutional and Legal Change Processes 
 

Institutional and Legal Change Processes assesses the way in which a development of this nature 

could change the face of service delivery in the affected area and how this change in turn could affect 

the quality of life of local residents. In line with the Scoping study, the following institutional and legal 

change processes are expected: 

 

 Increase in housing needs; and 

 Additional demand on municipal services.  

 

In addition to these change processes, the risk for social mobilisation against the project has also 

been considered and assessed.  

 

Increase in housing needs 

 

The in-migration of a construction team consisting of approximately 320 people in the case of the wind 

farm will create a housing need in Loeriesfontein as the nearest town. The more people are sourced 

from the local community, the less the demand for additional housing, as local community members 

are already resident in the area. Loeriesfontein has a small hospitality industry, consisting of one B&B 

and one hotel. It would therefore appear that accommodation options are fairly restricted in the area, 

given the fact that MRP have opted to not make use of a residential construction camp.  

 

The housing problem would be amplified in the case of the PV plant when 872 people would require 

housing. Cognisance should therefore be taken in both instances that the hospitality industry in 

Loeriesfontein might not be able to cater for the needs of the construction team and that alternative 

arrangements might have to be made in terms of accommodation.  

 

Additional demand on municipal services 

 

As MRP will require the contractor to house the construction team within existing structures (renting 

houses, B&B or the hotel), the assumption is that the these structures are already serviced by the 
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municipality and that the infrastructure will be able to sustain the additional strain in terms of electricity, 

water, sewerage and refuse removal within town.  

 

With the site being located some 60km from Loeriesfontein, special arrangements would have to be 

made with the HLM for municipal services on-site, especially with regards to water which is a huge 

concern in the area. Water is a great scarcity in the area. Where possible water on site should be 

collected and stored, whereas the municipality can be contracted for the collection of waste and 

sanitation
5
.  

 

5.2.4 Socio-Cultural Change Processes  
 

As socio-cultural processes recount the way in which humans behave, interact, and relate to each 

other and their environment, socio-cultural change processes in turn looks at the way in which the 

proposed developments can alter the interactions and relationships within the local community. In line 

with the results of the scoping study, conflict situations are the most important socio-cultural change 

process expected during the construction phase. In addition to the Scoping study results, health and 

safety has been identified as an additional socio-cultural change process during the construction 

phase.  

 

Risk for Social Mobilisation 

 

Attitudes are formed by means of people’s take on a specific issue, coupled with their past 

experiences associated with either the issue itself or, more likely, the way it has been dealt with by 

those responsible for creating the situation in the first place. A person’s attitude towards a certain 

issue or situation can strongly influence the way in which that person views subsequent 

issues/situations of a similar nature. If local residents are unsupportive of either the proposed project 

in question or of the project proponent, it could lead to social mobilisation.  

 

The risk for social mobilisation greatly increases if the project proponent is perceived as distrustful, i.e. 

if they do not deliver on their undertakings with the local residents in terms of employment creation, 

etc. To ensure support of the project and reduce the risk of social mobilization, the project proponent 

should at all times be seen to care about the residents of Loeriesfontein as the closest formal human 

settlement that will be affected by the project. At this stage Mainstream Renewable Power has a ‘clean 

slate’ in the area, but to maintain a trust relationship, residents need to feel that they receive some 

tangible benefits from the project, e.g. direct and/or indirect employment. The undertakings and 

mitigation/enhancement measures stipulated in the Environmental Management Plan (EMP) should 

be implemented effectively and with due diligence to show local residents and affected populations 

that their needs are important and catered for.  

 

A number of I&APs have indicated that they expect that any job opportunities would be primarily 

afforded to them. Although the risk for social mobilisation at this stage of the project is regarded as 

low, the situation can easily change if local residents are disregarded. If social mobilisation does 

occur, it could not only severely delay the construction process, but also lead to intense situations of 

conflict that ultimately affects social wellbeing.  

                                                      
5
 Suggested by members of the Loeriesfontein Ward Committee Meeting, 20 October 2011 
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Health and Safety 
 

In this context health and safety impacts focus mainly on the spread of certain sexually transmitted 

infections (STI), including HIV/AIDS. It is not uncommon for construction workers who are separated 

from their families for a period of time to establish temporary sexual relationships with members of the 

local community. Disempowered and desperate local women often view construction workers as 

financially well-off. This can lead to an increase in prostitution. Other women just enter into normal 

(sexual) relationships with construction workers believing that they will be supported financially. These 

situations have the potential to lead to an increase in pregnancies within the local community and 

eventually single parent households without financial support.The spread of STIs and HIV then 

become matters of great concern, also in light of the fact that construction workers move out of the 

area into another areas where the spread of STIs and HIV may continue.  

 

The Northern Cape Provincial Government has set HIV/AIDS as a major point of concern and has 

indicated that one of their core aims is to reverse the HIV prevalence rate by 2014. The Social 

Development Unit in the Directorate: Community and Social Development Services deal with issues 

such as TB/STI/HIV/AIDS programmes and poverty alleviation and as such the Unit provides voluntary 

counselling and testing services and is also involved in the following activities: 

 

 Provision of responsive reaction to TB/STI/HIV/AIDS prevention and treatment through regular 

education. 

 Provision of support through Peer Educators and EAP members and support group. 

 Provision of Anti-Retro-Viral drugs (ARVs). 

 Provision of condoms at all times. 

 Commemoration of special events like TB Day; STI/ Condom Week; ‘Candle-light’ & World Aids 

Day. 

 Monitoring and evaluation of the programme on an annual basis.  

 

In line with the municipality’s efforts in reducing the HIV prevalence rate, the project should ideally 

develop a comprehensive Health and Safety Plan that includes an HIV prevention plan. The HIV 

prevention plan should link up with the local municipality’s initiatives and should extend to local 

communities.  

 

Also included under health and safety is the quantity and quality of the water supply and sanitation 

services. If these services are inadequate and/or not managed properly, it could lead to waterborne 

diseases and unhygienic living conditions. These conditions will not only affect the construction 

workers, but can also spread to the local community, more so in the event of a construction village that 

is not managed properly.  

 

A further consideration under health and safety is the perception amongst local communities 

(landowners) that the presence of construction workers leads to an increase in crime levels. However, 

it should be noted that it is most likely not the actual construction worker who engage in criminal 

activities but more likely job seekers who loiter in the area or at the construction site. 
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5.3 Potential Impacts during Operations and Maintenance  

 
The categories of expected change processes and resultant impacts during the construction period 

are as follows:  

 

 Geographical processes in this case would be the long term loss of land, a change in access in 

resources that sustain livelihoods and the presence of new infrastructure. Most of the land use 

change would result in economic impacts.   

 No further impacts are foreseen as part of demographical change processes during the 

operations and maintenance phase as the maintenance teams are too small to warrant a 

significant change to the size and composition of the local community.  

 Economic processes, which would entail a large number of impacts in terms of employment, 

diversification of the local economy, social income, opportunity costs of the development and 

impact on rural/agricultural property prices.   

 No further impacts are foreseen as part of the institution and legal change processes during the 

operations and maintenance phase.  

 Socio-cultural processes refer to the way in which the local community live and therefore the 

visual presence of the wind farm and associated infrastructure can affect their sense of place, 

especially where the landscape of an area went from ‘pristine’ to ‘spoilt’. In addition certain 

physical health and safety aspects pertaining to the operation of the wind farm turbines must be 

considered. 

 

5.3.1 Geographical Change Processes  
 

The identification and assessment of social impacts arising from geographical change processes 

within a social context, focuses on how the proposed development might impinge on the behaviour 

and/or lives of landowners and/or land users in the affected area. The following geographical change 

processes and resultant impacts were assessed: 

 

 Long term loss of land; and 

 Change in access to resources that sustain livelihoods. 

 Construction of roads and connection routes to the site. 

 

Long Term Loss of Land 

 

There will be a long term loss of land on the site for the operational lifetime of the project. Based on a 

review of maps and IDP documentation it does not appear that any institutional loss of land will occur 

due to this project (i.e. planned developments and/or currently existing municipal/institutional 

infrastructure). For this reason any indication thereof within the scoping report has been dismissed for 

this SEIA. Potential loss of private land is according to the section below. 

 

Change in access to resources that sustain livelihoods 

 

Any effect on agricultural processes could hold negative outcomes for those employed in agriculture, 

those who hold ownership over the agricultural activities, and for food security locally. MRP have 
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indicated that they are considering fencing off the find farm and PV plant facility, which would result in 

a loss of grazing land for the operational lifetime of the wind farm. It is however assumed that if this 

decision is taken forward, that it would form part of the lease agreement with the landowner.  

 

The nature of these impacts would largely be of an economic nature and as such have been assessed 

in the Economic section of this report. 

 

Construction of roads and connection routes to the site 

 

MRP have stated that they plan to construct roads on the site areas in order to connect turbines, 

administration buildings and other planned infrastructure. These roads will almost entirely be within the 

confines of the site area (as existing farm roads will be used as far as possible) which itself will be 

fenced off and will be home to an array of larger infrastructure. This means that further road 

infrastructure will be created but largely within an area in which major infrastructure is already planned 

and in an area that will not be accessed by the general public. Alterations to existing roads would 

include strengthening them, the creation of turning circles for large trucks, and the construction of 

culverts over gullies and rivers should this be required. 

 

5.3.2 Economic Change Processes 
 

Direct employment and output 

 

According to figures provided by the developer, 36 permanent jobs is expected to be created in the 

operation of the wind farm mainly locally sourced jobs (29). The majority of these 29 local jobs will be 

unskilled (75%) or semi-skilled (18%).   

 

The operation of the plant is furthermore expected to contribute some R 940m towards the value of 

final goods and services produced within the boundaries of the Hantam Local Municipality. However it 

should be mentioned that the major part of the value added by the operation of the wind farm (almost 

98%) consists of profits that, while some percentage is expected to be ploughed back into the 

community through corporate social investments (discussed later on), a very small percentage could 

be expected to be spent in the local or even broader national economy given the foreign status of the 

investor.   

 

While land leased from local farmers is expected to increase income in the local community, in 

economic accounting terms this additional income/production is effectively cancelled out by rent paid 

by the wind farm hence lowering the value added of the wind farm. However in this case we might add 

the R6.4m lease income to local wages since it might most likely increase local incomes by “retaining” 

some of the profits expected to be expatriated.  We will keep this in mind when calculating the induced 

effect of local spending below.  

 
PV solar plant:  
 

During the operational phase of the solar plant, 46 permanent jobs are expected to be created mainly 

locally sourced jobs (41). The solar plant could in addition be expected to add an additional R 18m 

towards local production (excluding profits).    
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Economic multiplier effects 

 

Linkages to suppliers during the operational phase are mainly restricted to repairs and maintenance of 

the plant that could add almost R3m to local production annually and some 6 additional jobs. However 

it is expected that the larger part of maintenance and repair expertise would come from the rest of 

South Africa with an additional R27m added to national output and 54 additional jobs created outside 

the local area.    

The induced effect relates to the multiplier effect of the income received by workers in operations and 

maintenance being spent on goods and services in the local economy.  As was mentioned above with 

a large portion of the profits expected to be spent outside the South African economy, the salaries and 

wages of local workers, the lease income from local farmers and retained profits in the form of 

corporate social investment could be expected to be spend within the local economy. It is estimated 

that the induced effect could create an additional 47 jobs and contribute an additional R13.2m towards 

local production.  

In the broader economy the spending of earnings from workers employed by industries that benefit 

from maintenance and repairs spending of the Loeriesfontein wind farm could potentially contribute to 

an additional R 5.5m in output and 17 jobs.  

 

PV solar plant:  

It is expected that increased production due to supply links to the solar plant during the operational 

phase could add an additional R 4m to the local economy and around R5m to the broader national 

economy resulting in an additional 9 local jobs and 10 national jobs.  

In addition, R5m in output and close to 18 jobs expected to result to be induced from spending of local 

salaries and wages directly or indirectly earned during construction. In the broader national economy 

an additional R1m and 3 jobs is expected to result from spending of salaries and wages during the 

operational phase of the solar plant.  

 
The total impact on the local and national economy during the operational phase 

 

The total impact of the operation and maintenance of the Loeriesfontein wind farm on local and 

national employment and output levels is summarised below: 

 
Wind turbines: 
Type of 
impact 

Local 
employment 
(nr of job 
years) 

Local 
output:  
Gross value 
added (Rm) 

% of local 
employment 
(4 082 jobs 
in 2010) 

% of local 
output 
(R1 053m 
in 2010) 

Employ-
ment SA 
(incl local)  
(nr of job 
years) 

Output SA 
(incl local) 
Gross 
value 
added 
(Rm) 

% of SA 
employment 
(total=8.2m 
formal jobs 
in 2010) 

% of SA 
output 
(total = 
R2412bn 
in 2010) 

Direct 
impact 

36 (29 
locally 

sourced) 

23 
(940 

including 
profit) 

0.9 2.2% 
(89% 

including  
profit) 

36 940 
(including 

profit) 

- 0.04 

Indirect 
impact 

6 3 
0.01 0.3 

60 30 - - 

Induced 
impact 

47 13 
.1.2 1.2 

64 18.6 - - 

Total 
impact 

89 39 (excl 
profit) 

2.2 3.7% 
(excl 

profit) 

160 988.6 
 

0.002 0.04 
 

Sources: Based on information supplied by developer, IHS Global Insight, 2012, Stats SA, 2007 and 2011, DBSA, 2011 
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The total impact on the Hantam labour force: 

Number of jobs created for local people by the wind farm    = 82 jobs    

Total number of formal jobs in local economy                 = 4 082 in 2010 

Total number of informal jobs        =    394 in 2010 

Total number of unemployed people in the local area     = 1 313 in 2010 

% unemployment          = 23% of the labour force 

Locally created jobs as % of informal employment and unemployment = 4.8% 

 

 
Solar plant: 

The total impact of the operating phase of the Loeriesfontein solar plant on local and national 

employment and output levels can be summarised as follows: 

 

Type of 
impact 

Local 
employment 
(nr of jobs) 

Local 
output:  
Gross 
value 
added 
(Rm) 

% of local 
employme
nt 
(4 082 jobs 
in 2010) 

% of local 
output 
(R1 053m 
in 2010) 

Employ-
ment SA 
(incl local)  
(nr of jobs)  

Output SA 
(incl local) 
Gross 
value 
added 
(Rm) 

% of SA 
employment 
(total=8.2m 
formal jobs 
in 2010) 

% of SA 
output 
(total = 
R2412bn 
in 2010) 

Direct 
impact 

46 (41 locally 
sourced) 

18 (62 
including 

profits 

1.1 1.7 (excl 
profits) 

46 62 
including 

profits 

- - 

Indirect 
impact 

9 4 0.2 0.4 19 9 - - 

Induced 
impact 

18 5 0.4 0.5 21 6 - - 

Total 
impact 

73 27 (71 
including 

profits 

1.7 2.6 86 77 - - 

Sources: Based on information supplied by developer, IHS Global Insight, 2012, Stats SA, 2007 and 2011, DBSA, 2011 
 
 

The total impact on the Hantam labour force: 

Number of jobs created for local people by the solar plant    = 68 jobs    

Total number of formal jobs in local economy     = 4 082 in 2010 

Total number of informal jobs       =    394 in 2010 

Total number of unemployed people in the local area    = 1 313 in 2010 

% unemployment        = 23% of labour force 

Locally created jobs as % of informal employment and unemployment = 4.0% 

 

 

Diversification of the local economy 

 

The tress index shows the level of diversification of an economy with an index value of 100 showing 

an economy relying on only one sector while an index value of 0 shows a perfectly diversifies sector 

where all sectors contribute equally to the total economy. In 2009 the Northern Cape economy had a 

tress index of 47.8, significantly higher than the 39.6 of the national economy (IHS Global Insight, 

2012).  Underlying the relatively high tress index value of the Northern Cape is the high contributions 

made by the mining, finance and services sectors.  

 

The Hantam Local Municipality economy is mainly a regional agri-trade centre and is more 

concentrated than the Northern Cape economy in general with economic activity concentrated in 

agriculture (19%), trade (33%) and public services (18%) – a typical situation in many undeveloped 
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rural economies. The development of the renewable energy industry could therefore play a significant 

role to diversify the economy away from the climate-dependent agricultural sector and the public 

service sector.  

   

Social income 

 

Additional central government tax revenue 

 

With total tax revenue calculated as 26% of national value added in 2010, it follows that 26% of the 

total value added generated by the project could probably be added to central tax revenue, R257m 

(26% of R988.6m value added). This includes revenue generated for central government through 

direct taxes (company and personal taxes) as well as indirect taxes (e.g. VAT).  This presents about 

0.04% of the R 656 bn government tax revenue collected between 2010/11 (SARB, 2012). 

 

For the PV plant an additional R20m (26% of R77m value added) of central tax revenue could be 

expected.   

 

Net income to local government 

 

Municipal income from property tax will increase since the new structure would most probably be 

classified as public service infrastructure (not exempt) and not as plant and equipment (exempt) 

(Interview with DDP Valuers, 20120).  

 

The municipal services that the wind farm needs from the local authorities is expected to be minimal, 

i.e. limited to 5kl fluids/ per month to be removed from a preservation tank and refuse removal equal to 

that produced by one household. If the local authority will provide the service we could furthermore 

assume that municipal costs will mainly be offset by charges to the wind farm.   

 

Corporate social investment  

 

Wind farm: 

Of the expected revenue of the project, around 1.5% will be retained for development in the form of an 

enterprise development fund (0.4% of turnover) and a socio economic development fund (1.1% of 

turnover), i.e. around R 15.4m per annum or 1.5% of the value of annual economic production of the 

Hantam area. In addition, a community fund will be established that would receive up to 5% profits as 

annual dividends, i.e. an expected R 46m per annum or 4.4% of gross value added or output of the 

Hantam economy.      

 

Solar plant: 

For the 50MW solar plant, revenues and profits are expected to be significantly lower than for the wind 

farm of 460MW planned for Loeriesfontein resulting in lower contributions towards the different social 

funds. The enterprise development fund is expected to reach R0.4m or 0.4% of total turnover while the 

socio economic development funds could be close to R1.2m or 1.1% of total turnover. In addition, a 

community fund will be established that would receive up to 5% profits as annual dividends, i.e. an 
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expected R 4m per annum. The different funds could jointly contribute about R 5.6m per annum or 

0.5% of gross value added or output of the Hantam economy.      

Given the size and the potentially large influence of corporate social investments planned for the 

project we have also focussed on approaches in terms of institutional arrangements towards social 

investment funds as well as potential corporate social investment (CSI) priority areas for the Northern 

Cape. 

 

Corporate social investment structures and approaches 

 
The first question to answer is who are the communities that should participate, ultimately the 

beneficiaries? The communities need to be defined, communal structures established and 

representatives identified and/or elected. The leading approaches are based on:  

 

 Firstly, gaining an understanding of the existing community structures, dynamics and identifying 

the key socio-economic initiatives, programmes being delivered through e.g. government, Civic 

organisations, LED forums, NGO’s and private initiatives.  

 Secondly, identify community groupings for participation, such as key civic organisations, forums, 

societies and other role players. 

 Thirdly, identify community groupings for participation and develop clear criteria for the selection of 

individual representatives.   

 
In applying this process experience has shown that there are significant benefits to be derived from 

building on a variety of existing community structures and groupings.  Initiatives that strive to develop 

entirely new community body(s) often find they are undermined by existing structures, frustrated by 

gate keeping and/or become politicised. The community/beneficiaries would be typically represented 

by Board members or Trustees depending on the institutional models applied. 

 

It is critical that at the time of establishing the community representative bodies that clear purpose and 

criteria for the allocation of funds are developed and captured in the founding documentation (statues). 

These criteria should indicate the criteria on which the basis of funding amounts and allocations are to 

be made and detail the decision making process to be applied.  The criteria and process to be applied 

need to be openly and effectively communicated to all stakeholders.  The majority of problems 

experienced with community participation models revolve around conflicts pertaining to the allocation 

of funds, often resulting in the total collapse of the community representative body.  Most of these 

challenges can be address trough developing clearly defined purposes for fund allocation, criteria for 

funding decisions and defined and transparent decision making process. 

 

The challenge is to ensure that the revenues generated are effectively and efficiently applied in 

accordance with the community priorities.  The community and/or individuals in the community could 

potentially participate in the benefits of the social trust fund in a variety of ways, namely through: 

 
 Local government structures 

o Local Economic development Forums 

 Direct community involvement 
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o Entrepreneurial participation directly in the venture or provision of supporting services e.g. 

maintenance and transport 

o Community participation (Trusts and section 21 companies), intern investing in or supporting 

community development initiatives 

o Community bodies (societies and associations) addressing a variety of community needs 

and interests 

 Non-governmental organisations: 

o Development programmes e.g. school feeding schemes, market gardening schemes, HIV 

Aids programmes etc. 

 

Community development priorities   

 

The Northern Cape Provincial Growth and Development Strategy (NCPGDS) states that poverty 

reduction is the most significant challenge faced by the provincial government and its growth and 

development partners. Furthermore, it emphasises the following priority areas have to be addressed:  

 

 Reducing the backlog in basic needs such as water, sanitation and housing 

 Improving basic services such as health, education and social services 

 Reducing the HIV/AIDS prevalence rate 

 Creating employment opportunities 

 Reducing the crime rate 

 Empowering vulnerable groups  

 
Taking a lead from the NCPGDS, drawing from the earlier socio-economic scoping work undertaken, 

coupled with a cursory review of the local municipal IDP’s, the following development priorities 

emerge. 

 

Priority areas Key priorities identified 

Provision of basic services 

 Services: 

o Sanitation 

o Water (potable & agricultural) 

o Housing 

o Electricity 

o Roads (gravel upgrades & tarring main roads) 

 Facilities: 

o Community centre 

o Recreational /sports facilities 

Poverty alleviation 

 

 Poverty relief schemes 

 School feeding schemes 

Unemployment  SME and farmer development promotion: 
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Priority areas Key priorities identified 

 o Enterprise funding 

o Training and mentorship 

 Training and re-skilling: 

o Adult education 

o Skills training 

 Expanded public works programmes 

Health programmes and Social 
Services (awareness and direct 
support) 

 Supporting individual programmes and initiatives to 
address priority health challenges 

o HIV/AIDS prevalence 

o Alcohol abuse 

o TB 

Education (enable access to 
opportunities – mobility) 

 Investment in school infrastructure (physical facilities and 
staff) 

 Bursaries to performing students 

 
Increasingly emphasis in CSI programmes is being placed on supporting social investment to address 

basic needs through the following priority interventions: 

 

 Provision of basic services: There is increasing focus in development initiatives on focusing 

scare resources on providing basic services. In this regard the key priorities are in addressing: 

o The backlogs in sanitation and housing through for example the continued roll out of access 

to flush toilets in line with the sated National Government priorities. 

o Improving the access to water, particularly potable drinking water and livestock drinking 

water. This could be through investing in community wells and boreholes following models 

applied successfully in other parts of Southern Africa. 

o The improvement of road infrastructure, particularly upgrading deteriorating gravel roads and 

tarring more major roads. In this regard to maximise community participation and also 

support poverty relief and employment consideration could be given to the Zibambele 

process applied successfully in KZN, where communities take responsibility for maintaining 

sections of road for a maintenance fee. 

 Provision of improved education: There is an increasing acceptance that a key development 

intervention in depressed rural areas, characterised by limited job opportunities and high 

unemployment, is to improve education to enable job seekers to migrate and secure jobs in urban 

centres.  In this regard most community based development initiatives are placing significant 

priority on improving education standards through investing in educational infrastructure. 

 Direct poverty and health interventions: The Northern Cape rural communities are 

characterised by significantly high levels of poverty, coupled with specific challenges pertaining to 

health, particularly in terms of AIDs, Alcohol abuse and TB. In this regard investment into feeding 

schemes and improvements in access to healthcare facilities and services are regarded as a 

priority. Integrated models successfully being applied in the Eastern Cape could be considered, 
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where the feeding schemes are integrated with supporting market gardening initiatives, which in 

turn provide produce to support school feeding schemes. 

 
Potential Opportunity Costs of the Development 

 

Development opportunities 

 

No alternative development projects are currently under review for the site.  

 

Agricultural output 

 

Combining the total land area of the Northern Cape of 361,830 square km and 98% used for stock 

farming (Department of Agriculture, undated) with agricultural output and employment figures of R3 

938 m (IHS Global Insight, 2012) and 44 000 jobs respectively in 2010 (Department of Agriculture 

Forestry and Fisheries, 2010) it is deduced that the average agriculture output and employment for the 

province is R11 105 and 0.12 jobs per square kilometer respectively.  

 

Of the 546 square kilometres planned for the Loeriesfontein wind farm about 3% of agricultural land 

(16.9sq km) could be displaced assuming that cattle will be allowed to graze inside the facility that 

could indicated to an annual agricultural loss of about R 188 000 with two low-paid jobs per annum 

potentially forfeited by changing the land use of the area from agriculture to a wind farm. 

  

In addition, the solar plant is assumed to take about 3ha per MW, i.e. given the 50MW planned about 

150ha or 1.5 square km of agricultural land lost, i.e. an estimated R17 000 agricultural production loss 

per annum and no job losses.  

 

However it is more likely that excess farming stock will be shifted to adjacent areas with no economic 

implications but with potentially implications for bio-diversity resulting from over-grazing.  

 
 
 
 
 

Tourism 

 

The contribution of hotels and accommodation towards total output is relatively low (0.5%) in Hantam 

Local Municipality compared to the contribution of the sector of 1.4% in the tourism intensive economy 

of the Western Cape. This suggests the relative low importance of tourism activities in the area (HIS 

Global Insight, 2012).  

 

Determining how wind farms directly affect the tourist industry is problematic and many researchers 

believe the evidence is inconclusive. A large number of international surveys conducted among 

tourists show that most tourists (70 – 91%) are not bothered by the presence of wind farms, and an 

increase of wind farms in the area would not deter them from visiting again (in EEU, 2011). 
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It is furthermore suggested that the type of tourism to the area consist of stay-overs, visiting family and 

business tourism, i.e. tourism categories that will not be affected negatively by the wind farm.   

 

Impact on Rural/Agricultural Property Prices 

 

International studies reveal conflicting results related to the effect of wind farms on property values. 

Arguments can go both ways (EEU, 2011).  

 

In a local survey of estate agents with experience of in the Darling and Yzerfontein property markets in 

the vicinity of the Darling wind farm that has been in operation since 2008, estate agents are 

unanimous in their opinion that the wind farm had no impact on property prices in the area. The single 

opinion was also that the wind farm would not deter future investors nor cause people to move out of 

the area. In an area like Loeriesfontein with vast spaces of open agricultural land and where land uses 

are predominantly agricultural, it is not likely that the proposed wind farm would impact property values 

since it will not in any way affect the agricultural activities or productivity on these properties (EEU, 

2011). 

 

5.3.3 Socio-Cultural Change Processes 
 

The most important socio-cultural change during the operation and maintenance phase relates to a 

change in sense of place.  

 

Much of what is valuable in a culture is embedded in place, which cannot be measured in monetary 

terms. It is because of a sense of place and belonging that some people loath to be moved from their 

dwelling place, despite the fact that they will be compensated for the inconvenience and impact on 

their lives.  

 

Place attachment is a construct that is used to determine and/or explain sense of place. Kyle et al. 

(2003b page 250) stated that place attachment “is the extent to which the individual values or 

identifies with a particular environmental setting.” It has to with meaning and value, an intimate 

connection with an environment. 

 

Place attachment is generally recognised as having two components: Place Identity and Place 

Dependence. According to Proshansky et al. (1983) place identity refers to the way in which a person 

views the self in relation to the environment. It refers to the way in which a person uses a place to 

construct or maintain self-identity (e.g. a conservationist). In contrast, place dependence refers to the 

way in which the environment is able to fulfil the intentions of the user (e.g. hunt, farm, relax). 

 

Stedman (2003b) presented research that has found that repeated experience led to strengthening of 

attachment, including developing emotional ties and self-identity. The familiarity with an area may 

therefore differ between visitors and local people, leading to differences in attachment. However, 

research findings indicate that direct contact with a place is not necessary for place attachment to 

develop. Proponents of the socio-cultural perspective on sense of place support this research. Blake 

(2002) argued that places could have symbolic and cultural meaning for groups of people, which leads 

to place attachment even though they have never been there. 
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Stedman (2003a) uses the term place meanings to describe the dimension of sense of place which is 

more cognitive than emotional (place attachment is more emotional). It has to do with evaluative and 

symbolic beliefs. For example: “The bushveld is a place favoured by hunters” refers to place meaning, 

whereas place attachment is communicated by: “My favourite place is the bushveld.” According to 

Stedman, place meaning can change over time, independently of place attachment. Levels of 

attachment may not change despite the presence of a wind farm or a PV plant, but the meanings that 

people attach to it may change. Levels of attachment might not change because place attachment 

may be based on social relationships, rather than the physical appearance of a landscape.  

 

Research on the psychological experience of sense of place suggests that people rapidly discount a 

landscape as soon as the first scar occurs, rather like a stain ruining a favourite garment (Petrich 

1993). Thereafter, any additional impacts on the landscape have a correspondingly smaller effect. 

Hence, the aesthetic impact of placing any form of development in a landscape that already bears the 

marks of development would be less than that of placing it in a relatively unspoilt environment. In 

discussing the diverse research showing that people overwhelmingly prefer “nature scenes” to urban 

and built environments, Zadik (1985) explains "people seem to respond to environments as natural if 

the areas are predominantly vegetation and do not contain human artefacts such as roads or 

buildings." 

 

In addition the ‘blade thump’, or the beating sound produced by turbines moving at high speed has 

been known to not only upset people near to a wind farm but also to cause a variety of health 

problems. A syndrome known as Wind Turbine Syndrome can result with the following health effects: 

sleep disturbance; headache; ringing or buzzing in the ears; dizziness; vertigo; nausea; visual blurring; 

rapid heart rate; irritability; problems with concentration and memory; panic episodes associated with 

sensations of internal pulsation or quivering, which arise while awake or asleep. Debate ensues as to 

whether such a condition even exists and it would appear, at the moment, that science does not back-

up the claims made by proponents of Wind Turbine Syndrome.  

 

Finally for this section it must be pointed out that the potential impact on socio-cultural behaviour and 

the related perception of environmental changes can have either a positive or a negative impact on 

sense of place (e.g. peace of mind vs. frustration/anger).  The introduction of a new project to the area 

can be viewed as a positive impact if people perceive the project as infrastructural and/or economic 

development that is not intrusive on their lives and does not cause them immediate danger. Potential 

negative impacts include the visual impact (to be assessed in the visual specialist’s report) and the 

resultant intrusion on sense of place. Furthermore, much of the possible negative impact rests upon 

the sentiments of the individual perceiver. Some may find the wind farm to be an unwelcome intrusion 

which degrade the natural beauty of the landscape and reduce the natural qualities to which they are 

accustomed. Others may find such it to be a welcome sign of progress and infrastructure 

development, as well as a conservation effort towards ‘green energy’. 

 

In addition to considering the psychosocial and emotional aspects, an assessment of sense of place 

also has to consider the physical placement of the infrastructure associated with the wind farm within a 

demarcated site area that would affect as few people as possible. Problem areas in this regard were 

http://www.hort.vt.edu/human/Abstract%20Links/zadik85.htm
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highlighted as part of geographical change processes during pre-construction impacts (refer to Section 

5.1).  

 

5.4 Impact Matrix 

 
5.4.1 Construction Phase Impacts 
 
 

EMPLOYMENT AND OUTPUT CREATION 

Environmental Parameter Employment and output creation in the construction phase 

Issue/Impact/Environmental 
Effect/Nature 

The creation of local jobs and income during the construction of the 
wind farm and PV plant 

Extent Wind farm: 313 local jobs and R 220 towards local production per 
annum for 24 months; i.e. 7.7% of local employment and 21%of 
local output. 

PV plant: 329 local jobs and R86m towards local production, i.e.8% 
of local employment and 8.2% of local output. 

Probability High 

Reversibility N/A 

Irreplaceable loss of resources N/A 

Duration 2 years 

Cumulative effect Wind farm: An additional 178 jobs and R 42m in local production per 
annum due to economic multiplier effects during the construction 
phase. Total impact = 12% of local employment (for the locals) and 
25% of local output.  

PV Plant: An additional 28 jobs and R 6m in local production per 
annum due to economic multiplier effects during the construction 
phase. Total impact = 8.7% of local employment (for the locals) and 
8.8% of local output.  

Intensity/magnitude High 

Significance Rating High  

 

 PRE-MITIGATION POST-MITIGATION 

Extent Province/region 3 National 4 

Probability Definite 4 Definite 4 

Reversibility Not required 0 Not required 0 

Irreplaceable loss None 0 None 0 
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Duration Short term 1 Short term 1 

Cumulative effect Negligible  1 Negligible 1 

Intensity / magnitude Medium 2 High 3 

Significance rating Positive Low 18 Positive Medium  30 

Mitigation measures  Ensure that the unskilled local jobs created are linked to a skills 
development programme for permanent employment 

 

SOCIAL MOBILISATION  

Environmental Parameter Note: As it would be difficult for the contractor to control conflict 
situations where they occur when construction workers spend their 
free time in the local community, this assessment focusses on 
conflict situations that the contractor can control.  

Conflict between MRP (or its contractors) and landowners should be 
avoided by abiding to terms and conditions set out during 
negotiation process, especially in terms of potential problem areas 
such as access to properties, fencing and security.  

Issue/Impact/Environmental 
Effect/Nature 

Conflict situations that can delay the project and prolong the duration 
of impacts, which in turn would affect local residents’ quality of life 
and result in economic impacts.  

Extent Where conflict occurs with regard to the issues mentioned above, 
MRP (or its contractors) should aim to restrict it to the landowner in 
question to prevent problems from extending to other areas. 

Probability The chance of occurrence is dependent on how the construction 
process is managed, which is difficult to predict – it might therefore 
be possible that the impact will occur, just as it might be possible 
that it will not occur.  

Reversibility Conflict situations are for the most part completely reversible if 
problems are rectified.  

Irreplaceable loss of resources A loss of resources might be the cause for conflict (e.g. a gate left 
open lead to missing cattle) – again this will be difficult to gauge at 
this stage and therefore the safest option would be to say that there 
might be a marginal loss of resources.  

Duration Conflict situations for the most part will be limited to the construction 
phase. 



MAINSTREAM RENEWABLE POWER                                                                                    prepared by: MasterQ Research          
MRP Wind Farms: Loeriesfontein Site – Socio-Economic Impact Assessment  
Revision No.5 
May 2012 

Page 86 of 112 
 

Cumulative effect One conflict situation with a particular landowner can spread to other 
landowners so that they are antagonistic against the contractor even 
before they arrive on site.  

Other conflict situations can also arise in other areas as outlined in 
the body of the report, i.e. between jobseekers and construction 
workers, between construction workers and the local community and 
between the local community and MRP. Although all of these conflict 
situations might have small centralised points, collectively the local 
community as a whole can start resenting the presence of the 
construction team. 

Intensity/magnitude Conflict can range from barely perceptible (e.g. a contained conflict 
situation with one landowner that gets resolved quickly) to dispersed 
conflict situations that lead to high costs of remediation (e.g. 
community members protesting against the project).  

Significance Rating Negative Low 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Site 1 Site 1 

Probability Possible 2 Unlikely 1 

Reversibility Partly reversible 2 Completely reversible 1 

Irreplaceable loss Marginal 2 None 1 

Duration Short term 1 Short term 1 

Cumulative effect Low 2 Low 2 

Intensity / magnitude Medium 2 Low 1 

Significance rating Negative Low -20 Negative Low -7 

Mitigation measures  Problem areas that are brought under the attention of the contractor 
should be rectified immediately. If the contractor is unable to so, this 
should be communicated to the landowner along with a plan on how 
and when the problem will be addressed. The landowner should be 
given regular feedback on the matter.  

 All mitigation measures contained in the EMP should be implemented 
and monitored by an ECO. Remedial action should be taken where the 
contractor fails to comply with the EMP.  

 

 HEALTH AND SAFETY IMPACTS 

Environmental Parameter Reduce the risk spreading Sexually Transmitted Infections including 
HIV.  
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Issue/Impact/Environmental 
Effect/Nature 

HIV/AIDS has numerous impacts ranging from the obvious health 
impacts to the less obvious economic impacts as result of a reduced 
workforce, loss of breadwinners resulting an alteration in family 
structures.  

Extent For the duration of the project the impact of HIV infections might be 
restricted to the local area, but as people move to other areas, so 
too does the virus. 

Probability The probability that construction workers will engage in sexual 
relationships with locals is quite high. This is beyond the control of 
the contractor, but the contractor can supply condoms and 
information material to reduce the probability of HIV and other STI 
infections.  

Reversibility Once infection has occurred, the impact is irreversible. It is therefore 
important to develop and implement a Health and Safety Plan, 
including a HIV/AIDS prevention plan during the construction phase.  

Irreplaceable loss of resources HIV/AIDS will eventually lead to the loss of human resources, which 
would have an economic impact on the contractor who would have 
to spend time and money on training new employees  

Duration Until such time that a cure is found, HIV infection is permanent 

Cumulative effect Humans are transportable; therefore these infections can be spread 
when the construction worker migrates to a new area and 
perpetuates old behaviour (i.e. engage in a new casual sexual 
relationship).  

The death of parents and breadwinners alters family structures so 
that children become heads of households, restricting them from 
completing their education, holding them in downward poverty 
cycles. 

Intensity/magnitude HIV infections can severely impair the functionality of the 
construction process due to illness and absenteeism.  

Significance Rating Negative High impact (pre-mitigation) to Negative Low impact (post-
mitigation)  

The health and economic impacts as result of STI and HIV infection is a category 1 impact, as these 
impacts will occur regardless of the alternative chosen. The impact table below therefore reflects the 
same numerical value for each of the impact variables as no distinction was made between 
alternatives. 

 PRE-MITIGATION POST-MITIGATION 

Extent National 4 Local 2 

Probability Probable 3 Possible 2 

Reversibility Irreversible 4 Barely reversible 3 

Irreplaceable loss Significant 3 Marginal 2 

Duration Medium 2 Medium 2 
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Cumulative effect High 4 Medium 3 

Intensity / magnitude High 3 Medium 2 

Significance rating Negative High -60 Negative Low  -28 

Mitigation measures  MRP or its contractor should appoint a service provider or local NGO to 
develop, implement and manage an HIV/AIDS prevention programme. 
The service provider or NGO should specialise in the field of HIV/AIDS. 

 The HIV/AIDS prevention programme should extend to the local 
community and should pay special attention to vulnerable groups such 
as women and youth. 

 

It should be noted that, due to the standard format of the impact rating system, it is not possible to 

accurately reflect the irreversibility of infection (negative impact) once it has occurred alongside the 

implementation of an effective HIV/AIDS prevention plan (positive impact) in the table above. Overall 

the impact therefore appears negative, but the reader should bear in mind that there are positive 

components in terms of advocating healthier and safer sexual practices that can bear positive impacts 

within communities.  

 

5.4.2 Operation and Maintenance Phase Impacts 
 

EMPLOYMENT AND OUTPUT CREATION 

Environmental Parameter Employment and output creation in the operational phase 

Issue/Impact/Environmental 
Effect/Nature 

The creation of local jobs and income during the operation of the 
wind farm and PV plant 

Extent Wind farm: 29 local jobs and R 940m towards local domestic  
production (R23m excluding profits), 0.7% of local employment and  
2.2% of local production (excluding profits) 

PV plant: 41 local jobs and R18m towards local production 
(excluding profits), i.e. 1% of local employment and 1.7% of local 
production 

Probability High 

Reversibility NA 

Irreplaceable loss of resources NA 

Duration average design life of wind farms of (around 25 years) 
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Cumulative effect Wind farm: 

An additional 53 jobs and R 21m in local production due to economic 
multiplier effects during the operational phase. Total impact = 2.2% 
of local employment and 3.7% of local production (excl profits) 

PV Plant: 

An additional 27 jobs and R9m towards local production due to 
multiplier effects. Total impact = 1.7% towards employment and 
2.6% towards production 

Intensity/magnitude Medium 

Significance Rating Medium  

 

 PRE-MITIGATION POST-MITIGATION 

Extent Local (higher per MW for 
solar) 

2 Province/region 3 

Probability Definite 4 Definite 4 

Reversibility Not required 0 Not required 0 

Irreplaceable loss None 0 None 0 

Duration Long term 3 Long term 3 

Cumulative effect Negligible (higher per MW 
for solar) 

1 Low  2 

Intensity / magnitude Medium 2 High 3 

Significance rating Low Positive 20 Medium Positive  36 

Mitigation measures  Linking new and existing local businesses to the supply chain of the 
wind farm 

 

TAX INCOME 

Environmental Parameter Tax income during the operational phase 

Issue/Impact/Environmental 
Effect/Nature 

Increase in central and local tax income during operations  

Extent  Revenue generated for central government through direct taxes 
(company and personal taxes) as well as indirect taxes (e.g. 
VAT) an estimated R257m for wind and R 20m for solar. 

 Net increase in local government income due to increase in 
property taxes 

Probability High 
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Reversibility NA 

Irreplaceable loss of resources NA 

Duration As long as the wind farm is in operation (average design life of wind 
farms of around 25 years) 

Cumulative effect None 

Intensity/magnitude Small 

Significance Rating Small in terms of national and local tax revenue 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Local 2 Local 2 

Probability Definite 4 Definite 4 

Reversibility Not required 0 Not required 0 

Irreplaceable loss None 0 None 0 

Duration Long term 3 Long term 3 

Cumulative effect High 4 High 4 

Intensity / magnitude Low 1 Low 1 

Significance rating Low Positive 14 Low Positive 14 

Mitigation measures  None 

 

CORPORATE SOCIAL INVESTMENT 

Environmental Parameter Corporate social investment 

Issue/Impact/Environmental 
Effect/Nature 

1.5% of expected revenue of RR1bn will be retained for 
development in the form of an enterprise development fund (0.4%) 
and socio economic development fund (1.1%). An additional 5% of 
profits (est at R46m per annum) is expected to be paid out as a 
community dividend as part of a community development fund.    

Extent R 61.4 per annum, 5.8% of local production for the 260MW wind 
farm. 

If the solar plant replaces the wind farm, the social funds will 
decrease significantly to 56m or 0.5% of total output. 

Probability Medium 

Reversibility NA 

Irreplaceable loss of resources NA 
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Duration As long as the wind farm is in operation (average design life of wind 
farms of around 25 years) 

Cumulative effect Development impacts 

Intensity/magnitude High 

Significance Rating High 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Province 3 National 4 

Probability Possible 2 Possible 2 

Reversibility Not required 0 Not required 0 

Irreplaceable loss None 0 None 0 

Duration Long term 3 Long term 3 

Cumulative effect Negligible 1 Medium 3 

Intensity / magnitude High 3 Very high 4 

Significance rating Low Positive 27 Medium Positive 48 

Mitigation measures  Using the most effective community structures for the trust fund, 
inclusion of existing structures, transparent rules in allocating funds, 
prioritisation according to community needs and building on existing 
regional synergies 

 

AGRICULTURAL OUTPUT 

Environmental Parameter Agricultural output  

Issue/Impact/Environmental 
Effect/Nature 

Displacing existing agricultural production  

Extent Maximum loss of R188 000 in output and 2 jobs per annum due to 
the wind farm and R17 000 lost in output and no jobs lost due to the 
solar plant.  

Probability Low 

Reversibility High 

Irreplaceable loss of resources Low 

Duration As long as the wind farm is in operation (average design life of wind 
farms of around 25 years) 



MAINSTREAM RENEWABLE POWER                                                                                    prepared by: MasterQ Research          
MRP Wind Farms: Loeriesfontein Site – Socio-Economic Impact Assessment  
Revision No.5 
May 2012 

Page 92 of 112 
 

Cumulative effect Low 

Intensity/magnitude Low 

Significance Rating Low 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Site 1 Site 1 

Probability Possible 2 Possible 2 

Reversibility Barely reversible 3 Barely reversible 3 

Irreplaceable loss None 1 None 1 

Duration Long term 3 Long term 3 

Cumulative effect Negligible 1 Negligible 1 

Intensity / magnitude Low 1 Low 1 

Significance rating Low negative -11 Low negative -11 

Mitigation measures  None 

 

TOURISM 

Environmental Parameter Local tourism to the area 

Issue/Impact/Environmental 
Effect/Nature 

Diverting/Attracting tourism from or to area 

Extent None (the effect could be positive instead of negative) 

Probability Low 

Reversibility High 

Irreplaceable loss of resources Low 

Duration As long as the wind farm is in operation (average design life of wind 
farms of around 25 years) 

Cumulative effect Low 

Intensity/magnitude Low 

Significance Rating Low 
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 PRE-MITIGATION POST-MITIGATION 

Extent Site 1 Site 1 

Probability Unlikely 1 Unlikely 1 

Reversibility Partly reversible 2 Partly reversible 2 

Irreplaceable loss No loss 1 No loss 1 

Duration Long term 3 Long term 3 

Cumulative effect Negligible 1 Negligible 1 

Intensity / magnitude Low 1 Low 1 

Significance rating Negative Low -10 Negative Low -10 

Mitigation measures  None  

 

PROPERTY PRICES 

Environmental Parameter Property prices 

Issue/Impact/Environmental 
Effect/Nature 

Change in property prices adjacent to the new development (positive 
or negative) 

Extent Unknown.  

Probability Low 

Reversibility High 

Irreplaceable loss of resources Low 

Duration As long as the wind farm is in operation (average design life of wind 
farms of around 25) 

Cumulative effect Low 

Intensity/magnitude Low 

Significance Rating Low 

 

 PRE-MITIGATION POST-MITIGATION 

Extent Site 1 Site 1 

Probability Unlikely 1 Unlikely 1 

Reversibility Partly reversible 2 Partly reversible 2 
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Irreplaceable loss No loss 1 No loss 1 

Duration Long term 3 Long term 3 

Cumulative effect Negligible 1 Negligible 1 

Intensity / magnitude Low 1 Low 1 

Significance rating Low Negative -10 Low Negative -10 

Mitigation measures  None  

 

SENSE OF PLACE 

Environmental Parameter Much of what is valuable in a culture is embedded in place, which 
cannot be measured in monetary terms. 

Issue/Impact/Environmental 
Effect/Nature 

The presence of wind farm and associated infrastructure such as the 
substation and the transmission power lines would change the 
landscape of the area from open spaces to ‘spoilt’ which could affect 
the way in which people related to the land and the sense of 
connectedness they have with the area, in short, their sense of 
place.  

Extent The impact on sense of place should be considered in the context of 
the study area as a whole, as the impact on sense of place per farm 
portion will depend on a number of variables, such as the visual 
impact, the biodiversity impact, the placement of turbines in relation 
to dwellings, the activities on the land, the attachment of the 
landowner to the land, etc. 

Probability Most of the study area is currently ‘unspoiled’ with vast open spaces; 
the negative impact on sense of place is highly probable. 

Reversibility The impact on sense of place can be reversed after 
decommissioning, provided that rehabilitation is done to a 
satisfactory level.  

Irreplaceable loss of resources It is not foreseen that an impact on sense of place would lead to any 
loss of resources.  

Duration The impact will be experienced during the lifetime of the project, but 
it can be expected that the wind farm will eventually become part of 
the landscape and absorbed as part of the cultural landscape. 

Cumulative effect The presence of such infrastructure can also set an unintended 
precedent for further land use change in future, which could further 
alter people’s sense of place. 

Intensity/magnitude The impact on sense of place will be different for different people 
and will also depend on the way the land is utilised. 

Significance Rating Negative Low  

 PRE-MITIGATION POST-MITIGATION 
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Extent Local 2 Site 1 

Probability Possible 2 Unlikely 1 

Reversibility Barely reversible 3 Partly reversible 2 

Irreplaceable loss Marginal 2 Marginal 2 

Duration Long term 3 Long term 3 

Cumulative effect Low 2 Negligible 1 

Intensity / magnitude Medium 2 Medium 2 

Significance rating Negative Low -24 Negative Low -20 

Mitigation measures  Implement mitigation measures detailed in the Visual Impact 
Assessment  

 The impact on livelihoods should be monitored and evaluated before 
and after the construction of the wind farm. 

 

5.5 Confidence in Impact Assessment 

 

Most of the impacts identified and assessed in this report have been rated as either possible (between 

a 25% to 50% chance of occurrence) or as probable (between a 50% and 75% chance of occurrence). 

Very few impacts within the social realm can be regarded as definite (greater than 75% of occurrence) 

as this would discount people’s ability to adapt to new environments or new infrastructure within their 

environment. Most people are able to adapt and continue with their lives even if it is in a modified way. 

The assessment was therefore based on the specialist’s past experience with similar installations 

where certain social impacts occurred due to project interventions. Most social impacts are based on a 

‘worst case scenario’ as it is deemed more important to overestimate an impact rather than 

underestimate. Public consultation would not necessarily increase the confidence in the social impact 

assessment, as individuals can never represent the views of an entire community, and to consult with 

and consider the views of every individual in a community would be near impossible.  

 

5.6 Cumulative Impacts 

 

5.6.1 Construction Phase 
 

 The perception or expectation (even it if is unrealistic on the part of locals) that the project will offer 

employment often results in locals informing family and friends from elsewhere that there are jobs 

available in the area, which in turn then leads to the in-migration of jobseekers. This can make it 

difficult to distinguish between a permanent resident and an opportunistic jobseeker, which in turn 

can complicate a fair job allocation system should unskilled labour be required – even more so 

where there is very little demand, but an oversupply of labour. 

 

 If a simultaneous in-migration of unemployed jobseekers occurs, this can intensify the temporary 

increase in need for housing. Some of the jobseekers might find shelter with friends or family while 
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others are left destitute. This can then lead to the creation and/or expansion of informal 

settlements, which in turn can place additional strain on already limited resources (municipal 

services, available land, job opportunities, etc.). The expansion of informal settlement puts the 

local municipality under pressure as it increases the housing backlog with more and more people 

requiring formal housing and municipal services on par with RDP standards. 

 

 If a HIV/AIDS prevention plan is implemented effectively within the local communities on a level 

that they understand, and if the necessary resources are easily available and accessible to the 

community (e.g. condoms, information posters, VCT centres, support groups) for the duration of 

the construction phase, this would leave an informed and empowered community behind who 

would be able to continue to prevent HIV infections by informing and empowering others. 

 
5.6.2 Operations and Maintenance Phase 
 

 The presence of the wind farm, PV plant and associated infrastructure (substation and 

transmission line) can set an unintended precedent for further land use change. For example: If 

additional transmission lines are required in future it is oftentimes preferred to place such lines 

next to existing lines as the area is already regarded as disturbed.    

 

 The cumulative impact of corporate social investments through MRP’s proposed trust can be high. 

Economic empowerment (through funds and land), improved healthcare, business growth, skills 

development, and higher education are massive for the local people. These would increase 

earning potentials, improve livelihoods, increase life-spans, benefit quality of life variables, hasten 

local people out of poverty (where applicable), and assist future generations and relatives of those 

who benefit directly. 

 

5.7 Reversibility of Impacts 

 

Most of the impacts that occur during the construction phase will be completely reversible as these 

impacts are for the most part only temporary in nature. Some impacts might require minor mitigation 

measures whereas others would require more intensive mitigation measures. In all instances the 

project proponent or its appointed contractors should be committed to and held accountable for the 

implementation of mitigation measures, failing which it can be expected that social impacts would 

intensify and eventually lead to conflict between landowners and/or local communities and MRP over 

the long run.  

 

Although most of the impact during the operations and maintenance phase are also reversible, the 

impacts would occur over the lifetime of the project and it is therefore likely that such impacts would 

only be reversed when the wind farm is decommissioned.  
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6. MITIGATION MEASURES  

 

This section outlines the social mitigation measures for managing the anticipated social impacts as 

outlined in this report. The social mitigation measures are applicable to the construction, and 

operations and maintenance phases.  

 

6.1 Construction Phase 

 

Construction activities have the potential to largely impact on the social environment. Thus social 

mitigation measures ensure that construction activities are managed in such a manner that the 

positive impacts may be enhanced and the negative impacts are minimised as far as possible. 

 

6.1.1 Employment and Output Creation 
 

 Ensure that the unskilled local jobs created are linked to a skills development programme for 

permanent employment 

 
6.1.2 Social Mobilisation 
 

 Problem areas that are brought under the attention of the contractor should be rectified 

immediately. If the contractor is unable to so, this should be communicated to the landowner along 

with a plan on how and when the problem will be addressed. The landowner should be given 

regular feedback on the matter.  

 All mitigation measures contained in the EMP should be implemented and monitored by an ECO. 

Remedial action should be taken where the contractor fails to comply with the EMP.  

 
6.1.3 Health and Safety 
 

 MRP or its contractor should appoint a service provider or local NGO to develop, implement and 

manage an HIV/AIDS prevention programme. The service provider or NGO should specialise in 

the field of HIV/AIDS. 

 The HIV/AIDS prevention programme should extend to the local community and should pay 

special attention to vulnerable groups such as women and youth. 

 

6.2 Operations and Maintenance Phase 

 
6.2.1 Employment and Output Creation 
 

 Linking new and existing local businesses to the supply chain of the wind farm. 

 
6.2.2 Corporate Social Investment 
 

 Using the most effective community structures for the trust fund, inclusion of existing structures, 

transparent rules in allocating funds, prioritisation according to community needs and building on 

existing regional synergies 

 
6.2.3 Sense of Place 
 

 Implement mitigation measures detailed in the Visual Impact Assessment  
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 The impact on livelihoods should be monitored and evaluated before and after the construction of 

the wind farm. 
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7. CONCLUSIONS AND RECOMMENDATIONS 

 

7.1 Summary of Impacts 

 
7.1.1 Construction Phase Impacts 
 
A summary of the construction impacts are as per table 7.1 below.  
 

Change Process Issue Pre-
Mitigation 

Post-
Mitigation 

Economic Employment and output creation +18 +30 

Socio-Cultural Social mobilisation -20 -7 

Health and safety -60 -28 

Average Overall construction impacts -20 -1.6 

 

Apart from the possibility of temporary employment, overall (i.e. based on the average significant 

ratings of impacts as reflected in table 7.1 above) the construction phase is characterised by negative 

low social impacts.  

 

In certain instances the implementation of mitigation measures can bring about positive changes. One 

such case would be the implementation of an effective HIV/AIDS prevention programme that extends 

to the local communities where construction workers will spend their free time, as this can also serve 

to inform and empower local people to make better and more informed decisions regarding their future 

(sexual) behaviour. Where MRP has the opportunity to bring about positive change to local 

communities they should pursue such opportunities where possible.  

 

The in-migration of a construction team consisting of approximately 320 people in the case of the wind 

farm will create a housing need in Loeriesfontein as the nearest town. The more people are sourced 

from the local community, the less the demand for additional housing, as local community members 

are already resident in the area. Loeriesfontein has a small hospitality industry, consisting of one B&B 

and one hotel. It would therefore appear that accommodation options are fairly restricted in the area, 

given the fact that MRP have opted to not make use of a residential construction camp.  

 

The housing problem would be amplified in the case of the PV plant when 872 people would require 

housing. Cognisance should therefore be taken in both instances that the hospitality industry in 

Loeriesfontein might not be able to cater for the needs of the construction team and that alternative 

arrangements might have to be made in terms of accommodation.  

 

The majority of impacts that would occur during the construction phase would affect people’s sense of 

wellbeing and security within their social environment. A number of changes to the socio-economic 

environment would lead to economic impacts, but for the most part these impacts would be restricted 

to individuals or individual households and would not extend to the community at large.  
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7.1.2 Operations & Maintenance Phase 
 
A summary of the operations and maintenance impacts are as per table 7.2 below.  
 

Change Process Issue Pre-
Mitigation 

Post-
Mitigation 

Economic Employment and output creation +20 +36 

Tax income +14 +14 

Corporate Social Investment +27 +48 

Agricultural output -11 -11 

Tourism -10 -10 

Property prices -10 -10 

Socio-cultural Sense of place -24 -20 

Average Overall operations and maintenance impacts +0.9 +6.7 

 

The presence of the wind farm during the operation and maintenance phase overall will have a low 

positive impact, although certain elements will yield medium positive impacts whereas other elements 

are expected to have a more negative connotation. Most positive impacts are of an economic nature, 

most significantly MRP’s corporate social investment in the area, which in turn could lead to an array 

of other positive social upliftment projects (outside the scope of this study). Negative impacts are 

expected to be on the low side and would in all probability be over-shadowed by the more positive 

contributions that MRP will make to the area through their CSI.  

 

7.2 Recommendations 

 

Even though all of the identified social impacts can be mitigated or enhanced successfully, this can 

only be done if MRP, or its appointed contractor(s), commit to the responsibility of ensuring that the 

level of disturbance brought about to the social environment by the more negative aspects of the 

project, is minimised as far as possible.  

 

It is therefore recommended that: 
 

 Social issues identified during the EIA phase are addressed.  This could be done by engaging 

social specialists where necessary or by ensuring that ECOs used during construction have the 

necessary knowledge and skills to identify social problems and address these when necessary. 

Guidelines on managing possible social changes and impacts could be developed for this 

purpose. 

 Alternative accommodation options are considered for the construction phase as it would appear 

that the hospitality industry in Loeriesfontein would not be able to cater for the quantity of people.  
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 Neighbouring landowners are informed beforehand of any construction activity that is going to take 

place in close proximity to their property.  Prepare them on the number of people that will be on 

site and on the activities they will engage in.  

 Employees are aware of their responsibility in terms of MRP’s relationship with landowners and 

communities surrounding the site.  Implement an awareness drive to relevant parts of the 

construction team to focus on respect, adequate communication and the ‘good neighbour 

principle.’ 

 All mitigation measures in the SIA are incorporated in the EMP to ensure that MRP and the 

contractor adhere to these. 
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11 April 2013 

SiVEST Environmental Division  

P.O. Box 2921 

Rivonia 

2128 

 

Attention: SHAUN TAYLOR 

Per e-mail: shaunt@sivest.co.za  

 

Dear Shaun 

 

Re: ADDENDUM TO THE SOCIO-ECONOMIC IMPACT ASSESSMENT FOR THE PROPOSED 

ESTABLISHMENT OF A 280MW WIND FARM IN LOERIESFONTEIN, NORTHERN CAPE 

 

Your e-mail dated 22 March 2013 refers.  

 

We have reviewed the proposed new locations of the wind farm infrastructure as it relates to the 

amendment of Environmental Authorisation (DEA/EIA/0001086/2012 and DEA Reference 

12/12/20/2321/3) dated 29 October 2012 and wish to confirm that we do not foresee any additional 

social or economic impacts other than those described and assessed in our original report dated 20 

January 2012. As such we also do not have any preference between the new locations proposed.  

 

If you require any additional information, please do not hesitate to contact us.  

 

Kind regards, 

 

 

Nonka Byker       An Kritzinger 

Social Specialist (previously from MasterQ Research) Economic Specialist 
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Glossary of terms: 

 

Construction Phase: The activities pertaining to the preparation for and the physical 

construction of the proposed development.  

 

Contractor: Persons/organisations contracted by Mainstream to carry out parts of the work for 

the proposed development. 

 

Decommissioning: Means to take out of active service permanently or dismantle partly or 

wholly, or closure of a facility to the extent that it can not be readily recommissioned. 

 

Engineer (E)/ Project Manager (PM): Person/ organisation appointed by Mainstream to oversee 

the work of all consultants, sub-developers, contractors, residents and visitors. 

 

Environmental Control Officer (ECO): Person/organisation appointed by Mainstream who will 

provide direction to the Project Manager concerning the activities within the Construction Zone, 

and who will be responsible for conducting the environmental audit of the project during the 

construction phase of the project according to the provisions of the Environmental Management 

Programme.  

 

Environmental Management Programme (EMPr): The EMPr is a detailed plan for the 

implementation of the mitigation measures to minimise negative environmental impacts during the 

life-cycle of a project.  The EMP contributes to the preparation of the contract documentation by 

developing clauses to which the contractor must adhere for the protection of the environment.  

The EMPR specifies how the construction of the project is to be carried out and includes the 

actions required for the Post-Construction Phase to ensure that all the environmental impacts are 

managed for the duration of the project’s life-cycle. 

 

Operational Phase (Post Construction): The period following the Construction Phase, during 

which the proposed development will be operational. 

 

Pre-Construction Phase: The period prior to commencement of the Construction Phase, during 

which various activities associated with the preparation for the Construction Phase will be 

undertaken. 

 

Rehabilitation: Rehabilitation is defined as the return of a disturbed area to a state which 

approximates the state (where possible) which it was in before disruption. Rehabilitation for the 

purposes of this specification is aimed at post-reinstatement re-vegetation of a disturbed area and 

the insurance of a stable land surface. Re-vegetation should aim to accelerate the natural 

succession processes so that the plant community develops in the desired way, i.e. promote 

rapid vegetation establishment. 

 



 

Site Manager: The person, representing the Contractor, responsible for all the Contractor’s 

activities on the site including supervision of the construction staff and activities associated with 

the Construction Phase. The Site Manager will liaise with the Project Manager in order to ensure 

that the project is conducted in accordance with the Environmental Management Programme 

 

 

Abbreviations: 

 

C  Contractor 

CPV  Concentrating Photovoltaic 

EA  Environmental Authorisation 

EAP  Environmental Assessment Practitioner 

ECO  Environmental Control Officer 

ELO  Environmental Liaison Officer 

EIA  Environmental Impact Assessment 

EMPr  Environmental Management Programme 

EP  Equator Principles 

EPCM  Engineering Procurement and Contracts Management 

ESS  Environmental Scoping Study 

IFC  International Finance Corporation (World Bank Group) 

I & APs  Interested and Affected Parties 

MC  Main Contractor 

OECD  Organisation for Economic Co-operation and Development 

SM  Site Manager 

PM  Project Manager 

MSDS  Material Safety Data Sheets 

MRP  Mainstream Renewable Power 
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FINAL DRAFT ENVIRONMENTAL MANAGEMENT 
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South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd (hereafter referred to as 

Mainstream) has appointed SiVEST to undertake the EIA process and Environmental 

Management Programme (EMPr) for the proposed construction of a 140 MW wind farm on 

Portion 1 and 2 of the Farm Aan De Karree Door Pan No. 213 near Loeriesfontein in the Northern 

Cape Province of South Africa. The objective of the project is to develop a wind farm in order to 

generate electricity to feed into the national grid. The project is also in line with the government’s 

commitment to provide renewable energy as an alternative energy source to those currently 

utilized. 

 

This EMPR has been compiled in line with the recommendations in the above-mentioned EIA, as 

well as from issues identified by SiVEST Environmental Division. More details will be provided by 

the contractors and engineers once the detailed design has been completed. 
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1.1 Site Locality and Description 

 

1.1.1 Regional Locality 

 

Loeriesfontein is a small town in the Northern Cape of South Africa. It falls within the Hantam 

Local Municipality, which is within the greater Namakwa District Municipality, Northern Cape 

province. The town of Loeriesfontein is within a basin surrounded by mountains, and it is 

accessed from the N7 highway (north out of Cape Town), turning off on the R27 at Van 

Rhynsdorp to Nieuwoudtville, then following the R357 to Loeriesfontein (a further 65km north). 

 

The proposed site is located on Portion 1 and 2 of the Farm Aan De Karree Doorn Pan No. 213 

approximately 49km north of Loeriesfontein. The site near Loeriesfontein falls within the 

boundaries of the Hantam Local Municipality.  

 

 

Figure 1: Loeriesfontein 2 Regional Study Area. 
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1.1.2 Study Site Description 

 

The sites that are proposed for the wind farm near Loeriesfontein are located on the following 

farms (Figure 2): 

 

 Portion 1 of the Farm No. 213, Calvinia Road, Northern Cape 

 Portion 2 of the Farm No. 213, Calvinia Road, Northern Cape 

 

 

Figure 2: Loeriesfontein Site Locality Map 

 

The study area is considered to be fairly natural karoo shrubland with low intensity sheep grazing 

on the site. The study area is classified as natural / vacant and is used as general grazing land for 

sheep and wildlife. As such the human footprint in most of the area is considered to be relatively 

low. Vast grazing land is interspersed with seasonal pans and non-perennial streams. The non-

perennial streams are located to the southwest of the site. 

 

The southern end of the study area contains an existing substation which will be the link between 

the proposed development and the national electricity grid. Stocking rate for the area is 

approximately at a low stocking rate of around 1 SSM (small stock unit) per 6 hectares. 

 

The site is traversed by a railway line and a district road (Granaatboskolk Road). 
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It is characterised by flat and gently sloping topography. The flat topography makes this area 

ideal for the proposed development. The drainage systems situated in the southwest of the site 

are not anticipated to be impacted upon 

 

 

1.1.3 Climate 

 

The study area has an arid Mediterranean type climate with winter rainfall regime i.e. most of the 

rainfall is confined to early autumn and winter. Mean Annual Precipitation (MAP) is approximately 

179 mm per year and without some form of supplementary irrigation natural rainfall is insufficient 

to produce sustainable harvests (Table 1 and Figure 3). This is reflected in the lack of dry land 

crop production within the study area. Average daily temperatures range from 30ºC in summer to 

17 ºC in winter. Average night time temperatures drop to around 2.4 ºC during winter (Table 2). 

 

Table 1: Mean monthly rainfall for Loeriesfontein (Source: South Africa’s Rain Atlas) 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

Rainfall 

(mm) 
8.7 11.3 17 20.8 23.3 21.1 18.3 14.3 11.1 9 7 7 14.1 

 

 

Figure 3: Mean Monthly Rainfall Graph for Loeriesfontein 

 

Table 2: Mean monthly and annual temperature for Loeriesfontein (Source: 

http://www.saexplorer.co.za) 

http://www.saexplorer.co.za/
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 Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Avg 

Midday 

Temp 

(°C) 

21 32 29 25 21 17 17 19 22 25 28 30 24 

Night 

Temp 

(°C) 

31 14 13 9 6 4 2 3 5 8 10 12 8 

1.2 Overview of the proposed project 

 

At this stage, it is estimated that the wind farm proposed project will encompass the installation of 

a number of wind turbine generators their associated components in order to generate electricity 

that is to be fed into the existing Eskom distribution and / or transmission lines that cross or are 

located near the proposed sites. The total power generation capacity limit and the number of wind 

turbines to be accommodated will ultimately depend on the size of the developable area which 

will be determined by the EIA. The project (including the associated power line) is proposed on 

the following farm portions: 

 

 Remainder of the Farm  No. 226, Calvinia Road, Northern Cape (Remainder of the Farm 

Sous No. 226) 

 Portion 1 of the Farm No. 213, Calvinia Road, Northern Cape (Portion 1 of the Farm Aan 

de Karree Doorn Pan No. 213) 

 Portion 2 of the Farm No. 213, Calvinia Road, Northern Cape (Portion 2 of the Farm Aan 

de Karree Doorn Pan No. 213) 

 

A total of up to 107 wind turbines may be required. The project will involve the construction of a 

140MW Wind Energy Facility and its associated infrastructure on the above mentioned farms 

portions. The project will comprise of the following component: 

 

 140MW connecting a 66kV to 132kV power line to Eskom’s 400kV Helios Substation. 

 

The key components of the project follow in the sub-sections below. 

 

1.2.1 Turbines 

 

The size and ultimate number of the wind turbines will depend amongst others on the 

developable area wind resource and available technology when the wind farm is constructed, and 

the total generation capacity that can be produced as a result. The wind turbines will therefore 

have a hub height of between 80 to 120m and a rotor diameter of 87 to 120m (Figure 4). The 

blade rotation direction will depend on wind measurement information received later in the 
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process. The rotation will range from 6 to 20 rpm. The foundation of each wind turbine will be 

approximately 20m x 20m. The footprint for each wind turbine will therefore be approximately 

400m². A hard standing area of approximately 2 400m
2
 for crane usage will accompany each 

wind turbine. Hence, the total footprint for each wind turbine and the associated hard standing 

area will be 2 800m². The foundation will be up to 2.5m deep. As already mentioned, it is 

anticipated at this stage that 95 wind turbines will be constructed. The total area for all the wind 

turbines for the Loeriesfontein 2 study site will therefore be approximately 29.98 hectares 

(including the hard standing areas). The electrical generation capacity for each turbine will range 

from 1 – 3MW depending on the final wind turbine selected for the proposed development.  

 

 

Figure 4: Typical Components of a wind turbine. 
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1.2.2 Electrical Connections 

 

The wind turbines will be connected to each other and to the substation using buried (up to a 1m 

depth) medium voltage cables (Figure 5) except where a technical assessment of the proposed 

design suggests that overhead lines are appropriate such as over rivers and gullies. Where 

overhead power lines are to be constructed, monopole tower structures will be used. The 

dimensions of the monopole structures will depend on grid safety requirements and the grid 

operator. No servitudes will be associated with the wind farm infrastructure although servitudes 

for Eskom infrastructure may be required on site.  A 66kV to 132kV power line will be connected 

from the wind farm substation to the Eskom 400kV Helios Substation. 

 

 

Figure 5: Conceptual wind farm electricity generation process showing electrical connections 

 

1.2.3 Substations 

 

A new substation (approx. 90 x 120m) and associated transformers will be developed which will 

supply the generated electricity to the Eskom grid. The transformers’ operating voltage may range 

from 22 to 132kV. The footprint of the substation site will be approximately 10 800m². The 

Substation will be built preferably close to existing transmission line(s). The connection from the 

substation to the Eskom grid line will be an overhead line and pole. This will be dependent on the 
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location of the substation relative to the existing line(s). Eskom grid line and access servitudes 

will be required, the sizes of which depend on the voltage connection.  

 

1.2.4 Roads 

 

The access roads are proposed to be 6-10m wide.  The roads will be gravel roads from the site 

on to the public road. An internal road network to the turbines and other infrastructure will include; 

 Turning circles for large trucks. 

 Passing points and culverts over gullies and rivers if required 

 Existing roads will be upgraded. 

 

1.2.5 Temporary construction area 

 

A maximum 10 000m
2
 temporary lay down area will be constructed for the proposed 

development. Components that will comprise the temporary lay down area include an access 

route and a contractor’s site office area of up to 5 000m². 

 

1.2.6 Other infrastructure 

 

Other infrastructure includes the following: 

 Administration and warehouse buildings: A single storey building with a maximum area of 

up to 5 000 m² with a warehouse/workshop space and access, office, telecoms space, 

security and ablution facilities are to be developed. The buildings will most likely be 

situated preferably close to the substation.  Security will be required. 

 Borrow pits (if required). 

 Fencing (if required). 

 Panel Maintenance - The panels will require cleaning and dust will accumulate on them 

affecting their productivity. Cleaning will take place once every quarter (providing job 

creation). Municipal water will be utilised for this exercise. 

 

1.3 Site Layout 

 

It was determined during the assessment that the proposed facility will result in limited potential 

negative impacts and certain positive impacts. Alternative 1 of the wind farm infrastructure 

location and alternative 1 of the power line route were selected as the preferred option. 

The preferred proposed layout is illustrated in Figure 6 below. 
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Figure 6: Preferred Site Layout  

 

1.4 Project Responsibilities 

 

Several professionals will form part of the construction team. The most important from an 

environmental perspective are the Project Manager (PM), the Environmental Control Officer 

(ECO) and the main contractor (MC). 

 

The PM is responsible for the implementation of the EMPr on the site during the pre-construction 

and construction phases of the project. 

 

The ECO is responsible for monitoring the implementation of the EMPr during the design, pre-

construction and construction phases of the project. 

 

The MC is responsible for abiding by the mitigation measures of the EMPr which are 

implemented by the Project Manager during the construction phase.  

 

The MC is also responsible for the implementation of the EMPr during the operational and 

decommissioning phases of the project.  
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1.4.1 Project Manager  

 

The PM is responsible for overall management of the project as well as the implementation of the 

EMPr. The following tasks will fall within his / her responsibilities: 

 

 Be aware of the findings and conclusions of the Environmental Impact Assessment and 

the conditions stated within the environmental authorisation. 

 Be familiar with the recommendations and mitigation measures of this EMPr, and 

implement these measures. 

 Monitor site activities on a daily basis for compliance. 

 Conduct internal audits of the construction site against the EMPr. 

 Confine the construction site to the demarcated area. 

 Rectify transgressions through the implementation of corrective action. 

 

1.4.2 Environmental Control Officer 

 

The ECO is responsible for the implementation of the EMPr during the construction phase and 

liaison between the Contractor and the Landowners. The ECO will liaise and report to the 

Contractor, landowners and authorities. The following tasks will fall within his / her 

responsibilities: 

 

 Be aware of the findings and conclusions of the Environmental Impact Assessment and 

the conditions stated within the environmental authorisation. 

 Be familiar with the recommendations and mitigation measures of this EMPr. 

 Conduct monthly audits of the construction site according to the EMPr and EA. 

 Educate the construction team about the management measures of the EMPr and EA. 

 Regular liaison with the construction team and the project leader. 

 Recommend corrective action for any environmental non-compliance incidents on the 

construction site. 

 Compile a regular report highlighting any non-compliance issues. Good compliance with 

the EMPr will also be noted.  

 All negotiations for any reason shall be between the ECO, the affected parties, and the 

Contractor. No verbal agreements shall be made. All agreements shall be recorded in 

writing and all parties shall co-sign the documentation.  

 The affected parties shall always be kept informed about any changes to the construction 

programme should they be involved. If the ECO is not on site the Contractor should keep 

the affected parties informed. The contact numbers of the Contractor and the ECO shall 

be made available to the affected parties. This will ensure open channels of 

communication and prompt response to queries and claims. 
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1.4.3 Main Contractor  

 

The MC is responsible for the implementation and compliance with recommendations and 

conditions set out in the EMPr. 

 

 Ensure compliance with the EMPr at all times during construction.  

 Maintain an environmental register which keeps a record of all incidents which occur on 

the site during construction. These incidents include: 

o Public involvement / complaints. 

o Health and safety incidents. 

o Hazardous materials stored on site.  

o Non-compliance incidents. 

 

The Contractor shall under no circumstances interfere with the property of landowners or nearby 

communities. 

 

1.4.4 The Environmental Liaison Officer  

 

The Environmental Liaison Officer (ELO) will be appointed by the contractor to monitor activities 

on site on a daily basis. The ELO will be the ECO’s representative on the site and will report back 

on all audit trips. The ELO must report any major incidents immediately to the ECO 

 

Table 3: Responsible Parties and Auditing Process 

TITLE PARTY ROLE DURING 

CONSTRUCTION 

 

ROLE DURING 

OPERATION 

Proponent Mainstream Renewable 

Power 

Assume ultimate 

responsibility 

Assume ultimate 

responsibility 

Project Management Engineering Procurement 

and Contracts Management  

(EPCM) contractor 

Project management Project management 
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Main Contractor/s There will be multiple 

contracts placed and 

managed by the EPCM 

contractor for the 

construction phase. These 

will cover civil earthworks 

and concrete, structural 

mechanical and electrical / 

instrumentation (CI). Then 

there could also be the 

construction camp 

management contract. 

Main Contractor will 

undertake day to day 

construction activities 

covering aspects such as 

civil earthworks and 

concrete, structural 

mechanical and electrical / 

instrumentation (CI). 

 

 

N/A 

Environmental 

Liaison Officer  

To be appointed by Main 

Contractors 

Day to day environmental 

responsibility, point of 

contact for ECO 

N/A 

Environmental 

Control Officer 

To be appointed by 

proponent 

Monthly audits Annual audits 

Determining 

Authority  

National Department of 

Environmental Affairs (DEA) 

Conduct site visits when 

necessary. 

Conduct site visits when 

necessary 

 

The following are the environmental management responsibilities of the various parties during 

construction and operational phases. Unless otherwise stated the EMPr will be adhered to as 

follows:  

 

 The ELO will be the responsible party for all compliance of this EMPr during the 

construction phase. 

 The monitoring party will be the ECO. 

 Method of record keeping will be monthly audits. 

 Audit Technique will be the review of records that will be kept on site by the ELO and/ or 

site inspections. 

 Mainstream will bear ultimate responsibility. 

 

Table 4: Environmental Management Responsibilities  

ITEM PROJECT COMPONENT AND 

ACTIVITY 

RESPONSIBLE PARTY MONITORING 

PARTY 

AUDIT 

TECHNIQUE 

1.1 PRE-CONSTRUCTION (SITE 

ESTABLISHMENT) 

   

1.1.1 Site preparation MAINSTREAM, 

MC,ELO,ECO 

MAINSTREAM, ECO SITE VISIT 

1.1.2 Consultation MC,  ELO,ECO SITE VISIT 
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ITEM PROJECT COMPONENT AND 

ACTIVITY 

RESPONSIBLE PARTY MONITORING 

PARTY 

AUDIT 

TECHNIQUE 

1.1.3 Cumulative impacts MC,  ELO,ECO SITE VISIT 

1.1.4 Social and Environmental 

Management Systems 

MC,  ELO,ECO SITE VISIT 

2.1 CONSTRUCTION ACTIVITIES    

2.1.1 Site Clearing 

 

MC,  ELO,ECO SITE VISIT 

2.1.2 Construction traffic and access 

 

MC, ELO ECO SITE VISIT 

2.1.3 Construction Camp 

 

MC,ELO,ECO ECO SITE VISIT 

2.1.4 Environmental Education and 

Training  

 

MC, MAINSTREAM MAINSTREAM SITE VISIT 

2.1.5 Soils and Geology 

 

MC, ELO ECO SITE VISIT 

2.1.6 Erosion Control 

 

ELO ECO SITE VISIT 

2.1.7 Water Use and Quality 

 

ELO ECO SITE VISIT 

2.1.8 Surface and Groundwater 

 

ELO ECO RECORDS 

REVIEW 

2.1.9 Waste Management 

 

ELO ECO SITE VISIT 

2.1.10 Flora 

 

ELO ECO, Ecologist (When 

necessary) 

SITE VISIT 

2.1.11 Fauna 

 

 

ELO ECO, Ecologist (When 

necessary) 

RECORDS 

REVIEW, SITE 

VISIT 

2.1.12 Air Quality 

 

ELO ECO RECORDS 

REVIEW 

2.1.13 Noise and Vibrations 

 

ELO ECO RECORDS 

REVIEW 

2.1.14 Energy use 

 

ELO ECO RECORDS 

REVIEW 

2.1.15 Climate Change 

 

ELO ECO RECORDS 

REVIEW 

2.1.16 Agricultural Potential 

 

ELO ECO RECORDS 

REVIEW 
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ITEM PROJECT COMPONENT AND 

ACTIVITY 

RESPONSIBLE PARTY MONITORING 

PARTY 

AUDIT 

TECHNIQUE 

2.1.17 Employment 

 

MAINSTREAM, MC ECO RECORDS 

REVIEW 

2.1.18 Occupational Health and Safety 

 

MC, ELO Safety Officer SITE VISIT 

2.1.19 Health and Safety 

 

MC, ELO Safety Officer SITE VISIT 

2.1.20 Security 

 

MC, ELO ECO SITE VISIT 

2.1.21 Social Environment 

 

MAINSTREAM, MC, 

ELO 

ECO RECORDS 

REVIEW, SITE 

VISIT 

2.1.22 Community Engagement 

 

ELO ECO SITE VISIT 

2.1.23 Visual Impact 

 

ELO, LA ECO SITE VISIT 

4.1 OPERATION ACTIVITIES    

4.1.1 Construction Site 

Decommissioning 

LA, MAINSTREAM, ECO RECORDS 

REVIEW 

4.1.2 Operation and Maintenance MAINSTREAM, ECO RECORDS 

REVIEW 

4.1.3 Surface and Groundwater  LA, MC ECO RECORDS 

REVIEW 

4.1.6 Pollution Control MAINSTREAM, MC ECO  

4.1.7 Biodiversity 

 

ELO   

4.1.8 Waste Management 

 

ELO   

4.1.9 Health and Safety 

 

ELO, MAINSTREAM   

4.1.10 Visual Impact 

 

ELO   

5.1 DECOMMISSIONING 

ACTIVITIES OF PROPOSED 

DEVELOPMENT 

   

5.1.1 Ongoing Stakeholder 

involvement 

 

MAINSTREAM, ELO MAINSTREAM, SITE VISIT 

5.1.2 Community health and safety MAINSTREAM, ELO MAINSTREAM,  
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ITEM PROJECT COMPONENT AND 

ACTIVITY 

RESPONSIBLE PARTY MONITORING 

PARTY 

AUDIT 

TECHNIQUE 

5.1.3 Waste management MAINSTREAM, ELO MAINSTREAM,  

5.1.4 Surface and groundwater MAINSTREAM, ELO MAINSTREAM,  

5.1.5 Biodiversity MAINSTREAM, ELO MAINSTREAM,  

5.1.6 Air quality MAINSTREAM, ELO MAINSTREAM,  

 

1.4.5 Environmental Audits 

 

Table 5 below provides an outline of the generic process involved in the auditing process. It 

briefly describes the activities of the process initially beginning with defining the objectives and 

scope of the auditing process as well as the responsibilities of the various parties. The procedure 

for the auditing process is explained through to the production of audit findings and the 

compliance (or non-compliance) of the audit findings.  

 

Table 5: Example of Procedure for Conducting Audits 

Objective To ensure that formal audits of the EMPr are 

scheduled and performed so as to verify 

compliance with the requirements of the EMPr. 

Scope This procedure describes the sequence of 

events required to perform a compliance audit 

and the verification of implemented corrective 

action. 

Responsibilities The ECO or a person authorised and appointed 

by him, is responsible for the maintenance of 

the Environmental Audit System 

 

The ECO is responsible for the scheduling and 

execution of the audit, as well as the verification 

of the implementation of corrective action. At 

his/her discretion, this authority may be 

delegated to responsible company personnel or 

to an independent Environmental Auditing 

Authority to perform the audit on his/her behalf. 

 

Auditors shall have no direct responsibility in 

the area/ system being audited. 

 

They will be trained in techniques for auditing 
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environmental systems. 

 

The head of department (HOD)/ supervisor for 

an area/system to be audited (or a responsible 

person nominated by him/ her) will assist the 

audit team in the execution of the audit. The 

HOD will also be responsible for timely 

corrective actions based on the findings of the 

audit. 

Planning the audit The ECO or his authorised delegate, shall plan 

the audit of a particular environmental area or 

system as follows: 

 He shall inform, in writing, the division 

to be audited of the intention to conduct 

an audit at least two weeks prior to the 

audit. This notification should include 

the audit objective, scope and duration 

and any assistance required from the 

division. 

 On completion of the audit, an audit 

findings sheet shall be prepared and 

submitted to company senior 

management as well as to the 

Department/ section, which was 

audited. 

 Corrective actions shall be 

implemented, within eight weeks after 

the audit, where possible. 

Audit External Schedule The external environmental audits will be 

scheduled annually. 

Audit Check List Auditing will be performed by collecting 

evidence for verification through interviews, 

relevant documentation and observation of 

activities and conditions. Instances of non-

conformity to EMPr criteria should be recorded. 

An environmental audit checklist can be used 

as a guide to address all relevant issues. 

Audit Compliance See below. 

Audit Findings and Reporting of non-

compliances 

The audit team shall review all evidence of their 

audit findings to decide on non-compliance. 

Audit findings of non-compliance must be 

documented and supported by evidence in the 
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Audit Findings Report. 

 

The non-compliance findings will be 

communicated to the Operations Manager and 

his representatives during an audit feedback 

meeting. 

 

The person responsible for corrective action, 

will sign the audit findings report sheet to 

indicate acceptance and commitment to the 

required corrective action 

 

The Independent auditor will: 

 

 Conduct audits  

 Submit audit reports to ECO and relevant authority 

 Engage specialist sub consultants when required. 

 

1.5 Layout of Environmental Management Programme 

 

1.5.1 Introduction 

 

This EMPr addresses both generic issues as well as specific issues. The generic and issues 

specific EMPr’s are each separated into different phases. Each phase has specific issues unique 

to that period of the development and operation of the wind farm as well as associated 

infrastructure. The impact is identified and given a brief description. The phases of the 

development are then identified as below: 

 

 Pre-construction (Site Establishment) 

 Construction (including associated rehabilitation of affected environment)  

 Operation Phase  

 Decommissioning  

 

This EMPr seeks to manage and keep to a minimum the negative impacts of a development and 

at the same time, enhance the positive and beneficial impacts. 

 

The EMPr specifies mitigation measures for the following environmental aspects: 
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1.5.2 Pre-construction (Site establishment)  

 

 Site preparation 

 Consultation 

 Site clearing 

 Social and Environmental Management Systems 

 

1.5.3 Construction  

 

 Construction Camp 

 Construction Traffic and Access 

 Environmental Education and Training 

 Soils and Geology 

 Erosion Control 

 Water Use and Quality 

 Surface and Groundwater 

 Waste Management 

 Flora 

 Fauna 

 Air Quality 

 Noise and Vibrations 

 Energy Use 

 Climate Change 

 Agricultural Potential 

 Employment 

 Occupational Health and Safety 

 Security 

 Social Environment 

 Community Engagement 

 Visual Impact 

 Cultural and Heritage Artefacts 

 Bats 

 Avi-fauna 

 Operation and Maintenance 
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1.5.4 Operation 

 

 Construction Site Decommissioning 

 Operation and Maintenance 

 Surface and Groundwater  

 Biodiversity 

 Waste Management 

 Health and Safety 

 Visual Impact 

 Bats 

 Avi-fauna 

 Social 

 Noise 

 

1.5.5 Decommissioning Phase 

 

 Ongoing Stakeholder involvement 

 Community health and safety 

 Waste Management 

 Surface and Groundwater 

 Biodiversity 

 Air Pollution 

 

1.6 Objectives of an EMPr 

 

The objectives of this EMPr are to: 

 

 Identify a range of mitigation measures which could reduce and mitigate the potential 

impacts to minimal or insignificant levels 

 To identify measures that could optimize beneficial impacts 

 To create management structures that address the concerns and complaints of I&APs 

with regards to the development 

 To establish a method of monitoring and auditing environmental management practices 

during all phases of development 

 Ensure that the construction and operational phases of the project continues within the 

principles of Integrated Environmental Management and Environmental Management 

System (EMS) ISO 14001 Principles 

 Detail specific actions deemed necessary to assist in mitigating the environmental impact 

of the project. 



MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Environmental Management Programme 

Revision No. 1 

19 April 2013      Page 20  

 Ensure that the safety recommendations are complied with. 

 Propose mechanisms for monitoring compliance with the EMPR and reporting thereon. 

 Specify time periods within which the measures contemplated in the Environmental 

Management Programme are implemented, where appropriate. 

 

The EMPr Seeks to highlight the following: 

 

 Avoiding impacts by not performing certain actions 

 Minimising impacts by limiting aspects of an action 

 Rectifying impacts through rehabilitation, restoration, etc of the affected environment 

 Compensating for impacts by providing substitute resources or environments 

 Minimising impacts by optimising processes, structural elements and other design 

features 

 Provide ongoing monitoring and management of environmental impacts of a development 

and documenting of any digressions /good performances 

 The EMPr is a legally binding document that all parties involved in the project must be 

made aware of.  

 

1.6.1 Environmental monitoring 

 

A monitoring programme will be implemented for the duration of the lifecycle of proposed 

development. This programme will include: 

 

 Monthly audits according to the EMPr conditions will be conducted by the Environmental 

Control Officer. These audits can be conducted randomly and do not require prior 

arrangement with the project manager. 

 Compilation of an audit report with a rating of the compliance with the EMPr. This report 

will be submitted to the relevant authorities. 

 An annual audit will also be undertaken by an external specialist. 

 

The ECO shall keep a photographic record of any damage to areas outside the demarcated site 

area. The date, time of damage, type of damage and reason for the damage shall be recorded in 

full to ensure the responsible party is held liable. All claims for compensation emanating from 

damage should be directed to the ECO for appraisal. A register shall be kept of all complaints 

from the landowner or community (Appendix A). All complaints / claims shall be handled 

immediately to ensure timeous rectification / payment by the responsible party. 

 

A copy of the EMPr must be kept on site during the life of the wind farm. The EMPR will be made 

binding on all contractors operating on the site and must be included within the Contractual 

Clauses. Those responsible for environmental damage must pay the repair costs both to the 
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environment and human health and the preventative measures to reduce or prevent further 

pollution and/or environmental damage (the polluter pays principle). 

 

1.7 Compliance with the EMPr 

 

The Contractor/s is/are deemed not to have complied with the EMPr if: 

 

 Within the boundaries of the site, site extensions and access roads there is evidence of 

contravention of clauses; 

 If environmental damage ensues due to negligence; 

 The contractor fails to comply with corrective or other instructions issued by the ECO or 

Authorities within a specified time,  

 The Contractor fails to respond adequately to complaints from the public. 

 

Mainstream is deemed not to have complied with the EMPr if: 

 

 Within the boundaries of the site there is evidence of contravention of clauses; 

 If environmental damage ensues due to negligence; 

 They fail to respond adequately to complaints from the public. 

 

1.7.1 Penalties for non-compliance 

 

Application of a penalty clause to the contractor will apply for incidents of non-compliance.  The 

penalty imposed will be per incident and will be deducted from the contractor’s monthly payment 

certificate. Unless stated otherwise in the project specification, the penalties imposed per incident 

or violation will be pre-determined and agreed upon between the Contractor and the ECO. These 

will vary in amount based upon the severity and/or regularity of the incidence occurring.  

 

The ECO in consultation and with the approval of the Senior Site Supervisor shall issue spot fines 

if the Contractor infringes specifications of the EMPr and EA. The Contractor shall be advised in 

writing of the nature of the infringement and the amount of the spot fine. The Contractor shall be 

liable for the fine and it is his responsibility to recover the fine from the relevant employee. The 

Contractor (through the Environmental Officer) shall also take the necessary steps (e.g. training) 

to prevent a recurrence of the infringement. The Contractor is also advised that the imposition of 

spot fines does not replace any legal proceedings from the authorities, landowners and/or 

members of the public that may institute against the Contractor. Spot fines for minor offences 

shall be between R500.00 and R5 000.00, depending upon the severity of the infringement. The 

decision on how much to impose will be made by the ECO and will be final. In addition to the spot 

fine, the Contractor shall be required to make good any damage caused as a result of the 
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infringement at his own expense. A preliminary list of infringements for which spot fines will be 

imposed is as follows: 

 

 Using areas outside the working areas without permission/accessing “no-go areas”; 

 Clearing and/or levelling area outside of the working areas; 

 Littering of the site and surrounds; 

 Burying waste on site and surrounds; 

 The undertaking of informal ablutions 

 Making fires on site; 

 Spillage onto the ground or water bodies of oil, diesel, or any other potential pollutants; 

 Picking/damaging plant material, especially that from the residual areas of natural bush 

on the site; 

 Damaging/killing wild or domestic animals/birds; 

 Discharging effluent and/or stormwater onto the ground or into surface water; 

 Repeated contravention of the specification or failure to comply with instruction 

 

In this context the ECO shall retain records of all fines issued. Monies for the spot fines will be 

deducted from the Contractors monthly certificate. It is recommended that these monies be 

collected and donated to a suitable charity or cause. 

 

The Senior Site Supervisor, on recommendation from the ECO, may also order the Contractor to 

suspend part or all the works if the Contractor repeatedly causes damage to the environment by 

not adhering to the EMPr (i.e. more than 3 cases of infringements). The suspension will be 

enforced until such time as the offending actions, procedure or equipment is corrected. No 

extension of time will be granted for such delays and all costs will be borne by the Contractor. 

 

1.7.2 Training and awareness 

 

 Training of construction workers 

The Construction Workers must receive basic training in environmental awareness, including the 

storage and handling of hazardous substances, minimisation of disturbance to sensitive areas, 

management of waste, and prevention of water pollution. They must be informed of how to 

recognise historical / archaeological artefacts that may be uncovered. They must also be 

appraised of the EMPr’s requirements. 

 

 Contractor performance 

The Contractor must ensure that the conditions of the Environmental Management Programme 

are adhered to. Should the Contractor require clarity on any aspect of the EMPr the Contractor 

must contact the Environmental Control Officer for advice. 
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1.8 Applicable Legislation, Development Strategies and Guidelines 

 

The following legislation applies:  

 

 Constitution of South Africa (Act No. 108 of 1996) 

 National Environmental Management Act (Act No 107 of 1998) – NEMA 

 Environment Conservation Act (Act No 73 of 1989) 

 National Heritage Resources Act (Act No 25 of 1999) 

 National Water Act (Act No 36 of 1998) 

 Northern Cape Nature Conservation Act, 2009 (Act No. 9 of 2009) 

 National Environmental Management: Biodiversity (Act No. 10 of 2004) 

 National Forests Act, 1998 (Act No. 84 of 1998) 

 Conservation of Agricultural Resources Act No. 43 of 1983) 

 Subdivision of Agricultural Land (Act No. 70 of 1970, as amended) 

 National Road Traffic (Act No. 93 of 1996, as amended) 

 Astronomy Geographic Advantage (Act No. 21 of 2007) 

 Occupational Health and Safety Act No. 85 of 1993 

 National Environmental Management: Air Quality Act, 2004 (Act No. 39 of 2004) 

 National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008) 

 Development Facilitation Act No. 67 of 1995 

 Northern Cape Planning and Development Act, 1998 (Act No. 7 of 1998) 

 

Several regulations will be applicable to the construction phase of the project. These guidelines 

are mentioned in the EMPr tables. Also of significance in this EMPr are: 

 

 World Bank IFC, EHS Guidelines and 

 Equator Principles 

 

1.8.1 The Equator Principles  

 

The Equator Principles (EPs) were developed by the financial services sector for the purpose of 

creating a level playing field in the application of environmental and social risk management in 

project financing
1
 and advisory services. 

 

The EPs aim to provide a common baseline and framework against which a financial institution 

can develop and implement its own internal social and environmental risk management system. 

 

                                                 
1
 Currently the Equator Principles are only applied to project financing as defined under Basel II  
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Under Principle 3, the Equator Principles establish the International Finance Corporations (IFC) 

Performance Standards (April 30, 2006) and associated General and Sector Specific EHS 

Guidelines as the applicable social and environmental standards that a project should comply 

with if the project is located in a non-OECD country or OECD country that is not designated as 

high income. 

 

The social and environmental assessment that is undertaken for a project establishes whether or 

not the project is in compliance with the IFC Performance Standards
2
. 

 

According to these principles, the performance standards relevant to the proposed development 

are summarised in Table 6. 

 

Table 6: IFC Performance Standards 

Performance Standard Intent and objective 

Social & Environmental Assessment 

Management Systems (1) 

 Adverse and beneficial impacts should be 

identified within the projects Area of Influence. 

Emphasis on integrated assessment of social 

and environmental impacts. 

 Compliance with national legislation and IFC PS 

and EHS guidelines as appropriate. 

 Emphasis on avoidance of impacts wherever 

practical and where this is not feasible, 

minimizes, mitigate and compensate. 

 To ensure effective and ongoing stakeholder 

engagement  

 To assess specifically the capacity and 

commitment of clients to manage risks and 

opportunities over the course of the transaction. 

 

Labour working conditions (2)  Looks at the working conditions by following 

these principles; 

 To establish and maintain the worker- 

management relationship (including specifically a 

human resources policy). 

 To promote fair treatment, non-discrimination and 

equal opportunity of employees (and some 

contractors) and meet national employment laws. 

 To protect the workforce by addressing child 

labour and forced labour. 

                                                 
2 NB A project does not seek compliance with the Equator Principles per se but the standards that the EP refers to. A financial institution 

that has adopted the EP must ensure that any projects it is financing meet the standards referred to and that it adopts an appropriate risk 

management system to ensure this. 
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 To promote healthy and safe working conditions. 

Pollution, Prevention and Abatement 

(3) 

 To avoid and minimize adverse impacts on 

human health and the environment by avoiding or 

minimizing pollution from project activities. 

 To promote the reduction of emissions that 

contributes to climate change. 

Community Health, Safety and 

security (4) 

 To avoid or minimize risks to and impacts on the 

health and safety of the local community during 

the project life cycle from both routine and non-

routine circumstances. 

 To ensure that the use of security personnel is 

carried out in a legitimate manner that avoids or 

minimizes risks to the community’s safety and 

security. 

Land Acquisition & Involuntary 

Settlement (5) 

 To avoid or at least minimize involuntary 

resettlement wherever feasible by exploring 

alternative project designs. 

 To mitigate adverse social and economic impacts 

from land acquisition or restrictions on affected 

persons’ use of land by; (i) providing 

compensation for loss of assets at replacement 

cost, and (ii) ensuring that resettlement activities 

are implemented with appropriate disclosure of 

information, consultation, and the informed 

participation of those affected. 

 To improve or at least restore the livelihoods and 

standards of living of displaced persons. 

 To improve living conditions among displaced 

persons through provision of adequate housing 

with security of tenure at resettlement sites. 

Biodiversity Conservation & 

Sustainable Natural Resources 

Management (6) 

 To promote and conserve biodiversity. 

 To avoid the introduction of alien invasive 

species. 

 To promote sustainable management and use of 

natural resources (NRM). 

Indigenous people (7)  To foster full respect for the dignity, human rights, 

aspirations, cultures and natural resource-based 

livelihoods of Indigenous Peoples (IP). 

 To avoid impacts or where avoidance is not 

feasible, minimize, mitigate and compensate in a 

culturally appropriate fashion and within the 

framework of successful good faith negotiation (a 
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form of stakeholder engagement requiring 

approval of both parties). 

 To establish and maintain effective relationships 

with IPs over the course of the project. 

Cultural Heritage (8)  To protect cultural heritage from adverse impacts 

of project activities and support its preservation. 

 To promote the equitable sharing of benefits from 

the use of cultural heritage in business activities. 

(Source; IFC Guidelines, 2006) 
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2.1 Introduction 

 

Mitigation guidelines are addressed through four phases namely Pre-construction (Site 

Establishment) Phase; Construction Phase (and associated rehabilitation of affected 

environment); Operational Phase (Post-Construction) as well as Decommissioning Phase. Each 

phase has specific issues unique to that period of the development and operation of the wind 

farm and the associated infrastructure. The impact is identified and given a brief description. The 

four phases of the development are then identified as below: 

 

2.2 Pre-construction (Site Establishment)  

 

Requirements for the pre-construction phase 

 

 Proper and continuous liaison between the ECO, the Contractor and Landowners to 

ensure all parties are appropriately informed at all times. 

 The Contractor must adhere to all conditions of the contract including the Environmental 

Management Programme.  

 Adequate planning of the construction programme to allow for disruptions due to rain and 

very wet conditions. 

 Where existing private roads are in a bad state of repair, such roads’ condition shall be 

documented before they are used for construction purposes. This will allow for easy 

assessment of any damage to the roads which may result from the construction process. 

If necessary some repairs should be done to prevent damage to equipment. All roads no 

matter what the condition need to be documented prior to construction. 

 Proper documentation and record keeping of all complaints and actions taken. 

 Appointment of an Environmental Control Officer to implement this EMPr. 

 Regular site inspections by the ECO and good control over the construction process 

throughout the construction period. 

 Independent Environmental Audits to be carried out during and upon completion of 

construction.  

 A formal communications protocol should be set up during the construction phase. The 

aim of the protocol should be to ensure that effective communication on key issues that 

may arise during this phase be maintained between key parties such as the ECO, project 

manager and contractor. The protocol should also ensure that concerns / issues raised 

by I&APs are formally recorded and considered and where necessary acted upon. If 

necessary, a forum for communicating with key stakeholders on a regular basis may 
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need to be set up. This could be done through an Environmental Monitoring Committee 

that would meet on a regular basis. The communications protocol should be maintained 

throughout the construction phase. 
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2.3 Pre-Construction Phase  

 

2.3.1 Site preparation 

 

Table 7: Site preparation 

IMPACT SITE PREPARATION 

This section deals with the preparation of the site and actions that need to be 

implemented before construction commences 

RESPONSIBILITY 

PHASE SITE ESTABLISHMENT  MC, ELO, ECO 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

Appoint construction team and suitable manager 

 

1. Appoint an Environmental Control Officer and Environmental Liaison Officer. The 

ELO is from the contractor’s side while the ECO is from the client’s side. 

 

Site demarcation and compliance 

 

2. Before construction begins, all areas to be developed must be clearly demarcated 

with fencing or orange construction barrier where applicable. 

3. All Construction Camps are to be fenced off in such a manner that unlawful entry is 

prevented and access is controlled. Signage shall be erected at all access points in 

compliance with all applicable occupational health and safety requirements. All 

access points to the Construction Camp should be controlled by a guard or 

otherwise monitored, to prevent unlawful access. 
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4. The contractor and ECO must ensure compliance with conditions described in the 

EA. 

5. Records of compliance/ non-compliance with the conditions of the authorisation 

must be kept and be available on request. 

6. Records of all environmental incidents must be maintained and a copy of these 

records be made available to provincial department on request throughout the 

project execution. 

7. No protected plant species were identified on site during the biodiversity 

investigations for this project. However should any protected plant species be 

identified on site during the pre - construction phase, a license for their destruction 

should be applied for from a competent authority 

 

 

Construction Camp 

8. Site establishment shall take place in an orderly manner and all required amenities 

shall be installed at camp sites before the main workforce move onto site.  

9. All construction equipment must be stored within this construction camp. 

10. All associated oil changes etc (no servicing) must take place within this camp over 

a sealed surface such as a concrete slab. 

11. An area for the storage of hazardous materials must be established that conforms 

to the relevant safety requirements and that provides for spillage prevention and 

containment 

12. All Construction Camps shall be provided with portable fire extinguishing 

equipment, in accordance with all relevant legislation and must be readily 

accessible. 

13. The Contractor must provide sufficient ablution facilities, in the form of portable / 

VIP toilets, at the Construction Camps, and shall conform to all relevant health and 

safety standards and codes. No pit latrines, French drain systems or soak away 
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systems shall be allowed and toilets may not be situated within 100 meters of any 

surface water body or 1:100 year flood line. A sufficient number of toilets shall be 

provided to accommodate the number of personnel working in the area. 

14. The Contractor shall inform all site staff to make use of supplied ablution facilities 

and under no circumstances shall indiscriminate sanitary activities be allowed. 

15. No fires will be allowed and the Contractor must make alternative arrangements for 

heating. LP Gas may be used, provided that all required safety measures are in 

place. The Contractor shall take specific measures to prevent the spread of veld 

fires, caused by activities at the campsites. These measures may include 

appropriate instruction of employees about fire risks and the construction of 

firebreaks around the site perimeter. 

 

Labour 

1. All unskilled labourers for pre-site construction should be drawn from the local 

market and where possible use should be made of local semiskilled and skilled 

personnel. 

 

Training of site staff 

16. Environmental awareness training for construction staff, concerning the prevention 

of accidental spillage of hazardous chemicals and oil; pollution of water resources 

(both surface and groundwater), air pollution and litter control and identification of 

archaeological artefacts. 

17. Project manager shall ensure that the training and capabilities of the Contractor’s 

site staff are adequate to carry out the designated tasks. 

18. Staff operating equipment (such as loaders, etc.) shall be adequately trained and 

sensitised to any potential hazards associated with their tasks. 

19. No operator shall be permitted to operate critical items of mechanical equipment 

without having been trained by the Contractor and certified competent by the 
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Project Manager. 

20. Staff should be educated as to the need to refrain from indiscriminate waste 

disposal and/or pollution of local soil and water resources and receive the 

necessary safety training. 

21. Staff must be trained in the hazards and required precautionary measures for 

dealing with these substances 

22. Spillage packs must be available at construction areas. 

 

2.3.2 Consultation 

 

Table 8: Consultation 

IMPACT CONSULTATION 

This section deals with the public consultation of the site and actions that need 

to be implemented before construction commences 

RESPONSIBILITY 

PHASE PRE-CONSTRUCTION MC 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

Consultation 

1. Provide a mechanism through which information could be exchanged between the 

project proponent and stakeholders. 

2. Identify relevant stakeholders and engage them at applicable stages of the EIA 

process. 

3. Inform the public about the proposed construction process. 

4. Surrounding communities must be kept informed, through the identified and agreed 

consultation channels, of the commencement of construction. 

5. Solicit views and concerns from the public and allow them to suggest mitigations 

and enhancement measures 
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6. Determine stakeholder satisfaction levels. 

 

2.3.3 Site Clearing 

 

Table 9: Site Clearing 

IMPACT SITE CLEARING 

This section deals with site clearing and actions that need to be implemented before 

construction commences 

RESPONSIBILITY 

PHASE PRE-CONSTRUCTION MC 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

Site clearing  

1. Site clearing must take place in a phased manner, as and when required. 

2. Areas which are not to be constructed on within two months must not be cleared to 

reduce erosion risks. 

3. The area to be cleared must be clearly demarcated and this footprint strictly 

maintained. 

4. Spoil that is removed from the site must be removed to an approved spoil site or a 

licensed landfill site. 

5. The necessary silt fences and erosion control measures must be implemented in areas 

where these risks are more prevalent. 
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2.3.4 Social and Environmental Management Systems 

 

Table 10: Social and Environmental Management Systems 

IMPACT SOCIAL AND ENVIRONMENTAL MANAGEMENT SYSTEMS 

This section deals with the Social and Environmental Management Systems and 

actions that need to be implemented before construction commences 

RESPONSIBILITY 

PHASE SITE ESTABLISHMENT  MC  

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

Social 

1. Performance Standard One underscores the importance of managing social and 

environmental performance throughout the life of a project.  

2. An effective social and environmental management system is a dynamic, 

continuous process initiated by management and involving communication 

between the client, its workers and the local communities directly affected by the 

project.  

3. The client will establish and maintain a Social and Environmental Management 

System, appropriate to the nature and scale of the project and commensurate to 

the level of social and environmental risks and impacts. The management system 

will incorporate the following elements: 

o Social and Environmental Assessment  

o Management program  

o Organizational capacity  

o Training  

o Community Engagement  

o Monitoring and Reporting 
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2.4 Construction Phase 

 

2.4.1 Construction Camp 

 

Table 11: Construction Camp 

IMPACT CONSTRUCTION CAMP 

This section deals with construction camp (equipment and batching 

camp) and actions that need to be implemented during construction  

RESPONSIBILITY 

PHASE CONSTRUCTION  MC / ELO / ECO 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

Site of construction camp 

1. The size of the construction camp must be minimized. 

2. Adequate parking must be provided for site staff and visitors. The 

Contractor must attend to drainage of the camp site to avoid standing water 

and / or sheet erosion. 

3. Suitable control measures over the Contractor’s yard, plant and material 

storage to mitigate any visual impact of the construction activity must be 

implemented. 

 

Storage of materials (including hazardous materials) 

4. Choice of location for storage areas must take into account prevailing 

winds, distances to water bodies, general onsite topography and water 

erosion potential of the soil. Impervious surfaces must be provided where 

necessary. 

5. Storage areas must be designated, demarcated and fenced if necessary. 
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6. Storage areas should be secure so as to minimize the risk of crime. They 

should also be safe from access by unauthorised persons i.e. children / 

animals etc. 

7. Fire prevention facilities must be present at all storage facilities. 

8. Proper storage facilities for the storage of oils, paints, grease, fuels, 

chemicals and any hazardous materials to be used must be provided to 

prevent the migration of spillage into the ground and groundwater regime 

around the temporary storage area(s). These pollution prevention 

measures for storage must include a bund wall high enough to contain at 

least 110% of any stored volume, and this must be sited away from 

drainage lines in a site with the approval of the Project Manager. The bund 

wall must be high enough to contain 110% of the total volume of the stored 

hazardous material with an additional allocation for potential stormwater 

events. 

9. All fuel storage areas must be roofed to avoid creation of dirty stormwater 

10. These storage facilities (including any tanks) must be on an impermeable 

surface that is protected from the ingress of storm water from surrounding 

areas and that will not infiltrate into the ground in order to ensure that 

accidental spillage does not pollute local soil or water resources. 

11. Material Safety Data Sheets (MSDSs) shall be readily available on site for 

all chemicals to be used on site. Where possible the available, MSDS’s 

must additionally include information on ecological impacts and measures 

to minimise negative environmental impacts during accidental releases or 

escapes. 

12. Storage areas containing chemical substances / materials must be clearly 

sign posted. 

13. Staff dealing with these materials / substances must be aware of their 

potential impacts and follow the appropriate safety measures. 
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14. An approved waste disposal contractor must be employed to remove and 

recycle waste oil, if practical. The contractor must ensure that its staff is 

made aware of the health risks associated with any hazardous substances 

used and has been provided with the appropriate protective 

clothing/equipment in case of spillages or accidents and have received the 

necessary training. 

15. All excess cement and concrete mixes are to be contained on the 

construction site prior to disposal off site. 

16. All major spills as specified in the contractor emergency response 

procedure of any materials, chemicals, fuels or other potentially hazardous 

or pollutant substances must be cleaned immediately and the cause of the 

spill investigated. Preventative measures must be identified and submitted 

to the MC and ECO for information. Emergency response procedures to be 

followed and implemented. 

 

Drainage of construction camp 

17. Surface drainage measures must be established in the Construction 

Camps so as to prevent  

 Ponding of water; 

 Erosion as a result of accelerated runoff; and, 

 Uncontrolled discharge of polluted runoff. 
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2.4.2 Construction traffic and access 

 

Table 12: Construction Traffic and Access 

IMPACT CONSTRUCTION TRAFFIC AND ACCESS 

This section deals with construction traffic and access and actions that 

need to be implemented during construction  

RESPONSIBILITY 

PHASE CONSTRUCTION  MC / ELO  

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

Construction traffic 

1. Construction routes and required access roads must be clearly defined. 

2. Recommendations of the stormwater management plan must be 

implemented. 

3. Delivery of equipment must be undertaken with the minimum amount of 

trips to reduce the carbon footprint of these activities 

4. Access of all construction and material delivery vehicles should be strictly 

controlled, especially during wet weather to avoid compaction and damage 

to the topsoil structure. 

5. Damping down of the un-surfaced roads must be implemented to reduce 

dust and nuisance. 

6. Vehicles and equipment shall be serviced regularly to avoid the 

contamination of soil from oil and hydraulic fluid leaks etc. 

7. Servicing must be done in dedicated service areas on site or else off site if 

no such area exists. 

8. Oil changes must take place on a concrete platform and over a drip tray to 

avoid pollution. 

9. Soils compacted by construction shall be deep ripped to loosen compacted 

layers and re-graded to even running levels. 
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Access 

10. The main routes on the site must be clearly sign posted and printed 

delivery maps must be issued to all suppliers and Sub-contractors. 

11. Planning of access routes to the site for construction purposes shall be 

done in conjunction with the Contractor and the Landowner. All agreements 

reached should be documented and no verbal agreements should be 

made. The Contractor shall clearly mark all access roads. Roads not to be 

used shall be marked with a “NO ENTRY for construction vehicles" sign. 

12. Access to the site must be via secondary roads as requested by SANRAL. 

 

Road maintenance 

13. Where necessary suitable measures shall be taken to rehabilitate damaged 

areas.  

14. Contractors should ensure that access roads are maintained in good 

condition by attending to potholes, corrugations and stormwater damages 

as soon as these develop. 

15. If necessary, staff must be employed to clean surfaced roads adjacent to 

construction sites where materials have spilt. 

16. Recommendations of the surface water report must be taken into 

consideration. 

 

General 

17. The contractor shall meet safety requirements under all circumstances. All 

equipment transported shall be clearly labelled as to their potential hazards 

according to specifications. All the required safety labelling on the 

containers and trucks used shall be in place.  

18. The Contractor shall ensure that all the necessary precautions against 

damage to the environment and injury to persons are taken.  
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19. Care for the safety and security of community members crossing access 

roads should receive priority at all times. 

 

2.4.3 Environmental Education and Training 

 

Table 13: Environmental Education and Training 

IMPACT ENVIRONMENTAL EDUCATION AND TRAINING 

This section deals with the environmental training of construction 

employees who will work at the proposed power plants  

RESPONSIBILITY 

PHASE CONSTRUCTION  MAINSTREAM 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

Environmental training 

1. The project manager must appoint an ECO prior to construction. 

2. Ensure that all site personnel have a basic level of environmental 

awareness training. The Contractor must submit a proposal for this training 

to the ECO for approval. Topics covered should include: 

 What is meant by “Environment” 

 Why the environment needs to be protected and conserved 

 How construction activities can impact on the environment 

 What can be done to mitigate against such impacts 

 Awareness of emergency and spills response provisions 

 Social responsibility during construction e.g. being considerate to 

local residents 

3. Training should be undertaken by a party such as the ECO who has 

sufficient expertise and knowledge of environmental issues. 

4. It is the Contractor’s responsibility to provide the site foreman with no less 

that 1 hour’s environmental training and to ensure that the foreman has 

 



MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Environmental Management Programme 

Revision No. 1 

19 April 2013      Page 41  

sufficient understanding to pass this information onto the construction staff. 

5. Training should be provided to the staff members in the use of the 

appropriate fire-fighting equipment. Translators are to be used where 

necessary. 

6. Use should be made of environmental awareness posters on site. 

7. The need for a “clean site” policy also needs to be explained to the workers. 

8. Staff operating equipment (such as loaders, etc.) shall be adequately 

trained and sensitized to any potential hazards associated with their tasks. 

 

Monitoring of environmental training  

9. The Contractor must monitor the performance of construction workers to 

ensure that the points relayed during their introduction have been properly 

understood and are being followed. If necessary, the ECO and / or a 

translator should be called to the site to further explain aspects of 

environmental or social behaviour that are unclear. Toolbox talks are 

recommended. 
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2.4.4 Soils and Geology 

 

General guidelines for management of soils are provided in Appendix B 

 

Table 14: Soils and Geology 

IMPACT SOILS AND GEOLOGY 

This section deals with soils and geology and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION  MC/ ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

Topsoil 

1. The contractor should, prior to the commencement of earthworks determine 

the average depth of topsoil, and agree on this with the ECO. The full depth 

of topsoil should be stripped from areas affected by construction and related 

activities prior to the commencement of foundations. This should include the 

building footprints, working areas and storage areas. Topsoil must be 

reused at the where possible to rehabilitate disturbed surface areas. 

2. Care must be taken not to mix topsoil and subsoil during stripping.  

3. Should any topsoil become polluted the contractor must remove the polluted 

soil to the full depth of pollution and replace it at his own expense with clean 

topsoil. 

4. Removed polluted topsoil should be transported to a licensed landfill site.  

5. The topsoil must be conserved on site in and round the pit area 

 

Soil Stripping 

6. No soil stripping must take place on areas within the site that the contractor 

does not require for construction works or areas of retained vegetation. 

7. Subsoil and overburden in all construction and lay down areas should be 
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stockpiled separately to be returned for backfilling in the correct soil horizon 

order. 

8. Construction vehicles must only be allowed to utilize existing tracks or pre-

planned access routes.  

 

Soil Stockpiles 

9. Stockpiles should not be situated such that they obstruct natural water 

pathways. 

10. Stockpiles should not exceed 2m in height unless otherwise permitted by 

the Engineer. 

11. If stockpiles are exposed to windy conditions or heavy rain, they should be 

covered either by vegetation or geofabric, depending on the duration of the 

project. Stockpiles may further be protected by the construction of berms or 

low brick walls around their bases. 

12. Stockpiles should be kept clear of weeds and alien vegetation growth by 

regular weeding. 

13. Where contamination of soil is expected, analysis must be done prior to 

disposal of soil to determine the appropriate disposal route. Proof from an 

approved waste disposal site where contaminated soils are dumped if and 

when a spillage / leakage occurs should be attained and given to the project 

manager. 

 

Fuel storage 

14. Topsoil and subsoil to be protected from contamination. This should be 

monitored on a monthly basis by a visual inspection of diesel/oil spillage 

and pollution prevention facilities. 

15. Fuel and material storage must be away from stockpiles. 

16. Concrete and chemicals must be mixed on an impervious surface and 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Main contractor / ECO 
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provisions should be made to contain spillages or overflows into the soil. 

17. Any storage tanks containing hazardous materials must be placed in 

bunded containment areas with sealed surfaces. The bund walls must be 

high enough to contain 110% of the total volume of the stored hazardous 

material. 

 

Concrete mixing 

18. Should a concrete batching plant be required, it must be contained within a 

bunded area. 

19. Concrete mixing must only take place within designated areas. 

20. Ready mixed concrete must be utilised where possible. 

21. No vehicles transporting concrete to the site may be washed on site. 

22. If a batching plant is necessary, run-off should be managed effectively to 

avoid contamination of other areas of the site. Run-off from the batch plant 

must not be allowed to enter the storm water system. 

 

Earthworks 

23. Soils compacted during construction should be deeply ripped to loosen 

compacted layers and re-graded to even running levels. Topsoil should be 

re-spread over landscaped areas. According to specifications by a 

landscape architect, the area should be re-vegetated upon completion of 

construction activities. 

 

 

 

 



MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Environmental Management Programme 

Revision No. 1 

19 April 2013      Page 45  

2.4.5 Erosion Control 

 

Table 15: Erosion Control  

IMPACT EROSION CONTROL 

This section deals with erosion and actions that need to be implemented 

during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION ECO  

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

1. Wind screening and stormwater control should be undertaken to prevent 

soil loss from the site.  

2. The use of silt fences and sand bags must be implemented in areas that are 

susceptible to erosion. 

3. Other erosion control measures that can be implemented are as follows: 

 Brush packing with cleared vegetation  

 Mulch or chip packing 

 Planting of vegetation 

 Hydroseeding / hand sowing 

4. Sensitive areas need to be identified prior to construction so that the 

necessary precautions can be implemented. 

5. All erosion control mechanisms need to be regularly maintained. 

6. Seeding of topsoil and subsoil stockpiles to prevent wind and water erosion 

of soil surfaces.  

7. Retention of vegetation where possible to avoid soil erosion 

8. Vegetation clearance should be phased to ensure that the minimum area of 

soil is exposed to potential erosion at any one time.  

9. Re-vegetation of disturbed surfaces should occur immediately after 

construction activities are completed. This should be done through seeding 
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with indigenous grasses. 

10. No impediment to the natural water flow other than approved erosion control 

works is permitted. 

11. To prevent stormwater damage, the increase in stormwater run-off resulting 

from construction activities must be estimated and the drainage system 

assessed accordingly.  

12. Stockpiles not used in three (3) months after stripping must be seeded to 

prevent dust and erosion. 

 

2.4.6 Water Use and Quality 

 

Table 16: Water Use and Quality 

IMPACT WATER USE AND QUALITY 

This section deals with water use and quality as well as actions that need 

to be implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION ECO  

MITIGATION / 

METHOD 

STATEMENT 

Water Use 

1. Develop a sustainable water supply management plan to minimize the 

impact to natural systems by managing water use, avoiding depletion of 

aquifers and minimizing impacts to water users. 

2. Water must be reused, recycled or treated where possible. 

3. Consultation with key stakeholders to understand any conflicting water use 

demands and the communities dependency on water resources and 

conservation requirements within the area. 

 

Water Quality 

4. The quality and quantity of effluent streams discharged to the environment 

 

Engineer 

 

 

 

 

 

 

ECO 
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including stormwater should be managed and treated to meet applicable 

effluent discharge guidelines. 

5. Efficient oil and grease traps or sumps should be installed and maintained 

at refuelling facilities, workshops, fuel storage depots, and containment 

areas and spill kits should be available with emergency response plans. 

 

Stormwater 

6. The site must be managed in order to prevent pollution of drains, 

downstream watercourses or groundwater, due to suspended solids and silt 

or chemical pollutants. 

7. Silt fences should be used to prevent any soil entering the stormwater 

drains. 

8. Temporary cut off drains and berms may be required to capture stormwater 

and promote infiltration. 

9. Promote a water saving mind set with construction workers in order to 

ensure less water wastage.  

10. New stormwater construction must be developed strictly according to 

specifications from engineers in order to ensure efficiency. 

11. Hazardous substances (fuel) must be stored at least 100m from any water 

bodies on site to avoid pollution. 

12. The installation of the stormwater system must take place as soon as 

possible to attenuate stormwater from the construction phase as well as the 

operation phase. 

13. Earth, stone and rubble is to be properly disposed of, or utilized on site so 

as not to obstruct natural water path ways over the site. i.e. these materials 

must not be placed in stormwater channels, drainage lines or rivers. 

14. There should be a periodic checking of the site’s drainage system to ensure 

that the water flow is unobstructed. 

 

 

ECO 

 

 

 

 

 

Contractor 
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15. If a batching plant is necessary, run-off should be managed effectively to 

avoid contamination of other areas of the site. Untreated runoff from the 

batch plant must not be allowed to get into the storm water system or 

nearby streams, rivers or erosion channels or dongas. 

 

Sanitation 

16. Adequate sanitary facilities and ablutions must be provided for construction 

workers (1 toilet per every 15 workers). 

17. The facilities must be regularly serviced to reduce the risk of surface or 

groundwater pollution. 

 

Concrete mixing 

18. Concrete contaminated water must not enter soil or any natural drainage 

system as this disturbs the natural acidity of the soil and affects plant 

growth. 

 

Public areas 

19. Food preparation areas should be provided with adequate washing facilities 

and food refuse should be stored in sealed refuse bins which should be 

removed from site on a regular basis. 

20. The contractor should take steps to ensure that littering by construction 

workers does not occur and persons should be employed on site to collect 

litter from the site and immediate surroundings, including litter accumulating 

at fence lines. 

21. No washing or servicing of vehicles on site. 
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2.4.7 Surface and Groundwater 

 

Table 17: Surface and Groundwater  

IMPACT SURFACE WATER AND GROUNDWATER  

This section deals with surface and groundwater and actions that 

need to be implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION ECO / Main Contractor 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

Sanitation 

1. Adequate sanitary facilities and ablutions must be provided for 

construction workers (1 toilet per every 15 workers). 

2. The facilities must be regularly serviced to reduce the risk of 

surface or groundwater pollution. 

 

Hazardous materials 

3. Use and or storage of materials, fuel and chemicals which could 

potentially leak into the ground must be controlled. 

4. All storage tanks containing hazardous materials must be placed in 

bunded containment areas with sealed surfaces. The bund walls 

must be high enough to contain 110% of the total volume of the 

stored hazardous material. 

5. Any hazardous substances must be stored at least 20m from any of 

the water bodies on site. 

6. The Contractor (monitored by the Environmental Control or Liaison 

Officer) should be responsible for ensuring that potentially harmful 

materials are properly stored in a dry, secure, ventilated 

environment, with concrete or sealed flooring and a means of 
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preventing unauthorised entry. 

7. Contaminated wastewater must be managed by the Contractor to 

ensure existing water resources on the site are not contaminated. 

All wastewater from general activities in the camp shall be collected 

and removed from the site for appropriate disposal at a licensed 

commercial facility. 

 

Concrete mixing 

8. Concrete contaminated water must not enter soil or any natural 

drainage system as this disturbs the natural acidity of the soil and 

affects plant growth 

 

Public areas 

9. Food preparation areas should be provided with adequate washing 

facilities and food refuse should be stored in sealed refuse bins 

which should be removed from site on a regular basis. 

10. The contractor should take steps to ensure that littering by 

construction workers does not occur and persons should be 

employed on site to collect litter from the site and immediate 

surroundings, including litter accumulating at fence lines. 

11. No washing or servicing of vehicles on site. 

 

Water resources 

12. Site staff shall not be permitted to use any other open water body 

or natural water source adjacent to or within the designated site for 

the purposes of bathing, washing of clothing or for any construction 

or related activities. 

13. Municipal water (or another source approved by the ECO) should 
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instead be used for all activities such as washing of equipment or 

disposal of any type of waste, dust suppression, concrete mixing, 

compacting, etc. 

14. Relevant departments and other emergency services should be 

contacted in order to deal with spillages and contamination of 

aquatic environments. 

SITE SPECIFIC MITIGATION MEASURES  

 1. Excavation of Soils from Watercourses and Buffer Zones – Where 

appropriate, all removed soils should be backfilled into trenches or 

excavations. However, where the excavated materials are not 

suitable, the soils are to be removed from site and dumped at a 

registered landfill site where sufficient capacity exists.  

2. All stockpiled soils from the watercourses and associated buffer 

zones must be bunded by suitable materials (for example, fixed 

wooden planks or bricks) that can resist rains and increased run-

off. The bunded materials of choice should be high enough to 

prevent overspill (for example 40-50cm high). This will prevent 

erosion and sedimentation within the sensitive hydrological 

systems. 

3. Separate stockpiles must be made for topsoil and sub-soils. Once 

the foundations have been constructed, the backfill of excavated 

soils needs to be done in a manner that re-instates the proper soil 

horizons in the correct order. For example, the sub-soils must be 

back filled first and then the topsoil backfill. 

4. Prevention of Pollutants and other potentially Hazardous 

Substances entering Watercourses and the associated Buffer 

Zones – Any mixing of cement must take place outside of the 

watercourses and the associated buffer zones. Where this cannot 
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be undertaken and cement mixing in the watercourses and 

associated buffer zones are absolutely necessary, this must either 

only take place over a covered surface (for example, mixing 

boards) and must be bunded to prevent spread during mixing and 

must be nearby or beside the excavation pits or immediate 

construction areas. Alternatively, cement mixing can take place in 

the load bin of vehicle. It is important that no cement spills 

unnecessarily in the area around the powerline construction or wind 

turbine construction areas for risk of entering the watercourses.  

5. Heavy machinery and vehicles must be checked for oil leaks before 

being allowed to operate in the watercourse and the associated 

buffer zone areas. Additionally, no fuelling, re-fuelling or stockpiling 

of hazardous materials (oils, fuels and cement) is allowed to take 

place in the cleared vegetation areas prepared for construction 

activities. 

6. Sanitary facilities - Sanitary facilities must be available for workers 

(at a ratio of 1 toilet to ten workers) to use to prevent urine and 

faecal waste entering the buffer zones of the wetlands and 

watercourses. Sanitary facilities must be placed at least 100m from 

the watercourse and associated buffer zones. 

7. Movement and Degradation of Vehicles and Workers – Vehicles 

will be required for construction activities to take place for the 

powerlines and where access roads and wind turbines are to be 

constructed. It is important that the lightest possible vehicles and 

equipment are employed so as to limit damage to the watercourse 

and associated buffer zone areas. Heavy vehicles with tracks 

ideally are not to be allowed into the watercourses or the 

associated buffer zones unless absolutely necessary. 
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8. Establishment of access into watercourses and the associated 

buffer zones will be required. Where this takes place and the 

necessary authorisations and water use licences have been 

obtained permitting access roads into the watercourse and 

associated buffer zones, a single access route or “Right of Way” 

(RoW) is to be established The width of the RoW must be limited to 

the width of the vehicles required to enter the watercourse and 

associated buffer zone areas. An additional area around the 

locations of the wind turbines and new powerline structure locations 

will be required in order for construction vehicles and machinery to 

operate in the required areas. This too must be limited to the 

smallest possible area required to prevent unnecessary 

degradation. These construction areas must be cordoned off so 

that access into the watercourse is limited.   

9. Storage of Construction Vehicles, Materials and Equipment – All 

vehicles, materials and equipment must be stored at an established 

construction camp away from the watercourse and associated 

buffer zone areas. 

10. Impacts to Avi-fauna – Where the powerlines are to be strung 

across the watercourses, the fitment of bird anti-collision devices 

(flappers) or flight deviators will be required. Importantly, the fitment 

of such devices must be done prior to the powerlines being strung. 

For example, the fitment must take place on the ground so that 

vehicles are not required to enter watercourses unnecessarily for 

the fitment of the devices to the powerlines. 

11. Seasonality of Construction Activities – Construction activities 

should take place during summer months when rainfall is at its 

lowest (preferably between September to March). This will be 
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significant in negating potential run-off impacts from occurring. 

12. Construction Phase Stormwater Management Plan - The 

development and implementation of an adequate storm water 

management plan to be designed by an appropriate engineer will 

assist in formulating adequate measures to address any potential 

stormwater impacts from occuring. Here, the engineer should 

account for both natural run-off (that which can be released into the 

natural landscape with no detrimental effect) and excess artificial 

run-off generated over the exposed bare construction laydown 

areas. In order to prevent acceleration of stormwater run-off, 

energy dissipating structures can be used. Such structures can 

reduce the amount and rate of excess run-off generated by the 

proposed development entering wetlands and thereby prevent the 

onset of erosion. 

13. Stormwater management structures or devices should also take 

into account the potential for sedimentation and siltation effects 

associated with stormwater run-off. In this instance, exposed bare 

areas should be contained by silt fencing or other appropriate 

devices or materials to trap sediment and dissipate stormwater run-

off. 
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2.4.8 Waste Management 

 

Table 18: Waste Management 

IMPACT WASTE MANAGEMENT 

This section deals with waste management and actions that need to 

be implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

Litter management 

1. Refuse bins must be placed at strategic positions to ensure that litter 

does not accumulate within the construction site. 

2. The Contractor shall supply waste collection bins where such is not 

available and all solid waste collected shall be disposed of at 

registered/licensed landfill.  

3. A housekeeping team should be appointed to regularly maintain the 

litter and rubble situation on the construction site. 

4. If possible and feasible, all waste generated on site must be separated 

into glass, plastic, paper, metal and wood and recycled. An independent 

contractor can be appointed to conduct this recycling. 

5. Littering by the employees of the Contractor shall not be allowed under 

any circumstances. The ECO shall monitor the neatness of the work 

sites as well as the Contractor campsite. 

6. Skip waste containers should be maintained on site. These should be 

kept covered and arrangements made for them to be collected 

regularly. 

7. All waste must be removed from the site and transported to a landfill 

site promptly to ensure that it does not attract vermin or produce 
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odours.  

8. Where a registered waste site is not available close to the construction 

site, the Contractor shall provide a method statement with regard to 

waste management.  

9. A certificate of disposal shall be obtained by the Contractor and kept on 

file, if relevant.  

10. Under no circumstances may solid waste be burnt on site. 

11. All waste must be removed promptly to ensure that it does not attract 

vermin or produce odours. 

 

Hazardous waste 

12. All waste hazardous materials, if present, must be carefully stored as 

advised by the ECO, and then disposed of off site at a licensed landfill 

site, where practical. Incineration may be used where relevant. 

13. Contaminants to be stored safely to avoid spillage. 

14. Machinery must be properly maintained to keep oil leaks in check 

15. All necessary precaution measures shall be taken to prevent soil or 

surface water pollution from hazardous materials used during 

construction and any spills shall immediately be cleaned up and all 

affected areas rehabilitated 

 

Sanitation 

16. The Contractor shall install mobile chemical toilets on the site.  

17. Staff shall be sensitised to the fact that they should use these facilities 

at all times. No indiscriminate sanitary activities on site shall be allowed.  

18. Ablution facilities shall be within 50m from workplaces and not closer 

than 100m from any natural water bodies or boreholes. There should be 

enough toilets available to accommodate the workforce (minimum 
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requirement 1: 15 workers). Male and females must be accommodated 

separately where possible. 

19. Toilets shall be serviced regularly and the ECO shall inspect toilets 

regularly. 

20. Toilets should be no closer than 100m or above the 1:100 year flood 

line from any natural or manmade water bodies or drainage lines or 

alternatively located in a place approved of by the Engineer. 

21. Under no circumstances may open areas, neighbours fences or the 

surrounding bush be used as a toilet facility. 

22. The construction of “Long Drop” toilets are forbidden. Rather, portable 

toilets are to be used. 

23. Potable water must be provided for all construction staff. 

 

Remedial actions 

24. Depending on the nature and extent of the spill, contaminated soil must 

be either excavated or treated on-site. 

25. Excavation of contaminated soil must involve careful removal of soil 

using appropriate tools/machinery to storage containers until treated or 

disposed of at a licensed hazardous landfill site.  

26. The ECO must determine the precise method of treatment for polluted 

soil. This could involve the application of soil absorbent materials as 

well as oil-digestive powders to the contaminated soil. 

27. If a spill occurs on an impermeable surface such as cement or concrete, 

the surface spill must be contained using oil absorbent material. 

28. If necessary, oil absorbent sheets or pads must be attached to leaky 

machinery or infrastructure. 

29. Materials used for the remediation of petrochemical spills must be used 

according to product specifications and guidance for use. 
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30. Contaminated remediation materials must be carefully removed from 

the area of the spill so as to prevent further release of petrochemicals to 

the environment, and stored in adequate containers until appropriate 

disposal. 

 

2.4.9 Flora 

 

Table 19: Flora 

IMPACT FLORA 

This section deals with flora and actions that need to be implemented 

during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION ELO  

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

Existing vegetation 

1. Vegetation removal must be limited to the wind farm construction site 

2. Vegetation to be removed as it becomes necessary rather than removal 

of all vegetation throughout the site in one step 

3. Materials should not be delivered to the site prematurely which could 

result in additional areas being cleared or affected. 

4. No vegetation to be used for firewood. 

 

Rehabilitation  

5. All damaged areas shall be rehabilitated upon completion of the 

contract 

6. Re-vegetation of the disturbed site is aimed at approximating as near as 

possible the natural vegetative conditions prevailing prior to 
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construction.  

7. All natural areas impacted during construction must be rehabilitated with 

locally indigenous species typical of the representative botanical unit. 

8. Rehabilitation must take place in a phased approach as soon as 

possible. 

9. Rehabilitation process must make use of species indigenous to the 

area. Seeds from surrounding seed banks can be used for re-seeding. 

10. Rehabilitation must be executed in such a manner that surface run-off 

will not cause erosion of disturbed areas.  

11. Planting of indigenous tree species in areas not to be cultivated or built 

on must be encouraged.  

 

Demarcation of construction and laydown areas 

12. All plants not interfering with the operation of the wind farm construction 

shall be left undisturbed, clearly marked and indicated on the site plan.  

13. The construction area must be well demarcated and no construction 

activities must be allowed outside of this demarcated footprint. 

14. Vegetation removal must be phased in order to reduce impact of 

construction. 

15. Construction site office and laydown areas must be clearly demarcated 

and no encroachment must occur beyond demarcated areas. 

16. Strict and regular auditing of the wind farm construction process to 

ensure containment of the construction and laydown areas. 

17. Soils must be kept free of petrochemical solutions that may be kept on 

site during construction. Spillage can result in a loss of soil functionality 

thus limiting the re-establishment of flora. 

 

Utilisation of resources 
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18. Gathering of firewood, fruit, muti plants, or any other natural material 

onsite or in areas adjacent to the site is prohibited unless with prior 

approval of the ECO. 

 

Exotic vegetation 

19. Alien vegetation on the site will need to be controlled. 

20. The contractor should be responsible for implementing a programme of 

weed control (particularly in areas where soil has been disturbed); and 

grassing of any remaining stockpiles to prevent weed invasion. 

21. The spread of exotic species occurring throughout the site should be 

controlled. 

 

Herbicides 

22. Herbicide use shall only be allowed according to contract specifications. 

The application shall be according to set specifications and under 

supervision of a qualified technician. The possibility of leaching into the 

surrounding environment shall be properly investigated and only 

environmentally friendly herbicides shall be used. 

23. The use of pesticides and herbicides on the site must be discouraged 

as these can impact on important pollinator species of indigenous 

vegetation. 

 

 SITE SPECIFIC MITIGATION MEASURES  

 1. An on-site ecologist should be present when excavation takes place 

to ensure that any uncovered species are protected from 

destruction. It is important to remember that even though these 

species have not been encountered, they could be in a dormant 

stage and suddenly arise during construction due to more 

 



MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Environmental Management Programme 

Revision No. 1 

19 April 2013      Page 61  

favourable conditions. 

2. Demarcation of sensitive areas prior to construction activities 

starting 

3. Use of appropriate construction methods in the sensitive area. 

4. Intensive environmental audits (frequently in sensitive areas) by an 

independent party during this construction period. 

5. A copy of the Environmental Impact Report and associated 

Environmental Management Programme as well as the specialist 

study must be present at the construction site for easy reference to 

specialist recommendations in sensitive areas. 

6. It is recommended that the construction crew be educated about 

the sensitivities involved in these areas as well as the potential 

species they could encounter. A poster of sensitive species 

(compiled by a qualified specialist) should be kept on the 

construction site for easy reference. 

7. Rehabilitation to be undertaken as soon as possible after 

construction in sensitive area has been completed 

8. Only vegetation within the study area must be removed. 

9. Vegetation removal must be phased in order to reduce impact of 

construction. 

10. Construction site office and laydown areas must be clearly 

demarcated and no encroachment must occur beyond demarcated 

areas. 

11. All natural areas impacted during construction must be rehabilitated 

with locally indigenous plant species. 

12. A buffer zone should be established in areas where construction 

will not take place to ensure that construction activities do not 

extend into these areas.  
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13. Construction areas must be well demarcated and these areas 

strictly adhered to. 

14. Remove and relocate any plants of botanical or ecological 

significance (these must be indicated by the ECO) 

15. The use of pesticides and herbicides in the study area must be 

discouraged as these impacts on important pollinator species of 

indigenous vegetation. 

16. Soils must be kept free of petrochemical solutions that may be kept 

on site during construction. Spillage can result in a loss of soil 

functionality thus limiting the re-establishment of flora. 

 

2.4.10 Fauna 

 

Table 20: Fauna 

IMPACT FAUNA 

This section deals with fauna and actions that need to be implemented 

during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION ECO 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

1. Demarcation of sensitive areas must be verified on site by the ECO 

prior to construction activities starting. 

2. Use of appropriate construction techniques  

3. Rehabilitation to be undertaken as soon as possible after construction 

has been completed. 

4. No trapping or snaring to fauna on the construction site is allowed. 

5. No faunal species are to be harmed by maintenance staff during any 
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routine maintenance at the development. 

 

 

2.4.11 Avi-fauna 

 

Table 21: Avi-fauna Impact 

IMPACT Avi-fauna 

This section deals with avi-faunal issues and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION  ELO/ LA 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

1. Ensuring that key areas of conservation importance and sensitivity are 

avoided; 

2. Implementing appropriate working practices to protect sensitive 

habitats; 

3. Providing adequate briefing for site personnel and, in particularly 

sensitive locations, employing an on-site ecologist during construction; 

4. Implementing an agreed post-development monitoring programme; 

5. Siting turbines close together to minimise the development footprint 

(subject to technical constraints such as the need for greater separation 

between larger turbines); 

6. Grouping turbines to avoid alignment perpendicular to main flight paths 

and to provide corridors between clusters, aligned with main flight 

trajectories, within large wind farms; 

7. Increasing the visibility of rotor blades – research indicates that high 

contrast patterns might help reduce collision risk (McIsaac 2001; Hodos 
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2002), although this may not always be acceptable on landscape 

grounds. Another suggested, but untested possibility is to paint blades 

with UV paint, which may enhance their visibility to birds; 

8. Where possible, installing transmission cables underground (subject to 

habitat sensitivities and in accordance with existing best practice 

guidelines for underground cable installation); 

9. Marking overhead cables using deflectors and avoiding use over areas 

of high bird concentrations, especially for species vulnerable to collision; 

10. Timing construction to avoid sensitive periods; and 

11. Implementing habitat enhancement for species using the site. 

 SITE SPECIFIC MITIGATION MEASURES  

 1. Due to the uniformity of the habitat at the site itself, no specific key 

areas of conservation importance and sensitivity have emerged so far 

that are specifically linked to conditions on the ground, subject to further 

monitoring at the site.  

2. There is a potential for waterbird flight paths over the northern part of 

the study area linked to ephemeral pans outside the actual boundaries 

of the site. It is recommended that development of the northern part of 

the site is delayed until better information is available on actual bird 

traffic over the site, which should emerge as the monitoring for Phase 2 

is implemented in due course. 

3. Habitat destruction should be limited to what is absolutely necessary for 

the construction of the infrastructure, including the construction of new 

roads. In this respect, the recommendations from the Ecological 

Specialist Study should be applied strictly. Personnel should be 

adequately briefed on the need to restrict habitat destruction, and must 

be restricted to the actual construction area. 

4. The proposed power line should be routed as far as possible from high 
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risk areas, specifically from the pan that borders on the north-western 

part of the study area. In addition, the entire line should be marked with 

Bird Flight Diverters, to reduce the risk of collisions of specifically 

Ludwig’s Bustard. 

5. The proposed pole design must be assessed by the author of this report 

to ensure that the power line design poses no potential electrocution 

risk of large raptors, particularly Martial Eagle, which may use the poles 

as hunting perches. 

6. A 250m exclusion zone should be implemented around the existing 

Greater Kestrel breeding pair where no construction activity should take 

place. 

7. Post-construction monitoring should be implemented as part of the 

continuation of the current monitoring programme, to assess 

displacement and actual collision rates. If actual collision and 

displacement levels are high, the following mitigation measures would 

need to be considered: 

 Negotiating appropriate off-set compensation for turbine related 

displacement and collision mortality;  

 As a last resort, halting operation of specific turbines during peak 

flight periods, or reducing rotor speed, to reduce the risk of collision 

mortality. 
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2.4.12 Bats 

 

Table 22: Bats Impact 

IMPACT BATS 

This section deals with avi-faunal issues and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION  Bat specialist 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

12. Long term bat monitoring should be undertaken during the construction 

phase to gain an understanding of the potential impacts to bats during 

the construction phase to contribute to the reaserch and development in 

this academic area. 

 

 
 

 

2.4.13 Air Quality 

 

Table 23: Air Pollution 

IMPACT AIR POLLUTION 

This section deals with air pollution and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION Dust control 

1. Wheel washing and damping down of un-surfaced and un-vegetated 
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areas must be undertaken if required. 

2. Retention of vegetation where possible will reduce dust travel. 

3. Clearing activities must only be done during agreed working times and 

permitting weather conditions to avoid drifting of sand and dust into 

neighbouring areas. 

4. Damping down of all exposed soil surfaces with a water bowser or 

sprinklers when necessary to reduce dust. 

5. The Contractor shall be responsible for dust control on site to ensure no 

nuisance is caused to the neighbouring communities.  

6. A speed limit of 25km/h must not be exceeded on site. 

7. Any complaints or claims emanating from the lack of dust control shall 

be attended to immediately by the Contractor. 

8. Any dirt roads that are utilised by the workers must be regularly 

maintained to ensure that dust levels are controlled. 

 

Odour control 

9. Regular servicing of vehicles in order to limit gaseous emissions. 

10. Regular servicing of on site toilets to avoid potential odours. 

11. Allocated cooking areas must be provided. 

12. The contractor must make alternative arrangements (other than fires) 

for cooking and/ or heating requirements. LP gas cookers may be used 

provided that all safety regulations are followed. 

 

Rehabilitation 

13. The contractor should commence rehabilitation of exposed soil surfaces 

as soon as practical after completion of earthworks. 

 

Fire prevention 
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14. No open fires shall be allowed on site under any circumstance. All 

cooking shall be done in demarcated areas that are safe and cannot 

cause runaway fires.  

15. The Contractor shall have operational fire-fighting equipment available 

on site at all times. The level of fire fighting equipment must be 

assessed and evaluated through a typical risk assessment process. 

 

 

2.4.14 Noise and Vibrations 

 

Table 24: Noise and Vibrations 

IMPACT NOISE 

This section deals with noise and actions that need to be implemented 

during construction  

RESPONSIBILITY 

PHASE CONSTRUCTION ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION / 

METHOD 

STATEMENT 

1. The construction phase must aim to adhere to the relevant noise 

regulations and limit noise to within standard working hours in order to 

reduce disturbance of surrounding farms. 

2. Construction site yards, workshops, concrete batching plants, and other 

noisy fixed facilities should be located well away from noise sensitive 

areas. Once the proposed final layouts are made available by the 

contractor(s), the sites must be evaluated in detail and specific 

measures designed in to the system. 

3. Truck traffic should be routed away from noise sensitive areas, where 

possible. 

4. Noise levels must be kept within acceptable limits. 

 



MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Environmental Management Programme 

Revision No. 1 

19 April 2013      Page 69  

5. Noisy operations should be combined so that they occur where possible 

at the same time. 

6. Construction activities are to be contained to reasonable hours during 

the day and early evening. Night-time activities near noise sensitive 

areas should not be allowed.  

7. Construction workers to wear necessary ear protection gear. 

8. Noisy activities to take place during allocated construction hours 

9. Noise from labourers must be controlled. 

10. Noise suppression measures must be applied to all construction 

equipment. Construction equipment must be kept in good working order 

and where appropriate fitted with silencers which are kept in good 

working order. Should the vehicles or equipment not be in good working 

order, the contractor may be instructed to remove the offending vehicle 

or machinery from site 

11. The contractor must take measures to discourage labourers from 

loitering in the area and causing noise disturbance. Where possible 

labour shall be transported to and from the site by the contractor or his 

Sub-Contractors by the contractors own transport. 

12. Implementation of enclosure and cladding of processing plants 

13. Applying regular and thorough maintenance schedules to equipment 

and processes. An increase in noise emission levels very often is a sign 

of the imminent mechanical failure of a machine. 

14. Route construction traffic as far as practically possible from potentially 

sensitive receptors; 

15. Ensure a good working relationship between the developer and all 

potentially sensitive receptors. Communication channels should be 

established to ensure prior notice to the sensitive receptor if work is to 

take place close to them. Information that should be provided to the 
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potential sensitive receptor(s) include: 

 Proposed working times; 

 how long the activity is anticipated to take place;  

 what is being done, or why the activity is taking place; 

 contact details of a responsible person where any complaints 

can be lodged should there be an issue of concern. 

16. When working near (within 500 meters – potential construction of 

access roads and trenches) to a potential sensitive receptor(s), limit the 

number of simultaneous activities to the minimum as far as possible; 

17. When working near to potentially sensitive receptors, coordinate the 

working time with periods when the receptors are not at home where 

possible. An example would be to work within the 08:00 to 14:00 time-

slot to minimize the significance of the impact because: 

 Potential receptors are most likely at school or at work, 

minimizing the probability of an impact happening; 

 Normal daily activities will generate other noises that would 

most likely mask construction noises, minimizing the probability 

of an impact happening.  

18. Reduce the noise impact during the construction phase by: 

 Using the smallest/quietest equipment for the particular purpose. 

For modelling purposes the noise emission characteristics of large 

earth-moving equipment (typically of mining operations) were used, 

that would most likely over-estimate the noise levels. The use of 

smaller equipment therefore would have a significantly lower noise 

impact; 

 Ensuring that equipment is well-maintained and fitted with the 

correct and appropriate noise abatement measures. 
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2.4.15 Energy use 

 

Table 25: Energy use 

IMPACT ENERGY USE 

This section deals with energy use and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

1. Energy saving lighting must be implemented across the board. 

2. Water saving measures must be implemented across the plant to 

ensure little wastage. 

3. Minimal lighting, while maintaining health and safety regulations, must 

be kept on during the night operations. 

4. Equipment not in use must be switched off and unplugged to save on 

unnecessary energy costs. 

 

 

2.4.16 Agricultural Potential 

 

Table 26: Agricultural Potential 

IMPACT AGRICULTURAL POTENTIAL 

This section deals with agricultural potential and actions that need to 

be implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION ECO 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

1. The development footprint must be maintained and not encroach on 

agricultural areas on the site as well as the nearby drainage areas. 
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STATEMENT 2. Clearing activities should be kept to a minimum (turbine, road and site 

footprint). 

3. In the unlikely event that heavy rains are expected activities should be 

put on hold to reduce the risk of erosion.  

4. If additional earthworks are required, any steep or large embankments 

that are expected to be exposed during the ‘rainy’ months should either 

be armoured with fascine like structures.  

5. If earth works are required then storm water control and wind screening 

should be undertaken to prevent soil loss from the site 

 

2.4.17 Employment 

 

Table 27: Employment 

IMPACT EMPLOYMENT 

This section deals with employment and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION MC 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

Labour  

1. The use of labour intensive construction measures should be used 

where appropriate. 

2. Training of labour to benefit individuals beyond completion of the 

project. 

 

Recruitment Plan 

3. All unskilled labourers should be drawn from the local market i.e. from 
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the Loeriesfontein area and where possible use should be made of local 

semiskilled and skilled personnel. 

4. Local suppliers to be used where possible. 

5. The Project Manager must ensure that all staff working on the proposed 

project are in possession of a South African Identity Document or a 

relevant work permit. 

6. Ensure adequate advertising in the project community areas, local 

papers for skilled labour. Adverts are to be placed in each area where 

the public meetings were conducted. 

7. Local community leaders must be utilised to source labour. 

8. The recruitment process must be equitable and transparent. A 

concerted effort will be made to guard against nepotism and/or any form 

of favouritism during the process 

9. The recruitment of skilled labour will follow standard advertising process 

in national newspapers and interview based selection  

10. A record of official complaints by employees is to be maintained and 

submitted to authorities i.e. Labour and Social Security. 

 

 SITE SPECIFIC MITIGATION  

 1. Ensure that the unskilled local jobs created are linked to a skills 

development programme for permanent employment 
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2.4.18 Occupational Health and Safety 

 

Table 28: Occupational Health and Safety 

IMPACT HEALTH AND SAFETY 

This section deals with health and safety and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION MC/ ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

Worker safety 

1. Implementation of safety measures, work procedures and first aid must 

be implemented on site. 

2. Workers should be thoroughly trained in using potentially dangerous 

equipment 

3. Contractors must ensure that all equipment is maintained in a safe 

operating condition. 

4. A safety officer must be appointed. 

5. A record of health and safety incidents must be kept on site. 

6. Any health and safety incidents must be reported to the Project 

Manager immediately. 

7. First aid facilities must be available on site at all times and a number of 

employees trained to carry out first aid procedures. 

8. Workers have the right to refuse work in unsafe conditions. 

9. The Contractor shall take all the necessary precautions against the 

spreading of disease such as measles, foot and mouth, etc. especially 

under livestock. 

10. A record shall be kept of drugs administered or precautions taken and 

the time and dates when this was done. This can then be used as 
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evidence in court should any claims be instituted against Mainstream or 

the Contractor. 

11. The contractor must ensure that all construction workers are well 

educated about HIV/ AIDS and the risks surrounding this disease. The 

location of the local clinic where more information and counselling is 

offered must be indicated to workers.  

12. Material stockpiles or stacks must be stable and well secured to avoid 

collapse and possible injury to site workers / local residents. 

 

Worker facilities 

13. Eating areas should be regularly serviced and cleaned to ensure the 

highest possible standards of hygiene and cleanliness. 

14. Fires are not to be allowed outside controlled areas. 

 

Hazardous substances 

15. Working areas should be provided with adequate ventilation and 

dust/fume extraction systems to ensure that inhalation exposure levels 

for potentially corrosive, oxidizing, reactive or siliceous substances are 

maintained and managed at safe levels.  

 

Machinery and Equipment 

16. Use of contrast colouring on equipment/ machinery including the 

provision of reflective markings to enhance visibility. 

17. Use of moving equipment/machinery equipped with improved operator 

sight lines. 

18. Issuing workers with high visibility clothing 

19. Use of reflective markings on structures, traffic junctions, and other 

areas with a potential for accidents. 
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20. Installing safety barriers in high risk locations 

 

Fitness for work 

21. Review shift management systems to minimize risk of fatigue. Establish 

alcohol and other drugs policy for the operation. 

 

Travel and remote site health 

22. Develop programs to prevent both chronic and acute illnesses through 

appropriate sanitation and vector control systems. 

23. Where food is prepared on site, food preparation storage and disposal 

should be reviewed regularly and monitored to minimise risk of illness. 

 

Protective gear 

24. Personal Protective Equipment (PPE) must be made available to all 

construction staff and must be compulsory. Hard hats and safety shoes 

must be worn at all times and other PPE worn were necessary i.e. dust 

masks, ear plugs etc.  

25. No person is to enter the site without the necessary PPE. 

 

Site safety 

26. The construction camp must remain fenced for the entire construction 

period. 

27. Potentially hazardous areas are to be demarcated and clearly marked  

28. Adequate warning signs of hazardous working areas. 

29. Emergency numbers for local police and fire department etc must be 

placed in a prominent area. 

30. Fire fighting equipment must be placed in prominent positions across 

the site where it is easily accessible. This includes fire extinguishers, a 
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fire blanket as well as a water tank. 

31. Suitable conspicuous warning signs in English and all other applicable 

languages must be placed at all entrances to the site. 

32. All speed limits must be adhered to. 

 

Construction equipment safety 

33. All equipment used for construction, including drills, TLB’s must be in 

good working order with up to date maintenance records. 

 

Hazardous Material Storage 

34. All storage tanks containing hazardous materials (fuel) must be placed 

in bunded containment areas with sealed surfaces. The bund walls 

must be high enough to contain 110% of the total volume of the stored 

hazardous material. These areas should be roofed to avoid 

contamination of stormwater. 

35. Material Safety Data Sheets (MSDS) which contain the necessary 

information pertaining to a specific hazardous substance must be 

present for all hazardous materials stored on the site. 

 

Procedure in the event of a petrochemical spill 

36. A spill kit needs to be kept on site to address any unforeseen spillages. 

37. The individual responsible for or who discovers the petrochemical spill 

must report the incident to the Project Manager, Contractor or ECO. 

38. The problem must be assessed and the necessary actions required will 

be undertaken.  

39. The immediate response must be to contain the spill. 

40. The source of the spill must be identified, controlled, treated or removed 

wherever possible.  
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Fire management 

41. Fire fighting equipment should be present on site at all times. 

42. All construction staff must be trained in fire hazard control and fire 

fighting techniques. 

43. All flammable substances must be stored in dry areas which do not 

pose an ignition risk to the said substances. 

44. No open fires will be allowed on site. 

45. Smoking may only be conducted in demarcated areas. 

46. Landowners must adhere to chapter 5 of the National Veld and Forest 

Fires Act, Act 101 of 1998 as amended 

 

Safety of surrounding residents 

47. All I & AP’s should be notified in advance of any known potential risks 

associated with the construction site and the activities on it. Examples 

of these are: 

o Blasting 

o Earthworks / earthmoving machinery on steep slopes 

above houses / infrastructure 

o Risk to residence along haulage roads / access routes 

 

Emergency evacuation plan 

48. Upon completion of the construction phase, an emergency 

preparedness plan must be drawn up to ensure the safety of the staff 

and surrounding land users in the case of an emergency. 

49. All permanent staff must undergo safety training. 

 

Maintenance 
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50. The wind farm and surrounding areas are to be regularly maintained. A 

maintenance schedule must be drawn up and records of all 

maintenance kept. 

 SITE SPECIFIC MITIGATION  

 1. Problem areas that are brought under the attention of the contractor 

should be rectified immediately. If the contractor is unable to so, this 

should be communicated to the landowner along with a plan on how 

and when the problem will be addressed. The landowner should be 

given regular feedback on the matter.  

2. All mitigation measures contained in the EMP should be implemented 

and monitored by an ECO. Remedial action should be taken where the 

contractor fails to comply with the EMP. 

3. Mainstream or its contractor should appoint a service provider or local 

NGO to develop, implement and manage an HIV/AIDS prevention 

programme. The service provider or NGO should specialise in the field 

of HIV/AIDS. 

4. The HIV/AIDS prevention programme should extend to the local 

community and should pay special attention to vulnerable groups such 

as women and youth. 
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2.4.19 Security 

 

Table 29: Security 

IMPACT SECURITY 

This section deals with security and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION  MC /ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

1. A security company should be employed to guard the construction site 

and monitor access. This company should also be utilised for the 

operation phase.  

2. Labour should be transported to and from the site to discourage 

loitering in adjacent areas and possible increase in crime or 

disturbance. 

3. Unsocial activities such as consumption or illegal selling of alcohol, drug 

utilisation or selling and prostitution on site shall be prohibited. Any 

persons found to be engaged in such activities should receive 

disciplinary or criminal action taken against them. 

4. Only pre-approved staff must be permitted to stay within the staff 

accommodation which will be provided.  

5. The site shall be fenced, where necessary to prevent any loss or injury 

to persons during the construction phase.  

6. No alcohol/ drugs are to be present or taken on site. 

7. No firearms allowed on site or in vehicles transporting staff to / from site 

(unless used by security personnel). 

8. No harvesting of firewood from the site or from the business property 

adjacent to it without prior consent from the ECO. 
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9. Construction staff are to make use of the facilities provided for them, as 

opposed to ad-hoc alternatives (e.g. fires for cooking, the use of 

surrounding bush as a toilet facility are forbidden). 

10. Trespassing on private / commercial properties adjoining the site is 

forbidden. 

11. Driving under the influence of alcohol is prohibited. 

12. All employees must undergo the necessary safety training and wear the 

necessary protective clothing. 

13. The site must be secured in order to reduce the opportunity for criminal 

activity in the locality of the construction site. 

 

2.4.20 Social Environment 

 

Table 30: Social Environment 

IMPACT SOCIAL ENVIRONMENT 

This section deals with social environment and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION MC /ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION 1. All contact with the affected parties shall be courteous at all times. The 

rights of the affected parties shall be respected at all times. 

2. A complaints register should be kept on site. Details of complaints 

should be incorporated into the audits as part of the monitoring process. 

This should be in carbon copy format, with numbered pages. Any 

missing pages must be accounted for by the Contractor.  

3. Damage to infrastructure shall not be tolerated and any damage shall 

 



MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Environmental Management Programme 

Revision No. 1 

19 April 2013      Page 82  

be rectified immediately by the Contractor. A record of all damage and 

remedial actions shall be kept on site. 

4. Care must be taken not to damage irrigation equipment, lines, channels 

and crops. 

SITE SPECIFIC MITIGATION  

Security 1. Problem areas that are brought under the attention of the contractor 

should be rectified immediately. If the contractor is unable to so, this 

should be communicated to the landowner along with a plan on how 

and when the problem will be addressed. The landowner should be 

given regular feedback on the matter.  

2. All mitigation measures contained in the EMP should be implemented 

and monitored by an ECO. Remedial action should be taken where the 

contractor fails to comply with the EMP. 

 

Roads 1. Construction traffic should only make use of an approved route.  

2. The number of trucks that pass through communities should be kept to 

a minimum and should be restricted to certain times of the day.  

3. General road rules should be enforced.  

 

Influx of 

construction 

workers 

1. Alert local businesses to the fact that construction workers will move 

into the area to enable local businesses to plan for the extra demand.  

 

Influx of job 

seekers 

1. Ensure that employment procedures/ policy are communicated to local 

stakeholders, especially community representative organisations.  

2. Have clear rules and regulations for access to the camp / site office to 

control loitering. Consult with the local police to establish standard 

operating procedures for the control and/or removal of loiterers at the 

construction site.  

3. Construction workers should be clearly identifiable by wearing proper 

construction uniforms displaying the logo of the construction company. 
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Construction workers could also be issued with identification tags. 

Outflow of 

labourers 

1. Implement methods (posters, talks, etc.) to create HIV and STD 

awareness amongst construction workers.  

2. Payment should comply with applicable Labour Law legislation in terms 

of minimum wages. 

 

Direct formal 

employment 

opportunities for 

local individuals 

1. Unskilled job opportunities should be afforded to local community 

members. Local trade unions could assist with the recruitment process 

to counteract the potential for social mobilisation.  

2. Equal opportunities for employment should be created to ensure that 

the local female population also has access to these opportunities. 

Females should be encouraged to apply for positions. 

3. Individuals with the potential to develop their skills should be afforded 

training opportunities.  

4. Mechanisms should be developed to provide alternative solutions for 

creating job security upon completion of the project. This could include 

formal and/or informal training on how to look for alternative 

employment, information on career progression, etc. to ensure that 

people are equipped to seek other jobs with the skills that they have 

gained. 

5. Payment should comply with applicable Labour Law legislation in terms 

of minimum wages. 

 

Indirect formal 

and/or informal 

employment 

opportunities for 

local individuals 

1. Develop a procurement policy that is easy to understand and ensure 

that local subcontractors also comply with the procurement policy and 

any other applicable policies. 

2. Ensure that local subcontractors receive the necessary support in terms 

of resources. 

3. Agree on specific performance criteria prior to appointment. 

4. Identify the segment that might benefit from informal indirect 
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opportunities, and assist them with skills development and subsidise 

initiatives that are sustainable.  

5. Encourage construction workers to use local services. 

6. Consider housing construction workers in local communities. 

Attitude formation 

against the project 

1. Transparent information should be supplied to the community from the 

outset of the project.  

2. The local community should play an active participatory role in the 

planning process. This could be achieved by means of establishing a 

community forum that meet quarterly or once a month to discuss issues 

and progress surrounding the project.  

3. Employment opportunities should first be offered to the local community 

if the skills are available within the community.  

4. The undertakings in the EMPR should also be implemented effectively 

and with due diligence. 

 

Disaster 

Management Plan 

1. Develop and implement a disaster management plan for implementation 

during the construction and operation phase. 

2. Identify suitable individuals that can be trained and used as first aid 

officers on site. Training of these individuals should ideally take place 

during this phase of the project to ensure that qualified first aid officers 

are on site once construction commences. 

3. Establish a fully functional and equipped disaster management centre. 

4. Establish disaster prevention programmes that focus on the most 

vulnerable communities – and, at the same time, support sustainable 

livelihoods; 

5. Establish and maintain fire protection around the wind farm; 

6. The way in which the disaster management plan is communicated to 

the surrounding communities and/or households should be jargon-free 

and outline an easy to follow step-by-step procedure. Cognisance 
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should be taken of the fact that some members of the surrounding 

communities and/or households are illiterate – make use of alternative 

communication methods (e.g. picture posters) to educate and inform 

these individuals; 

7. Where possible, markers should display the emergency contact 

number. 

Pollution and fire 

risk 

1. Sufficient portable chemical toilets on site during construction only until 

permanent toilets are established. 

2. Refuse on site should be discarded in sealed bins and/or covered skips. 

Refuse should be removed from the site on regular intervals (at least 

once a week) and disposed of at an approved waste disposal site. 

3. Construction workers should only be allowed to make fire in designated 

areas. Construction workers who do not keep within designated areas 

should be fined. 

 

Sanitation 1. Construction workers should receive medical advice regarding correct 

sanitation and should receive medical attention where required. 

2. Adequate water facilities should be provided. 

 

Third party 

tampering 

1. Ensure that physical security systems and emergency tactical response 

measures are adequate and effective.  

2. Fence off and control access to key facilities on the development. 

 

Increase in crime 1. Consultation with the Police and local authorities.  
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2.4.21 Heritage 

 

Table 31: Heritage 

IMPACT CULTURAL AND HERITAGE ARTEFACTS 

This section deals with the impact that the new development has on 

potential archaeological artefacts of the site 

RESPONSIBILITY 

PHASE CONSTRUCTION  MC /ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

1. Any finds must be reported to the nearest National Monuments office to 

comply with the National Heritage Resources Act (Act No 25 of 1999) 

and to DEA. 

2. Local museums as well as the South African Heritage Resource Agency 

(SAHRA) should be informed if any artefacts are uncovered in the 

affected area. 

3. The contractor must ensure that his workforce is aware of the necessity 

of reporting any possible historical or archaeological finds to the ECO 

so that appropriate action can be taken. 

4. Any discovered artefacts shall not be removed under any 

circumstances. Any destruction of a site can only be allowed once a 

permit is obtained and the site has been mapped and noted. Permits 

shall be obtained from the South African Heritage Resources 

Association (SAHRA) should the proposed site affect any world heritage 

sites or if any heritage sites are to be destroyed or altered.  

5. Should any archaeological sites / graves be uncovered during 

construction, their existence shall be reported to MRP immediately. 

 

 SITE SPECIFIC MITIGATION MEASURES  
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 1. Known sites should be clearly marked in order that they can be avoided 

during construction activities. 

2. The contractors and workers should be notified that archaeological sites 

might be exposed during the construction activities. 

3. Should any heritage artefacts be exposed during excavation, work on 

the area where the artefacts were discovered, shall cease immediately 

and the Environmental Control Officer shall be notified as soon as 

possible; 

4. All discoveries shall be reported immediately to a heritage practitioner 

so that an investigation and evaluation of the finds can be made. Acting 

upon advice from these specialists, the Environmental Control Officer 

will advise the necessary actions to be taken; 

5. Under no circumstances shall any artefacts be removed, destroyed or 

interfered with by anyone on the site; and 

6. Contractors and workers shall be advised of the penalties associated 

with the unlawful removal of cultural, historical, archaeological or 

palaeontological artefacts, as set out in the National Heritage 

Resources Act (Act No. 25 of 1999), Section 51. (1).In order to achieve 

this, the following should be in place: 

 A person or entity, e.g. the Environmental Control Officer, 

should be tasked to take responsibility for the heritage sites 

and should be held accountable for any damage. 

 Known sites should be located and isolated, e.g. by fencing 

them off. All construction workers should be informed that 

these are no-go areas, unless accompanied by the 

individual or persons representing the Environmental Control 

Officer as identified above.  

 In areas where the vegetation is threatening the heritage 
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sites, e.g. growing trees pushing walls over, it should be 

removed, but only after permission for the methods 

proposed has been granted by SAHRA. A heritage official 

should be part of the team executing these measures. 

 

 

2.4.22 Community Engagement 

 

Table 32: Community Engagement 

IMPACT COMMUNITY ENGAGEMENT 

This section deals with surrounding community and actions that need 

to be implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION  ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION 1. A communication guideline to be drafted and agreed upon with authority 

representatives and affected communities. 

2. Open and transparent community engagement to be followed as 

culturally appropriate. 

3. Records (written) are to be kept of all community engagements (e.g. 

complaints, resolutions, etc). 
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2.4.23 Visual Impact 

Table 33: Visual Impact 

IMPACT VISUAL  

This section deals with visual issues and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE CONSTRUCTION  ELO/ LA 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

1. Construction activities must not occur at night and lighting should only 

be erected where absolutely necessary 

2. Construction traffic must stick to designated routes or access roads; 

3. Construction areas are to be kept clean and tidy 

4. Measures must be taken to suppress dust arising from construction 

activities 

5. Labour being transported to the site must take cognisance of litter and 

waste concerns 

6. Equipment being transported to the site must be covered with tarps 

should they be fines etc 

7. Topsoil stockpiles must be well managed and seeded when possible if 

not utilised within three months 

8. It is recommended that equipment be stored discreetly so as not to 

increase visual impacts 

9. Construction must be conducted in the shortest possible time in order to 

reduce visual impacts. 

 

 SITE SPECIFIC MITIGATION MEASURES  

 10. Make use of fittings that focus the light and prevent light spill. 

11. Direct perimeter lighting in a downward direction toward the site. 
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12. Limit the use of flood lighting where possible. 

13. Limit construction activities to day-time hours in order to prevent night 

lighting during construction. 

14. Bury cables under the ground where possible. 

15. New overhead power lines should be aligned to follow exiting power 

lines or other infrastructure, such as roads. 

16. Buildings should be painted with natural tones that fit with the 

surrounding environment 

17. Select the alternative for the substation and operation and maintenance 

building that will have the least impact on visual receptors. 

18. Do not locate any turbines within 500m from an existing dwelling. 

19. Bury cables under the ground where possible. 

20. New overhead power lines should be aligned to follow exiting power 

lines or other infrastructure, such as roads. 

21. Buildings should be painted with natural tones that fit with the 

surrounding environment. 

  



MAINSTREAM RENEWABLE POWER    prepared by: SiVEST Environmental 
Environmental Management Programme 

Revision No. 1 

19 April 2013      Page 91  

2.5 Operation Phase 

 

2.5.1 Construction Site Decommissioning 

Table 34: Construction Site Decommissioning 

IMPACT CONSTRUCTION SITE DECOMMISSIONING RESPONSIBILITY 

PHASE OPERATION Main contractor / 

Developer / ECO / ELO 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION  Removal of equipment 

1. All structures comprising the construction camp are to be removed 

from site. 

2. The area that previously housed the construction camp is to be 

checked for spills of substances such as oil, paint, etc, and these 

shall be cleaned up. 

3. All hardened surfaces within the construction camp area should be 

ripped, all imported materials removed, and the area shall be top 

soiled and regressed using the guidelines set out in the re-

vegetation that forms part of this document. 

 

Temporary services 

4. The Contractor must arrange the cancellation of all temporary 

services. 

5. Temporary roads must be closed and access across these, 

blocked. 

6. All areas where temporary services were installed are to be 

rehabilitated to the satisfaction of the ECO. 
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Associated infrastructure 

7. Surfaces are to be checked for waste products from activities such 

as concreting or asphalting and cleared in a manner approved by 

the Engineer. 

8. All surfaces hardened due to construction activities are to be ripped 

and imported material thereon removed. 

9. All rubble is to be removed from the site to an approved disposal 

site as approved by the Engineer. Burying of rubble on site is 

prohibited. 

10. The site is to be cleared of all litter. 

11. The Contractor is to check that all watercourses are free from 

building rubble, spoil materials and waste materials. 

12. Fences, barriers and demarcations associated with the construction 

phase are to be removed from the site unless stipulated otherwise 

by the Engineer. 

13. All residual stockpiles must be removed to spoil or spread on site 

as directed by the Engineer. 

14. All leftover building materials must be returned to the depot or 

removed from the site. 

15. The Contractor must repair any damage that the construction works 

has caused to neighbouring properties, specifically, but not limited 

to, damage caused by poor storm water management. 

 

Rehabilitation plan 

16. Rehabilitate and re-vegetate cleared areas with indigenous plant 

species. 
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2.5.2 Operation and Maintenance 

 

Table 35: Operation and Maintenance 

IMPACT OPERATION AND MAINTENANCE RESPONSIBILITY 

PHASE OPERATION Developer 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION  Maintenance 

1. All applicable standards, legislation, policies and procedures must 

be adhered to during operation. 

2. Regular ground inspection of the power plants must take place to 

monitor their status. 

 

Public awareness 

3. The emergency preparedness plan must be ready for 

implementation at all times should an emergency situation arise. 
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2.5.3 Surface and Groundwater 

 

Table 36: Surface and Groundwater  

IMPACT SURFACE AND GROUNDWATER  RESPONSIBILITY 

PHASE OPERATION Developer  

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION Surface water 

1. Correct drainage of the site should ensure that contaminants do not 

impact upon surface water. 

2. The stormwater system on the proposed site needs to be regularly 

maintained to ensure effective working. 

 

Monitoring and Reporting 

3. Specific activities that should be monitored include: 

 Erosion potential (specifically in and around roads and storm-

water discharge points). 

 Stormwater management and design 

 Identified problem areas 

 

 SITE SPECIFIC MITIGATION MEASURES  

 1. Use of Existing Roads - It is crucial that existing roads are used so that 

damage is limited. Where new access roads are required and the 

necessary authorisations and licences are obtained (i.e. water use 

licence and environmental authorisation), these roads must be limited in 

extent (i.e. go directly to the desired tower) and will need to be 

maintained.  

2. Ideally, if access roads are required inside the watercourses, coarse 

gravel should be used. This material will not erode away easily after 
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rainfall events and will provide a relatively solid foundation when surface 

water accumulates. 

3. If dirt roads will be the means of access, these will have to be regularly 

monitored and checked for erosion. Monitoring should be conducted on 

a weekly to monthly basis. Moreover, after short or long periods of 

heavy rainfall or after long periods of sustained rainfall, the roads will 

need to be checked for erosion and the necessary rehabilitation 

measures will need to be employed.  

4. Where erosion begins to take place, this must be dealt with immediately 

to prevent severe erosion damage to the watercourses and the 

associated buffer zones. Should large scale erosion occur, a 

rehabilitation plan will be required. Input from a suitably qualified 

wetland or aquatic specialist must be obtained. 

5. Operation Phase Stormwater Management Plan - The development and 

implementation of an adequate storm water management plan to be 

designed by an appropriate engineer for the operation phase of the 

proposed development will assist in formulating adequate measures to 

address any potential stormwater impacts from occuring. Here, the 

engineer should account for both natural run-off (that which can be 

released into the natural landscape with no detrimental effect) and 

excess artificial run-off generated over the exposed bare construction 

laydown areas. In order to prevent acceleration of stormwater run-off, 

energy dissipating structures can be used. Such structures can reduce 

the amount and rate of excess run-off generated by the proposed 

development entering wetlands and thereby prevent the onset of 

erosion. 

6. Stormwater management structures or devices should also take into 

account the potential for sedimentation and siltation effects associated 
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with stormwater run-off. In this instance, exposed bare areas should be 

contained by silt fencing or other appropriate devices or materials to 

trap sediment and dissipate stormwater run-off. 

 

 

 

2.5.4 Biodiversity 

 

Table 37: Biodiversity 

IMPACT BIODIVERSITY (FAUNA AND FLORA) RESPONSIBILITY 

PHASE OPERATION Developer 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION Vegetation 

1. Indigenous vegetation must be maintained and all exotics 

removed as they appear and disposed off appropriately. 

2. Re-vegetation of the disturbed site is aimed at approximating as 

near as possible the natural vegetative conditions prevailing prior 

to construction.  

3. Vegetative re-establishment shall, as far as possible, make use 

of indigenous or locally occurring plant varieties within a 20-metre 

radius of the site.  

4. Rehabilitation must be executed in such a manner that surface 

run-off will not cause erosion of disturbed areas during and 

following rehabilitation. 

 

Other fauna 
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5. No faunal species must be harmed by maintenance staff during 

any routine maintenance at the development. 

 SITE SPECIFIC MITIGATION MEASURES  

 1. Six monthly checks of the area should take place for the 

emergence of invader species. 

2. Mitigation measures mentioned for the construction phase above 

must be implemented for any maintenance of the development 

that may be undertaken during the operation phase. 

3. Correct rehabilitation with locally indigenous species. 

4. Monitoring programme to ensure that rehabilitation efforts are 

successful to ensure that risks such as erosion and the edge 

effect are avoided. 

5. Constant maintenance of the area to ensure re-colonisation of 

floral species. 

6. Regular removal of alien species which may jeopardise the 

proliferation of indigenous species. 

 

 

2.5.5 Waste Management 

 

Table 38: Waste Management 

IMPACT WASTE MANAGEMENT RESPONSIBILITY 

PHASE OPERATION Developer 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION  Recycling and litter management 
 

1. The site should be kept clear of litter at all times. 
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2. Solid waste separation and recycling should take place for the 

duration of the operational phase for the development at the 

administration block. 

3. All waste must be removed promptly to ensure that it does not 

attract vermin or produce odours. 

4. In house treatment procedures must be followed strictly. 

5. Solid waste should be collected on a regular basis. 

6. Package treatment plant must be regularly serviced. 

 

2.5.6 Health and Safety 

 

Table 39: Health and Safety 

IMPACT HEALTH AND SAFETY RESPONSIBILITY 

PHASE OPERATION Developer 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION  Emergency evacuation plan 

1. Upon completion of the construction phase, an emergency 

evacuation plan must be drawn up to ensure the safety of the staff 

and surrounding land users in the case of an emergency. 

 

Maintenance 

2. The wind farm is to be regularly maintained. A maintenance 

schedule must be drawn up and records of all maintenance kept. 

 

Fire safety 

3. Fire fighting equipment in the form of fire hydrants or fire 
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IMPACT HEALTH AND SAFETY RESPONSIBILITY 

extinguishers must be available on the site. These must be 

regularly maintained by an appropriate company. 

 

Storage and handling of hazardous waste 

4. Transformer oil containers must be regularly maintained to ensure 

that leaks do not occur. 

5. A spill kit needs to be kept on site to address any unforeseen 

spillages. 

6. Transport of all hazardous substances must be in accordance 

with the relevant legislation. 

7. The bund wall surrounding the transformer oil containers must be 

regularly maintained to ensure that any spills are completely 

contained.  

 

2.5.7 Visual Impact 

 

Table 40: Visual Impact 

IMPACT VISUAL IMPACT RESPONSIBILITY 

PHASE OPERATION Developer  

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION  Maintenance and lighting 
1. Lighting must be kept to a minimum and restricted to low level, 

downward facing lights to reduce light spill;  

2. Lighting must be inward and downward pointing to reduce glare in 

surrounding areas. 

3. The wind farm area and surrounds must be kept clean, tidy and 
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IMPACT VISUAL IMPACT RESPONSIBILITY 

well maintained to reduce negative visual impacts; 

4. Rehabilitation of surrounding areas must take place with 

indigenous species; 

5. Surrounding roads must be well maintained; 

6. Regular maintenance of exteriors and associated infrastructure 

must be undertaken. 

 

2.5.8 Bats 

 

Table 41: Bats Impact 

IMPACT BATS 

This section deals with avi-faunal issues and actions that need to be 

implemented during construction 

RESPONSIBILITY 

PHASE OPERATION Developer 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION / 

METHOD 

STATEMENT 

1. Should mortality monitoring over 6 months or less indicate bat 

mortalities that are alarming according to the specialist's opinion, the 

implementation of curtailment will be required 
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2.5.9 Avi-fauna 

 

Table 42: Avi-fauna 

IMPACT AVI-FAUNA RESPONSIBILITY 

PHASE OPERATION Developer 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION  1. Once the turbines have been construction monitoring should be 

implemented to compare actual collision rates with predicted 

collision rates. If actual collision rates indicate high mortality levels, 

the following mitigation measures will have to be considered: 

 Negotiating appropriate off-set compensation for turbine related 

collision mortality; 

 As a last resort, halting operation of specific turbines during 

peak flight periods, or reducing rotor speed, to reduce the risk 

of collision mortality. 

 A 250m no-turbine zone should be implemented around the 

existing Greater Kestrel nest. This should reduce the risk of the 

fledglings flying into the turbines when they start to fly. 

2. Maintenance staff should not be allowed to access other parts of 

the property unless it is necessary for wind farm related work.  

3. If actual displacement levels of priority species prove to be high, 

particularly Red Lark, appropriate off-sets should be considered. 

4. The proposed power line should be routed as far as possible from 

high risk areas, specifically from the pan that borders on the north-

western part of the study area. In addition, the entire line should be 

marked with Bird Flight Diverters, to reduce the risk of collisions of 

specifically Ludwig’s Bustard. 
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5. The proposed pole design must be assessed to ensure that the 

power line design poses no potential electrocution risk of large 

raptors, particularly Martial Eagle, which may use the poles as 

hunting perches.  

 

2.5.10 Social 

 

Table 43: Social 

IMPACT SOCIAL RESPONSIBILITY 

PHASE OPERATION Developer 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

 SITE SPECIFIC MITIGATION MEASURES  

MITIGATION  1. Linking new and existing local businesses to the supply chain 

of the wind farm  

2. Using the most effective community structures for the trust 

fund, inclusion of existing structures, transparent rules in 

allocating funds, prioritisation according to community needs 

and building on existing regional synergies 

3. The impact on livelihoods should be monitored and evaluated 

before and after the construction of the wind farm. 
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2.5.11 Noise 

 

Table 44: Noise 

IMPACT NOISE RESPONSIBILITY 

PHASE OPERATION Developer 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

 SITE SPECIFIC MITIGATION MEASURES  

MITIGATION  Mitigation measures that could be considered around NSD01 

before the development of this wind energy facility would include: 

1. The selection of a different make and model of wind turbine; 

2. Ensuring a larger setback around the potentially sensitive receptors 

taking cognisance of prevailing wind directions; 

3. The developer should discuss the findings of this report with 

NSD01, and if required by this NSD, turbines 107 should be 

relocated further than 1,000 meters from this NSD.  

4. The developer can consider larger wind turbines which would 

require less wind turbines for the same power generation potential, 

but increase the buffer zone with an appropriate level. Should the 

developer select to use a larger or different wind turbine the noise 

impact assessment should again review the potential noise impact 

if any wind turbines are closer than 1,500 meters from any NSDs; 

5. A combination of the above options such as the use of more quiet 

wind turbine closer to potential noise sensitive developments, larger 

(and possibly louder) machines further from the NSDs, possibly 

with an increased setback. 

Mitigation measures that would reduce a potential noise impact 

after the implementation of the facility includes (if a reasonable 
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noise complaint is registered): 

1. Operating all, or selected wind turbines in a different mode. Most 

manufacturers allow the turbines to be operated in a different 

mode. This allows the wind turbine generator to operate more 

silently, albeit with a slight reduction of electrical power generation 

capability.  

2. Problematic wind turbines could also be disabled, or the rotational 

speeds significantly decreased during periods when a quieter 

environment is desired (and reasonable complaints registered). 

In addition: 

1. Good public relations are essential. At all stages surrounding 

receptors should be educated with respect to the sound generated 

by wind turbines. The information presented to stakeholders should 

be factual and should not set unrealistic expectations. It is 

counterproductive to suggest that the wind turbines will be 

inaudible, or to use vague terms like “quiet”. Modern wind turbines 

produce a sound due to the aerodynamic interaction of the wind 

with the turbine blades, audible as a “swoosh”, which can be heard 

at some distance from the turbines. The magnitude of the sound 

will depend on a multitude of variables and will vary from day to day 

and from place to place with environmental and operational 

conditions. Audibility is distinct from the sound level, because it 

depends on the relationship between the sound level from the wind 

turbines and the ambient background sound level. 

2. Community involvement needs to continue throughout the project. 

Annoyance is a complicated psychological phenomenon; as with 

many industrial operations, expressed annoyance with sound can 

reflect an overall annoyance with the project, rather than a rational 
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reaction to the sound itself. Wind projects offer a benefit to the 

environment and the energy supply for the greater population, and 

offer economic benefits to the land owners leasing installation sites 

to the wind farm. A positive community attitude throughout the 

greater area should be fostered, particularly with those residents 

near the wind farm, to ensure they do not feel that advantage have 

been taken of them. 

3. The developer must implement a line of communication (i.e. a help 

line where complaints could be lodged. All potential sensitive 

receptors should be made aware of these contact numbers. The 

Wind Energy Facility should maintain a commitment to the local 

community and respond to concerns in an expedient fashion. 

Sporadic and legitimate noise complaints could develop. For 

example, sudden and sharp increases in sound levels could result 

from mechanical malfunctions or perforations or slits in the blades. 

Problems of this nature can be corrected quickly, and it is in the 

developer’s interest to do so 
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2.6 Decommissioning phase  

 

The mitigation measures presented below are of relevance to the decommissioning of the wind 

farm. Furthermore, mitigation measures implemented during construction with regards to the 

construction camp and equipment will remain the same for the decommissioning phase when a 

construction camp will need to be established again. 
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2.6.1 Ongoing Stakeholder involvement 

 

This is the process that is recommended when the proposed wind farms are decommissioned.  

 

Table 45: Ongoing Stakeholder involvement 

IMPACT ONGOING STAKEHOLDER INVOLVEMENT RESPONSIBILITY 

PHASE DECOMMISSIONING MAINSTREAM 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION 1. Community to be notified, as culturally appropriate, timeously of the 

planned decommissioning, e.g.: 

 Proposed decommissioning start date; and 

 Process to be followed. 

2. Recommend that a meeting with community leader(s) be held before 

decommissioning commence to inform them: 

 What activities will take place during the decommissioning 

phase. 

 How these activities will impact upon the communities and/or 

their properties. 

 Regarding the timeframes of scheduled activities 

3. Regular interaction between Mainstream and community leader(s) 

during the decommissioning phase 

4. A reporting office/ channel to be established should community 

members experience problems with contractors/ sub-contractors 

during the decommissioning phase. 

5. A register to be kept of problems reported by community members 

and the steps taken to address / resolve it. 
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2.6.2 Community health and safety 

 

Table 46: Community health and safety 

IMPACT COMMUNITY HEALTH AND SAFETY RESPONSIBILITY 

PHASE DECOMMISSIONING  MAINSTREAM 

ENVIRONMENTAL MANAGEMENT PROGRAMME  

MITIGATION 1. Demarcated routes to be established for construction vehicles to 

ensure the safety of communities, especially in terms of road safety 

and communities to be informed of these demarcated routes. 

2. Where dust is generated by trucks passing on gravel roads, dust 

mitigation to be enforced. 

3. Any infrastructure that would not be decommissioned must be 

appropriately locked and/or fenced off to ensure that it does not pose 

any danger to the community. 

 

 

2.6.3 Waste Management  

 

Table 47: Waste Management 

IMPACT WASTE MANAGEMENT  RESPONSIBILITY 

PHASE DECOMMISSIONING  MAINSTREAM 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION 1. All decommissioned equipment must be removed from site and 

disposed of at a registered land fill. Records of disposal must be kept.  

2. Wind turbines must be returned to the manufacturer to be recycled. 
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2.6.4 Surface and Groundwater 

 

Table 48: Surface and Groundwater 

IMPACT SURFACE AND GROUNDWATER  RESPONSIBILITY 

PHASE DECOMMISSIONING MAINSTREAM 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION 1. Removal of any historically contaminated soil as hazardous waste must 

be undertaken. 

2. Removal of hydrocarbons and other hazardous substances by a 

suitable contractor to reduce contamination risks must be undertaken. 

3. Removal of all substances which can result in groundwater (or surface 

water) contamination must be undertaken. 

4. Re-vegetation of exposed soil surfaces to ensure no erosion in these 

areas is to be undertaken. 

 

 

2.6.5 Biodiversity 

 

Table 49: Biodiversity 

IMPACT BIODIVERSITY RESPONSIBILITY 

PHASE DECOMMISSIONING MAINSTREAM 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION 1. Rehabilitation of exposed surfaces with indigenous species.  

2. Adherence to surface and groundwater mitigation measures to prevent 

secondary impacts on biodiversity 

3. Prevention of expansion of current footprints 
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2.6.6 Air Quality 

 

Table 50: Air Pollution 

IMPACT AIR POLLUTION RESPONSIBILITY 

PHASE DECOMMISSIONING  MAINSTREAM 

ENVIRONMENTAL MANAGEMENT PROGRAMME 

MITIGATION  1. Regular maintenance of equipment to ensure reduced exhaust 

emissions 
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3.1 Alien Invasive Management Plan 

Table 51: Alien Invasive Management Plan 

ALIEN INVASIVE MANAGEMENT PROGRAMME 

MITIGATION 

MEASURES 

1. Stockpiles should be kept clear of weeds and alien vegetation growth by regular weeding. 

2. Alien vegetation and the spread of exotic species on the site will need to be controlled. 

3. The contractor should be responsible for implementing a programme of weed control 

(particularly in areas where soil has been disturbed); and grassing of any remaining stockpiles to 

prevent weed invasion. 

4. Herbicide use shall only be allowed according to contract specifications. The application shall be 

according to set specifications and under supervision of a qualified technician. The possibility of 

leaching into the surrounding environment shall be properly investigated and only 

environmentally friendly herbicides shall be used. 

5. The use of pesticides and herbicides on the site must be discouraged as these can impact on 

important pollinator species of indigenous vegetation. 

6. Six monthly checks of the area should take place for the emergence of invader species. 

7. Mitigation measures mentioned for the construction phase above must be implemented for any 

maintenance of the development that may be undertaken during the operation phase. 

8. Correct rehabilitation with locally indigenous species. 

9. Monitoring programme to ensure that rehabilitation efforts are successful to ensure that risks 

such as erosion, spread of exotic species and the edge effect are avoided. 

10. Constant maintenance of the area to ensure re-colonisation of floral species. 

11. Regular removal of alien species which may jeopardise the proliferation of indigenous species. 
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3.2 Plant Rescue Protection Plan 

Table 52: Plant Rescue Protection Plan 

PLANT RESCUE PROTECTION PLAN 

MITIGATION 

MEASURES 

1. Vegetation removal must be limited to the wind farm construction site 

2. Vegetation to be removed as it becomes necessary rather than removal of all vegetation 

throughout the site in one step 

3. Materials should not be delivered to the site prematurely which could result in additional areas 

being cleared or affected. 

4. No vegetation to be used for firewood. 

5. Gathering of firewood, fruit, muti plants, or any other natural material onsite or in areas adjacent 

to the site is prohibited unless with prior approval of the ECO. 

6. Only vegetation within the study area must be removed. 

7. Vegetation removal must be phased in order to reduce impact of construction. 

8. Construction site office and laydown areas must be clearly demarcated and no encroachment 

must occur beyond demarcated areas. 

9. All natural areas impacted during construction must be rehabilitated with locally indigenous plant 

species. 

10. A buffer zone should be established in areas where construction will not take place to ensure 

that construction activities do not extend into these areas.  

11. Construction areas must be well demarcated and these areas strictly adhered to. 

12. The use of pesticides and herbicides in the study area must be discouraged as these impacts on 

important pollinator species of indigenous vegetation. 

13. Soils must be kept free of petrochemical solutions that may be kept on site during construction. 

Spillage can result in a loss of soil functionality thus limiting the re-establishment of flora. 

14. The grid access power line must span rocky areas in order to avoid transformation in these 

areas.  

15. Soil stockpiles must not become contaminated with oil, diesel, petrol, garbage or any other 
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material, which may inhibit the later growth of vegetation in the soil. 

3.3 Re-Vegetation and Habitat Rehabilitation Plan 

Table 53: Re-Vegetation and Habitat Rehabilitation Plan 

RE-VEGETATION AND HABITAT REHABILITATION PLAN 

MITIGATION 

MEASURES 

1. Re-vegetation should aim to accelerate the natural succession processes so that the plant 

community develops in the desired way, i.e. promote rapid vegetation establishment 

2. Re-vegetation of disturbed surfaces should occur immediately after construction activities are 

completed. This should be done through seeding with indigenous grasses. 

3. All damaged areas shall be rehabilitated upon completion of the contract 

4. Re-vegetation of the disturbed site is aimed at approximating as near as possible the natural 

vegetative conditions prevailing prior to construction.  

5. All natural areas impacted during construction must be rehabilitated with locally indigenous 

species typical of the representative botanical unit. 

6. Rehabilitation must take place in a phased approach as soon as possible. 

7. Rehabilitation process must make use of species indigenous to the area. Seeds from 

surrounding seed banks can be used for re-seeding. 

8. Rehabilitation must be executed in such a manner that surface run-off will not cause erosion of 

disturbed areas.  

9. Planting of indigenous tree species in areas not to be cultivated or built on must be encouraged.  

10. Habitat destruction should be limited to what is absolutely necessary for the construction of the 

infrastructure, including the construction of new roads. In this respect, the recommendations 

from the Ecological Specialist Study should be applied strictly. Personnel should be adequately 

briefed on the need to restrict habitat destruction, and must be restricted to the actual 

construction area. 

11. Monitoring programme to ensure that rehabilitation efforts are successful to ensure that risks 

such as erosion, spread of exotic species and the edge effect are avoided. 
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3.4 Open Space Management Plan 

Table 54: Open Space Management Plan 

OPEN SPACE MANAGEMENT PLAN 

MITIGATION 

MEASURES 

1. A buffer zone should be established in areas where construction will not take place to ensure 

that construction activities do not extend into these areas.  

2. Vehicle movement should be restricted to authorised access roads 

3. Before construction begins, all areas to be developed must be clearly demarcated with fencing 

or orange construction barrier where applicable. 

4. All Construction Camps are to be fenced off in such a manner that unlawful entry is prevented 

and access is controlled. Signage shall be erected at all access points in compliance with all 

applicable occupational health and safety requirements. All access points to the Construction 

Camp should be controlled by a guard or otherwise monitored, to prevent unlawful access. 

5. The contractor and ECO must ensure compliance with conditions described in the EA. 

6. Records of compliance/ non-compliance with the conditions of the authorisation must be kept 

and be available on request. 

7. Records of all environmental incidents must be maintained and a copy of these records be made 

available to provincial department on request throughout the project execution. 

8. Site establishment shall take place in an orderly manner and all required amenities shall be 

installed at camp sites before the main workforce move onto site.  

9. All construction equipment must be stored within this construction camp. 

10. An area for the storage of hazardous materials must be established that conforms to the relevant 

safety requirements and that provides for spillage prevention and containment 

11. The Contractor must provide sufficient ablution facilities, in the form of portable / VIP toilets, at 

the Construction Camps, and shall conform to all relevant health and safety standards and 

codes. No pit latrines, French drain systems or soak away systems shall be allowed and toilets 
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may not be situated within 100 meters of any surface water body or 1:100 year flood line. A 

sufficient number of toilets shall be provided to accommodate the number of personnel working 

in the area. 

12. The Contractor shall inform all site staff to make use of supplied ablution facilities and under no 

circumstances shall indiscriminate sanitary activities be allowed. 

13. No fires will be allowed and the Contractor must make alternative arrangements for heating. LP 

Gas may be used, provided that all required safety measures are in place. The Contractor shall 

take specific measures to prevent the spread of veld fires, caused by activities at the campsites. 

These measures may include appropriate instruction of employees about fire risks and the 

construction of firebreaks around the site perimeter. 

14. Environmental awareness training for construction staff, concerning the prevention of accidental 

spillage of hazardous chemicals and oil; pollution of water resources (both surface and 

groundwater), air pollution and litter control and identification of archaeological artefacts. 

15. Project manager shall ensure that the training and capabilities of the Contractor’s site staff are 

adequate to carry out the designated tasks. 

16. Staff should be educated as to the need to refrain from indiscriminate waste disposal and/or 

pollution of local soil and water resources and receive the necessary safety training. 

17. Staff must be trained in the hazards and required precautionary measures for dealing with these 

substances 
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3.5 Erosion Management Plan 

Table 55: Erosion Management Plan 

EROSION MANAGMENT PLAN 

MITIGATION 

MEASURES 

1. To prevent erosion, material stockpiled for long periods (2 weeks) should be retained in a 

bermed area.  

2. Areas which are not to be constructed on within two months must not be cleared to reduce 

erosion risks. 

3. The area to be cleared must be clearly demarcated and this footprint strictly maintained. 

4. Spoil that is removed from the site must be removed to an approved spoil site or a licensed 

landfill site. 

5. The necessary silt fences and erosion control measures must be implemented in areas where 

these risks are more prevalent. 

6. Wind screening and stormwater control should be undertaken to prevent soil loss from the site.  

7. The use of silt fences and sand bags must be implemented in areas that are susceptible to 

erosion. 

8. Other erosion control measures that can be implemented are as follows: 

9. Brush packing with cleared vegetation  

10. Mulch or chip packing 

11. Planting of vegetation 

12. Hydroseeding / hand sowing 

13. Sensitive areas need to be identified prior to construction so that the necessary precautions can 

be implemented. 

14. All erosion control mechanisms need to be regularly maintained. 

15. Seeding of topsoil and subsoil stockpiles to prevent wind and water erosion of soil surfaces.  

16. Retention of vegetation where possible to avoid soil erosion 

17. Vegetation clearance should be phased to ensure that the minimum area of soil is exposed to 

potential erosion at any one time.  
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18. Re-vegetation of disturbed surfaces should occur immediately after construction activities are 

completed. This should be done through seeding with indigenous grasses. 

19. No impediment to the natural water flow other than approved erosion control works is permitted. 

20. To prevent stormwater damage, the increase in stormwater run-off resulting from construction 

activities must be estimated and the drainage system assessed accordingly. \ 

21. Stockpiles not used in three (3) months after stripping must be seeded to prevent dust and 

erosion. 
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The environmental and social impacts of the project were identified through the four project 

phases (pre-construction, construction, operation and decommissioning). Both positive and 

negative project impacts were identified. The following section briefly describes some of the major 

impacts and proposed mitigation measures within each of the project phases. 

 

4.1 Pre-Construction Phase 

 

The first site activities before mobilization of equipment will be a survey, required for final design 

of wind farm foundations. There will be negative impacts on land associated with the construction 

of camps (temporary loss) and storage of construction materials, and foundations for the 

buildings (permanent loss) and wind turbines. Expectations of improvement in livelihood among 

locals should be addressed through public participation. Construction contracts will include 

environmental monitoring and management procedures and requirements. These must be in 

place prior to the commencement of any construction activities. Avifauna and Bat Monitoring 

programmes have been initiated to document the current baseline of Avifauna and bat activity on 

the site and the area surrounding the site. 

 

4.2 Construction Phase 

 

This phase of the activity will have both positive and negative impacts. The positive impacts are 

employment opportunities offered to the construction workers and any other labourer who will be 

hired to provide their services during the construction phase. The negative impacts would include 

wastes generated, accidents, health and safety, air, dust and noise pollution, vegetation 

clearance, soil erosion, socio-environmental issues, loss of vegetation, and compaction of soil. 

Most of the negative impacts are minor and temporary and the significance of the impacts can be 

greatly reduced by the implementation of mitigation measures, which are outlined in this EMPr. 

The contractor shall ensure that all staff have adequate protective clothing and are adequately 

trained. Avifauna and Bat Monitoring should be initiated to document the impact of the 

construction phase on Avifauna and bat activity on the site and the area surrounding the site. 
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4.3 Operational Phase 

 

The proposed project will have minimal negative effects which mainly relates to loss of aesthetic 

value and habitat. The habitat that will be lost is not regarded as pristine and therefore, is not 

viewed as significant. Most of the negative impacts are minor and the significance of the impacts 

can be greatly reduced by the implementation of mitigation measures, which are outlined in this 

EMPr. 

 

4.4 Decommissioning Phase 

 

As with any project, the facilities used in this project will have a lifetime after which they may no 

longer be cost effective to continue with operation. At that time, the project would be 

decommissioned, and the existing equipment removed.  

 

Potential environmental impacts caused during decommissioning are those, which will be 

mitigated as provided by the Environmental Management Programme. These include: noise and 

emissions to the surrounding environment, removal of hazardous waste and substances, fire, oil 

spills, wastes and public safety. 

 

The disposal of materials from the decommissioned plant is not viewed as high risk. Much of the 

material would be recyclable (steel structures and panels, turbine engines etc.) or inert (concrete 

foundations, etc.). These materials would however, need to be disposed off at a formal waste 

disposal or recycling centre.  

 

Based on the above information, it is unlikely that the Project will have significant adverse social 

and environmental impacts. Most adverse impacts will be of a temporary nature during the 

construction phase and can be managed to acceptable levels with implementation of the 

recommended mitigation measures for the Project such that the overall benefits from the Project 

will greatly outweigh the few adverse impacts. 

 

All the negative impacts will either be moderate or lesser in rating and could be easily mitigated. 

Generally, the proposed wind farm will result in appreciable benefits to the people in the project 

area of influence and bring opportunities for development to the country. 
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Appendix B 
 

Management of Soils: Guidelines 
 

Topsoil 

 Source of topsoil 

o Topsoil shall be stripped from all areas that are to be utilised during the 

construction period and where permanent structures and access is required. 

These areas will include temporary and permanent access roads, construction 

camps, and lay down areas. Topsoil shall be stripped after clearing of woody 

vegetation and before excavation or construction commences. 

o The topsoil is regarded as the top 300mm of the soil profile irrespective of the 

fertility appearance, structure, agricultural potential, fertility and composition of 

the soil. 

 

 Topsoil stripping 

o Soil shall be stripped to a minimum depth of 150mm and maximum depth of 

300mm or to the depth of bedrock where soil is shallower than 300mm. 

Herbaceous vegetation, overlying grass and other fine organic matter shall not be 

removed from the stripped soil. 

o No topsoil which has been stripped shall be buried or in any other way be 

rendered unsuitable for further use by mixing with spoil or by compaction using 

machinery. 

o Topsoil shall preferably be stripped when it is in a dry condition in order to 

prevent compaction. 

 

 Topsoil stockpiling 

o The Consulting Engineer or Environmental Control Officer shall stockpile stripped 

topsoil in areas, which have been approved. Soil stockpiles may take the form of 

windows. 

o To prevent erosion, material stockpiled for long periods (2 weeks) should be 

retained in a bermed area.  

o Topsoil, mulch and subsoil stockpiles must be placed in higher-lying areas of the 

sit, and must not be positioned within stormwater channels or areas of ponding.  

o Topsoil stripped from different soil zones shall be stockpiled separately and 

clearly identified as such. Under no circumstances shall topsoil obtained from 

different soil zones be mixed. 

o Soil stockpiles shall not be higher than 2m or stored for a period longer than one 

year. The slopes of soil stockpiles shall not be steeper than 1 vertical to 2.5 

horizontal. 



 

 

o No vehicles shall be allowed access onto the stockpiles after they have been 

placed. Topsoil stockpiles shall be clearly demarcated in order to prevent vehicle 

access and for later identification when required. 

o Soil stockpiles must not become contaminated with oil, diesel, petrol, garbage or 

any other material, which may inhibit the later growth of vegetation in the soil. 

o After topsoil removal has been completed, the Contractor shall apply soil 

conservation measures to the stockpiles where and as directed by the Consulting 

Engineer or Environmental Control Officer. This may include the use of erosion 

control fabric or grass seeding. 

 

 Topsoil replacement 

o Topsoil shall be replaced to a minimum depth of 75mm over all areas where it 

has been stripped and over disused borrow pits, after construction in those areas 

has ceased. Topsoil placement shall follow as soon as construction in an area 

has ceased. 

o All areas onto which topsoil is to be spread shall be graded to the approximate 

original landform with maximum slopes of 1:25 and shall be ripped prior to topsoil 

placement. The entire area shall be ripped parallel to the contours to a minimum 

depth of 300mm. 

o Topsoil shall be placed in the same soil zone from which it had been stripped. 

However, if there is insufficient topsoil available from a particular soil zone to 

produce the minimum specified depth, topsoil may be brought from other soil 

zones at the approval of the Consulting Engineer or Environmental Control 

Officer. 

o Where topsoil that has been stripped by the Contractor is insufficient to provide 

the minimum specified depth, the Contractor shall obtain suitable substitute 

material from other sources at no cost to the employer. The suitability of the 

substitute material shall be determined by means of soil analyses, which are 

acceptable to the Consulting Engineer or Environmental Control Officer. 

o No vehicles shall be allowed access onto or through topsoil after it has been 

reinstated. 

o After topsoil reinstatement is complete, cleared and stockpiled vegetative matter 

shall be spread randomly by hand over the top soiled area. The vegetative 

material must be replaced on the areas from where it has been removed. 
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1 Locality Plan 
 

 

 

LOERIESFONTEIN 
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2 Introduction 

 
SiVEST SA (Pty) Ltd was appointed by Mainstream Renewable Power to carry out a 
desk top study of the surface hydrology on a proposed site for the purposes of 
establishing a new Photovoltaic (PV) and Wind Energy Farm.  
 
The proposed site is situated on the Remeiander of the Farm Sous 226 and Portion 1 & 
2 of the Farm Aan De Karree Doorn Pan 213, in the Northern Cape Province of South 
Africa, near the town of Loeriesfontein. The sites are bound to the east by the farms; 
Stoot Vley 188, Bitter K’mas 209 & Brak Pan 212, to the north by the farms; Bitter Puts 
187, Buchu Fontein 184 & Karee Doorn Pan 214 and west by the farm; Spring-Bok Tand 
215 & Leeuw Berg River 225 and to the south by the farm Kleine Rooiberg 227 and the 
remainder of Sous 226. 

 
The area of the farms covers a total area of ±15 526.83 ha and it is the intention to utilize 
± 6 988.94 ha of the site; the proposed PV component utilizing ±655.12 ha and the 
proposed wind component utilizing ±6 333.82 ha respectively.  
 
This report therefore serves to outline the related surface, stormwater issues on the 
proposed site for the purposes of inclusion in the Environmental Management 
Assessment (EIA) submission.  
 

 

3 Developer/Client & Consulting Engineer’s Details 
 

Client Details 
 
SOUTH AFRICA MAINSTREAM RENEWABLE POWER DEVELOPMENT (Pty) Ltd 
 
Physical Address: 2 Osborne Road, St Albans on Cavendish, Claremont, Cape Town, 
7708. 
Postal address: PO Box 45063, Claremont, 7735, Cape Town. 
Telephone number - (021) 657 4050 
Fax number - (021) 671 5665 

 
Consulting Engineers Details for the SURFACE STORMWATER MANAGEMENT 
 
SiVEST (Pty) Ltd 
Physical address: 51 Wessel Road Rivonia  
Postal address: P.O. Box 2921 Rivonia 2128. 
Telephone Number - (011) 798 0600 
Fax number - (011) 803 7272 
Email:  - richardh@sivest.co.za 
 - merchandtm@sivest.co.za 
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4 Geotechnical Information 
 
At the time of completion of this report, the soils investigation had not been completed. 
Therefore, for the purposes of this report, we used the ‘SiVEST Draft Soil and 
Agricultural Assessment Report’ dated 20th February 2012, extracts from this report are 
included in the appendices to follow. It should however be noted that once the Soil 
Investigation Report has been completed for this site, we then recommend that the 
stormwater management report be reviewed to formulate a comprehensive management 
report. 
 
In summary the proposed site is typically underlain with the following strata levels;- 
 

A - Horizon  -  Topsoil Shallow - Light Brown Calcareous (10-20cm) 
B - Horizon  -  Hardpan Carbonate / Neocarbonate 

 
Refer Appendix ‘A’ – Draft Soil and Agricultural Assessment Report, 20th Feb 2012 
 
 

5 Stormwater 
 

5.1 Introduction 

The proposed site is located on two separate farms, namely ‘Sous’ and the other ‘Aan 
De Karree Doom Pan’. For the farm ‘Sous’, a ridge line divides the farm into two 
drainage areas, the northern area which drains towards the north east and the southern 
area which drains towards the south west. The remaining farm, ‘Aan De Karree Doom 
Pan’ is also divided into two separate catchment areas, namely; the eastern and western 
catchment. The eastern catchment drains towards the south east and the western 
catchment drains towards the north west. 

The slope on the entire site varies between ±0.5% and ±5.9% with the location of the PV 
plant located in the area where the slope is between ±0.6% and ±1.3%. 

From the information provided it is not clear as to the extent of any possible 1:100 year 
flood inundation areas. However, these areas appear to exist and are evident on the 
proposed site. Further studies in this regard will need to be carried out to determine the 
extent of these affected areas. 

 

5.2 Plant Drainage 

Wind Turbines 

The ‘Final Scoping Report’ under Section 1.2 – Technical Description1, makes reference 
to a number of individual Wind Turbines constructed in a typical manner across the site. 
The wind turbine consists of a mast fixed onto a concrete base slab with the turbine and 
propellers fixed onto the mast. Surrounding the mast will be a gravel “hard standing” 
surface which will be used as a laydown area.2 

                                                
1
 SiVEST Final Scoping Report (21

st
 November 2011) – ‘Section 2.1’ Technical Description 

2
 SiVEST Final Scoping Report (21

st
 November 2011) – ‘Section 2.1’ Technical Description 
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It is our opinion that the gravel laydown area surrounding the turbine mast should be 
sloped at a minimum of 2% to allow surface stormwater run-off to migrate off the 
laydown area. Located at the toe and adjacent to the laydown area, it is proposed to 
construct a suitably sized swale that is shaped and grass lined, so as to direct the 
stormwater run-off into a detention pond. The detention pond should be suitably sized to 
reduce the velocities of the concentrated stormwater and ultimately to deposit any 
transported eroded sediments, thus controlling / minimizing erosion.  

Natural stormwater run-off emanating of the higher lying ground above the wind turbines 
laying down area should be directed, with the help of grass lined swales, away from the 
laying down area into the same detention ponds as stated above. This will reduce 
stormwater build up flowing and across the laydown area. 

 

Photovoltaic (PV) Plant 

The PV Plant includes inter alia that the natural vegetation of the site should remain and 
that only the large trees/shrubs should be removed. Furthermore, that the PV panels will 
be mounted on a central pivot structure, above the natural vegetation and therefore no 
bulk earthworks will be required. 

As no bulk earthworks will be required, we believe that minimal stormwater measures 
will be required. Furthermore, the Mean Annual Precipitation (MAP) for this site north of 
the Loeriesfontein area is ±77mm/year3 which further substantiates the minimal need for 
stormwater management with natural vegetation intact.  

The proposed stormwater measures for the PV Plant includes the draining of each 
drainage area by means of suitably sized grass lined earth channels positioned within the 
proposed road reserves. The earth channels will gravitate towards the identified detention 
areas, where stormwater will be attenuated in order to deposit any transported sediments 
and reduce the flow velocities. 

 

5.3 Road Drainage  

As indicated in the Final Scoping Report 4 surrounding road positions and road types, we 
have assumed that the bulk of the distribution roads and the main access road to the site 
will be gravel roads.  

To assist with the stormwater run-off, these gravel roads should typically be graded and 
shaped with a 2% crossfall back into the slope, allowing stormwater to be channelled in 
a controlled manor towards the, natural drainage lines and to assist with any sheet flow 
on the site.    

Where any proposed roads, intersect the natural, defined drainage lines, it is suggested 
that either suitably sized pipe culverts or drive through causeways are installed / 
constructed and should take into account the hydrology criteria for a selected major 
storm as outlined in section 5.6 below. 

 
Refer Appendix ‘B’ – ‘Study Area’ (Dwg No 11421/320) 
Refer Appendix ‘B’ – ‘Proposed Site Layout’ (Dwg No 11421/321) 

                                                
3
 Design Rainfall and Flood Estimation in South Africa by JC Smithers & RE Schulze 

4
 SiVEST Final Scoping Report (21

st
 November 2011) – ‘Section 2.1’ Technical Description 



 

SiVEST/11421/Mainstream Stormwater/ 

Loeriesfontein Stormwater Management Plan 

April 2012 

- 9 -

Refer Appendix ‘B’ – ‘Pre Development Area’ (Dwg No 11421/322)     
Refer Appendix ‘B’ – ‘Pre Development Area’ (Dwg No 11421/323)     
Refer Appendix ‘B’ – ‘Typical Stormwater Details’ (Dwg No 11421/324)     
 

5.4 Minor Storm 

The minor storm design period should be used, to determine the size of the earth 
channels. A return period of 1:5 years is applicable which approximates to an average 
intensity of 17 mm/hour5. 

 
 

5.5 Major Storm 

The major storm occurrence i.e. 1:25 year, 1:50 & 1:100 year return should be used to 
calculate culverts in defined drainage lines and to determine flood levels where 
necessary. Intensities for each occurrence are as follows; 1:25 year – 24.6 mm/hour,                      
1:50 year – 28.7 mm/hour and 1:100 year – 32.6 mm/hour6 respectively. 

 

Refer Appendix ‘C’ – ‘Design Rainfall and Flood Estimation in South Africa by      
                                     JC Smithers & RE Schulze’ 

 

 

6 Conclusion / Recommendation  
 

It should be noted that an indicative site layout and wind turbine description has been 
used as described in the ‘Final Scoping Report’7. Further, re-evaluation of this proposal 
would be required to ensure alignment with the environmental scoping criteria in the 
event the site layout and details have been finalised.  

Furthermore, it should be noted that a detailed 1:100 Year Floodline Analysis will be 
required prior to the final detailed design being completed. 

 

 

 

 

 

 

 

 

 

                                                
5
 Design Rainfall and Flood Estimation in South Africa by JC Smithers & RE Schulze 

6
 Design Rainfall and Flood Estimation in South Africa by JC Smithers & RE Schulze 

7
 SiVEST Final Scoping Report (21

st
 November 2011) – ‘Section 2.1’ Technical Description 
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1. INTRODUCTION AND TERMS OF REFERENCE 

 

 

Mainstream Renewable Power (Pty) Ltd (MRP) requested a baseline assessment of the soil, land 

use and agricultural characteristics for the area affected by a proposed Wind and Solar Photovoltaic 

(PV) Energy Facility, near Loeriesfontein in the Northern Cape Province of South Africa.  

 

The primary objective of this assessment is to provide specialist soil and agricultural input into the 

overarching Environmental Impact Assessment (EIA) Report. In order to achieve this objective a study 

of the climate, soils, terrain, land capability, geology, current agricultural practices and agricultural 

potential was carried out. This report serves to summarise such a study and present the relevant 

results, as well as outline the predicted impacts of the proposed activities on local soil and agricultural 

resources.   

 

The project is proposed on the following 3 farm portions which are approximately 49 km north of 

Loeriesfontein: 

 

 Remainder of the Farm Sous No. 226, Calvinia Road, Northern Cape 

 Portion 1 of the Farm Aan De Karree Doorn Pan No. 213, Calvinia Road, Northern Cape 

 Portion 2 of the Aan De Karree Doorn Pan Farm No. 213, Calvinia Road, Northern Cape 

 

MRP proposes to construct wind and solar facilities using a phased approach.  

 

Phase 1:  Construction of a 50 MW wind energy facility. 

 

Phase 2:  Construction of a 420 MW wind energy facility connecting to Eskom’s 400kV Helios 

Substation. 

 

Phase 3: Construction of a 100 MW PV Solar facility and associated infrastructure.  

 

It is hoped that this assessment, along with the other specialist studies, will inform infrastructural 

positioning and minimise the predicted potential impacts on the receiving environment. 

 

1.1  Brief Description of the Project and Study Area  

 

The purpose of this section is to provide basic site information for later reference. Please note that a 

more detailed description of the site’s characteristics is provided in Sections 3 through 6 of this 

report.  

 

The Northern Cape Province is considered to be one of the most suitable regions for the 

establishment of wind farms and PV facilities. Accordingly, land portions located outside of 

Loeriesfontein have been identified as a potential site. The proposed site is located on the farms Sous 

and Aan De Karree Doorn Pan, approximately 49km north of Loeriesfontein. The site near 

Loeriesfontein falls within the boundaries of the Hantam Local Municipality. The site is approximately 

10 157 ha in size of which a smaller area will be required for the establishment of the proposed wind 
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and solar facility. The study area is considered to be fairly natural Karoo shrubland with low intensity 

sheep grazing on the site.. As such the human footprint in most of the area is considered to be 

relatively low. Vast grazing land is interspersed with seasonal pans and non-perennial streams. The 

non-perennial streams are located to the southwest of the site. The southern end of the study area 

contains the existing Helios substation which will be the link between the proposed development and 

the national electricity grid (SiVEST, 2011). 

 

Although limited, the access roads which exist are in a reasonable condition. Water is the major 

limiting factor to local agricultural enterprises and the assessed area contains no perennial rivers and 

nor does the project area border a perennial river.  

 

 
Figure 1: Site overview map 
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  Figure 2: Site Locality Map (MRP, 2011) 
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1.2 Description of Proposed Activities and Technical Details 

 

The technical details provided in this Section are primarily extracted from the Loeriesfontein Final 

Scoping Report produced by SiVEST (2011).  

 

The proposed development includes the construction of a wind and solar energy facility.  

 

1.2.1  Wind Energy Facility 

 

The wind energy facility includes the phased construction of approximately 168 wind turbines, 

connecting transmission lines and the construction of service roads to link the various turbines. 

Twenty (20) turbines will be erected in Phase 1 while one hundred and forty eight (148)  are prposed 

in Phase 2 of the project. Each turbine is rated at between 1 and 3 MW. It is proposed that the wind 

turbines will produce around 450 MW. A wind turbine is a rotary device that extracts energy from the 

wind. The size of the wind turbines will depend on the developable area and the total generation 

capacity that can be produced as a result. The wind turbines will therefore have a hub height of 

between 80 to 120m and a rotor diameter of 87 to 120m. The blade rotation direction will depend on 

wind measurement information received later in the process. The rotation will range from 6 to 20 rpm. 

The foundation of each wind turbine will be approximately 20m x 20m. 

 

The footprint for each wind turbine will therefore be approximately 400m². A hard standing area of 

approximately 2 400m
2
 for crane usage will accompany each wind turbine. Hence, the total footprint 

for each wind turbine and the associated hard standing area will be 2 800m². The foundation will be 

up to 2.5m deep. As already mentioned, it is anticipated at this stage that 180 wind turbines will be 

constructed. The total area for all the wind turbines for the Loeriesfontein study site will therefore be 

approximately 546 800m² (including the hard standing areas) (SiVEST, 2011). 

 

1.2.2  Solar Energy Facility 

 

A 100 MW solar energy, covering between 212 and 406 ha is also proposed for the Loeriesfontein 

site. The proposed solar energy facility will be a Photovoltaic (PV) Plant consisting of a number of 

panel arrays. The panel arrays are approximately 15m x 4m in area. These are mounted into metal 

frames which are usually aluminum. Concrete or screw pile foundations are used to support the panel 

arrays. The arrays are either fixed on a tracking system or tilted at a fixed angle equivalent to the 

latitude at which the site is located in order to capture the most sun. Arrays usually reach up to 

between 5m and 10m above ground level.  

 

The PV arrays are typically connected to each other in strings and the strings connected to DC to AC 

inverters. The DC to AC inverters may be mounted on the back of the panels support substructures / 

frames or alternatively in a central inverter station. The strings are connected to the inverters by low 

voltage DC cables. Power from the inverters is collected in medium voltage transformers through AC 

cables. Cables may be buried or pole mounted depending on voltage level and site conditions. The 

medium voltage transformers can be compact transformers distributed throughout the solar field or 

alternatively located in a central sub-station. It is likely to be a central substation in this instance 

(SiVEST, 2011).  
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2. METHODOLOGY 

 

The following methodology was followed in order to ascertain the status quo of soil and agricultural 

resources within the study area. Further, outline the predicted impacts resulting from the proposed 

development and activities in the Proposed Development Area (PDA).  

 

 2.1  Desktop Study 

 

A detailed desktop assessment was undertaken for the project area. The objective of this study is to 

broadly evaluate the soil and land use of the site and receiving environment by interrogating relevant 

climate, topographic, landuse and soil datasets. By utilising these data resources one is able to 

broadly assess the current soil, agricultural and land use characteristics and provide a basis for a 

more detailed and spatially relevant assessment.  

 

2.2  Soil Survey 

 

A detailed soil survey was conducted for both the three farm portions. At each sample point a hand 

auger was used to identify and describe the diagnostic horizons to form and family level according to 

"Soil Classification - A Taxonomic System for South Africa” as well as noting relevant soil 

characteristics such as depth, texture and limiting layers. At each auger point the relevant soil and 

land use data was recorded and the location of the auger point captured using a handheld GPS. This 

information was combined to produce detailed soil polygon maps for the project area.     

 

2.4  Agricultural Potential Assessment 

 

In terms of this study, agricultural potential is described as an area’s suitability and capacity to 

sustainably accommodate an agricultural land use. The soil information gained from the survey along 

with the land use assessment is combined with climate, water resource, crop information and 

topographic data in order to provide a spatial classification of the land based on its agricultural 

potential. A study of local agricultural practises was also carried out.  

 

2.5  Impact Assessment 

 

The impact assessment utilises the findings of the soil survey and agricultural potential assessment in 

order to determine reference conditions of the soil and agricultural resources.  Potential soil and 

agricultural impacts, as a result of the proposed activities, are described in this section and any major 

impacts/fatal flaws will be identified for consideration by the pertinent authorities. 

 

 

 

 

 



 

Loeriesfontein Wind and Solar Photovoltaic Energy Facilities  SiVEST Engineering Division 
Draft Soil and Agricultural Assessment Report     
Revision No. 2.0 
February 2012  Page 6 of 36 

3.  DESKTOP AGRICULTURAL POTENTIAL ASSESSMENT 

 

The objective of the desktop component of this assessment is to provide broad soil and agriculturally 

related characteristics of the project area. It should be clearly noted that, since the spatial information 

used to drive this portion of the assessment is of a reconnaissance nature, only large scale climate, 

land use and soil details are provided. More detailed and site specific information for the study area 

are provided in subsequent Sections of this report (Sections 4, 5 and 6). 

 

In order to ascertain the broad soil and agricultural potential characteristics of the project area 

relevant climate, topographic, landuse and soil datasets were sourced and interrogated.  

 

Existing high level GIS data was sourced from National GIS Datasets as well as the Environmental 

Potential Atlas for South Africa (ENPAT) Database for the Western Cape Province of South Africa, 

compiled by the Department of Environmental Affairs and Tourism (DEAT, 2001).  

 

The main purpose of ENPAT is to proactively indicate potential conflicts between development plans 

and critical, endangered or sensitive environments. By combining the aforementioned data resources, 

one is able to broadly assess the site, receiving environment, and its ability to accept change, in the 

form of development. More agriculturally relevant spatial information was obtained from the AGIS 

Database.    

 

 

3.1  Climate  

 

The study area has an arid Mediterranean type climate with winter rainfall regime i.e. most of the 

rainfall is confined to early autumn and winter. Mean Annual Precipitation (MAP) is approximately 179 

mm per year. An MAP of 179 mm is deemed as extremely low remembering that 500 mm is 

considered the minimum amount of rain required for sustainable dry land farming (Figure 3 and Table 

1). Thus without some form of supplementary irrigation natural rainfall for the study area is insufficient 

to produce sustainable harvests. This is reflected in the lack of dry land crop production within the 

study area 

 

Average daily temperatures range from 30 
o
C in summer to 17 

o
C in winter. Average night time 

temperatures drop to around 2.4 
o
C during winter (Table 2). Evaporation is estimated to be in the 

region of 2400 mm per annum and thus the area is subjected to very severe moisture availability 

restrictions (AGIS, 2012).  

 

In summary the climate for the study area is severely restrictive to arable agriculture which is primarily 

due to the lack of rainfall and high moisture availability restrictions.  

 

Table 1: Mean monthly rainfall for Loeriesfontein (Source: South Africa’s Rain Atlas) 

 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Avg 

Rainfall 

(mm) 
8.7 11.3 17 20.8 23.3 21.1 18.3 14.3 11.1 9 7 7 14.1 
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Figure 3:  Mean monthly rainfall graph for Loeriesfontein 

 

Table 2:  Mean monthly and annual temperature for Loeriesfontein                                           

(Source: http://www.saexplorer.co.za) 
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3.2 Geology 
 

Virtually the entire study area is underlain by a Shale geologic material (Figure 4). Shale is a clastic 

sedimentary rock and is formed by the settling and accumulation of clay rich minerals and other 

sediments. Due to the settling process this parent material usually takes the form parallel rock layers 

which lithifies over time.  Non-descript sedimentary geologic materials are located along the western 

border of the study area derived from pre-existing rock and sediments.  

 

 
 Figure 4: Geological map 
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3.3  Terrain 
 

Slope or terrain is used to describe the lie of the land. Terrain influences climate and soils 

characteristics and thus plays a dominant role in determining whether land is suitable for agriculture. 

In most cases sloping land is more difficult to cultivate and usually less productive than flatland, and is 

subject to higher rates of water runoff and soil erosion (FAO, 2007). 

 

The study area is characterised by flat and gently sloping topography with an average gradient of less 

than 5% (Figure 5).The flat topography also makes this area ideal for the proposed development. 

 

 
 Figure 5: Slope Analysis of the study area  

 

 

 

 

 

 

 

 

 

3.4  Land Cover 
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The study area is classified as natural / vacant and is used as general grazing land for sheep and 

wildlife (Figure 6). Vast grazing land is interspersed with seasonal pans and non-perennial streams. 

The southern end of the study area contains an existing substation which will be the link between the 

proposed development and the national electricity grid. Stocking rate for the area is approximately at 

a low stocking rate of around 1 SSM (small stock unit) per 10 hectares. 

 

 
Figure 6: Land Cover Map  

 

 

 

 

 

 

 

 

 

 

3.5  Soil Characteristics 

 

According to the ENPAT database the site is dominated by mix of Glenrosa and Mispah soil forms 

(Figure 7). These soils develop where bands of weathering rock are found close to the soil surface. 

Glenrosa and Mispah soils generally have an inherently low agricultural potential due to a distinct lack 
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of rooting depth (<0.45 m) (Figure 8) and also exhibit moderately high soil erosion hazard ratings; 

thus soil conservation practices such as minimum tillage and trash blankets should be employed.  

 

A mix of red and yellow apedal soil forms are found near the western border of the site are also 

associated with a shallow effective soil depth of less than 0.45 m.  

 

 
 Figure 7: Broad soil type map 
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  Figure 8: Soil depth map 

 

The ENPAT Database also provides an overview of the study area’s agricultural potential based on its 

soil characteristics, it should be noted this spatial dataset does not take prevailing climate into 

account. Restrictive climate characteristics, due to heat and moisture stress will further reduce the 

agricultural potential of the area under assessment.  The study area is dominated by soils which are 

not suited for arable agriculture (Figure 9) but which can still used as grazing land.  
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Figure 9: Soil Potential Map 

 

3.6  Desktop Agricultural Assessment: Results Summary 

 

By taking all the site characteristics (climate, geology, land use, slope and soils) into account the 

agricultural potential for the majority of the study area is classified as being extremely low for crop 

production while moderately low for grazing. This poor agricultural potential rating is primarily due to 

restrictive climatic characteristics and soil depth limitations. The site is not classified as high potential 

nor is it a unique dry land agricultural resource.  
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4.  SOIL SURVEY AND FIELD VERIFICATION 
 

 

Due to the size of the site (10 157 ha) local agricultural activities (unimproved grazing land) and the 

nature of the proposed activities, an exploratory soil survey was performed. At each survey point the 

soil was described to form and family level according to "Soil Classification - A Taxonomic System for 

South Africa” (Soil Classification Working Group, 1991) and the following properties were noted:  

 

 Estimation of ‘A’ horizon clay content,  

 Permeability of upper B horizon,  

 Effective rooting depth,  

 Signs of wetness,  

 Surface rockiness,  

 Surface crusting,  

 Vegetation cover, and  

 Detailed description of the particular area such as slope. 

 

4.1 Soil Descriptions  

 

This Section lists the major soil forms encountered during the soil survey along with a site-specific 

description of each soil form. Other soils encountered during the field verification, which were 

recorded very sparsely across the site and therefore not fully described include:  

 Brandvlei 

 Augrabies 

 

4.1.1 Mispah Form 

 

Soil Family: Mostly 1200 (Non bleached, Calcareous), limited bleached and/or non-calcareous  

Diagnostic Horizons and Materials: 

A-Horizon: Orthic 

B-Horizon: Hard Rock 

 

Site Specific Description: 

The Mispah soil form falls within the lithic soil group. Lithic soils are associated with shallow soils 

where parent rock is found close to the soil surface. The A-horizon varied from brown to ivory in 

colour and was generally 10-20 cm deep, directly overlying various hard rock materials (Figure 10). 

The Mispah soil form dominates large areas of the study area and surface rocks are common (Figure 

11). Large portions of the site contain non-contiguous bands of shallow rock and Hardpan Carbonate 

which lead to areas being classified as a Mispah and Coega complex. 

 

Land Use Capability:  

This soil has low agricultural potential due to the distinct lack of rooting depth and as such these soils 

are generally utilised for grazing land. If ripped and cultivated however precise irrigation scheduling is 

imperative. These soils also exhibit high soil erosion hazard ratings thus soil conservation practices 

such as minimum tillage and trash blankets should be employed. 
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Figure 10:  An example of a shallow Mispah Soil Form encountered on the PDA  

 

 
Figure 11: Shallow, rocky soils dominate large portions the PDA 

Orthic A 

Hard Rock 
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4.1.2 Coega Form 
 
Family: 2000 (Calcareous A Horizon) 

Diagnostic Horizons and Materials: 

A-Horizon: Orthic 

B-Horizon: Hardpan Carbonate 

 

Site Specific Description: 

The Coega form is a type of calcic soil whose profile contains at least one carbonate-rich horizon. 

Carbonate retention in the soil profile is a result of an arid climate where evaporation far exceeds 

rainfall. When encountered on the PDA the A-horizon of this soil form was generally light brown, 

calcareous and lightly structured. This Orthic A-horizon overlies a hard pan carbonate which was 

limiting to plant growth. The effective soil depth was generally less than 0.2 m. Large portions of the 

site contain non-contiguous bands of shallow rock and Hardpan Carbonate which lead to areas being 

classified as a Mispah and Coega complex. 

 

Agricultural Potential: 

Calcic soils are associated with arid regions and thus the use of these carbonate rich soils in South 

Africa is limited.  Limitations in terms of sustainable agricultural use include shallow rooting depth, 

high pH, high salinity and low plant Phosphorus availability (Fey, 2010). The distinct lack of rooting 

depth also reduces the agricultural potential of these soils. Such limitations restrict calcic soils to 

extensive grazing unless irrigation is available. These soils also exhibit high soil erosion hazard 

ratings thus soil conservation practices such as minimum tillage and trash blankets should be 

employed. 

 

  
Figure 12:  An example of a shallow Coega Soil Form encountered on the PDA  

Orthic A 

  Hardpan 

Carbonate 
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Figure 13: Shallow and surface Hardpan Carbonate is common throughout the PDA 

 

4.1.3  Prieska Form 

 

Soil Family: Generally 1110 (Not bleached, Non-red B, Non Luvic) 

Diagnostic Horizons and Materials: 

A-Horizon: Orthic  

B-Horizon: Neocarbonate  

C-Horizon: Hardpan Carbonate 

 

Site Specific Description: 

Like the Coega form the Augrabies soil form falls within the calcic soil group whose defining 

characteristic is the accumulation of calcium carbonate. Carbonate retention in the soil profile is a 

result of an arid climate where evaporation far exceeds rainfall. When encountered on the PDA the A-

horizon of this soil form was light brown and thin. This Orthic A-horizon overlies a Neocarbonate B-

horizon which lacked structure other than the porous micro-aggregates and had a uniform ivory colour 

(Figure 14). The Neocarbonate B overlies Hard Pan Carbonate which is limiting to plants. The soil 

form was generally non-luvic
1
 and the pedological depth seldom exceeded 0.5 m. The entire profile 

tested positive to the presence of carbonates
2
 when treated with cold 10% hydrochloric acid. 

 

 

 

                                                           
1
 Clay content did not increase with soil depth. 

2
 The soil profile contained carbonates to effervesce visibly when treated with cold 10% hydrochloric acid. 
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Land Use Capability:  

Calcic soils are associated with arid regions and thus the use of these carbonate rich soils in South 

Africa is limited.  Limitations in terms of sustainable agricultural use include high pH, high salinity, low 

plant available Phosphorus and other trace elements as well as toxic levels of extractable of Boron 

(Fey, 2010). Such limitations restrict calcic soils to extensive grazing unless irrigation is available. 

These soils also exhibit high soil erosion hazard ratings thus soil conservation practices such as 

minimum tillage and trash blankets should be employed. 

 

 
Figure 14: An example of a Prieska encountered the PDA 

 

4.2 Soil Summary 

 

The soils identified on the PDA are predominantly calcic and shallow with a low agricultural potential. 

Rocky and shallow calcic soils (Mispah and Coega Form) cover 97% of the surveyed area (Figure 

17). Virtually all the soils encountered on site contained at least one layer that was limiting to plant 

growth and these layers included rock and hard pan carbonate. The soils’ properties identified during 

the field verification reflect the arid climate in which they were formed. 

 

The location and description of the sample points are provided in Appendix A: Soil Properties. This 

information was used to create a verified soil map showing homogeneous soil bodies (Figure 16). 

Combining the effective depth information (i.e. depth to root limiting layer) and Inverse Distance 

Weighting one is able to obtain a generalised soil depth for the PDA (Figure 18). Soils with an 

Orthic A 

Neocarbonate B 

Hardpan 

Carbonate 
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effective depth of greater than 50 cm were rarely observed during the soil survey with most soils 

exhibiting an effective soil depth of less than 30 cm.  

 

 
Figure 15: Verified Soil Map for the Plateau East North Site 
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Figure 16: Graph showing the percentage area per soil form for the Plateau East North Site 

 

 
Figure 17: Verified Soil Depth Map 
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5.  AGRICULTURAL POTENTIAL ASSESSMENT 
 

 

In terms of this study, agricultural potential is described as an area’s suitability and capacity to 

sustainably accommodate an agricultural land use with this potential being benchmarked against crop 

production.  

 

5.1  Current Situation 

 

The farms which constitute the assessment area for this project are currently used as extensive 

grazing land for free range sheep production (Figure 29). After discussions with the various land 

owners the stocking rates are estimated at around 1 SSM (small stock unit) per 10 hectares. Water is 

the major limiting factor to local agricultural enterprises and PDA does not contain nor do they border 

a perennial river / freshwater impoundment which could be used as a source of irrigation water. The 

site does not currently accommodate any centre pivots, irrigation schemes or active agricultural fields. 

Seasonal pans tend to have the highest grazing potential due to the increased plant available water. 

Drinking water for the animals is sourced from the groundwater resources. 

 

 
Figure 18: A typical flock of sheep grazing on the Loeriesfontein Site 
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5.2  Verified Agricultural Potential 

 

Overall agricultural potential is based on assessing a number of inter-related factors including climate, 

topography, soil type, soil limitations and current land use. In this area climate is the overriding and 

foremost limiting factor to sustainable agricultural production. The combination of low rainfall and an 

extreme moisture deficit means that sustainable arable agriculture cannot take place without some 

form of irrigation. The site does not contain nor is it bounded by a reliable surface water irrigation 

resource and the use of groundwater for this purpose does not seem agriculturally and economically 

feasible. This is due to the high cost of borehole installation, the sheer volume of water required for 

irrigation purposes and the quality of the local groundwater.  

 

Shallow lithic and calcic soils (Mispah and Coega Form) cover approximately 97% of the total survey 

area. Virtually all the soils encountered had a layer that was limiting to plant growth and are very 

susceptible to erosion. Effective soil depth rarely exceeded 50 cm. A map indicating agricultural 

potential in terms of crop production for site is provided in Figure 19. The majority of the site has been 

classified as having low potential for crop production due to an arid climate and highly restrictive soil 

characteristics. The site is not classified in terms of registering a high agricultural potential and they 

are not a unique dry land agricultural resource. The PDA is considered to have a moderately low 

value when utilised as grazing land, its current use. 

 

 
Figure 19: Agricultural Potential Map for the PDA 
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6. AGRICULTURAL IMPACT ASSESSMENT 

 

 

From an agricultural perspective the loss of high value farm land and / or food security production, as 

a result of the proposed activities, is the primary concern of this assessment. In South Africa there is a 

scarcity of high potential agricultural land, with less than 14% of the total area being suitable for dry 

land crop production (Smith, 2006).  Consequently areas which can sustainably accommodate dry 

land production need to be protected from non-agricultural land uses. The desktop assessment, field 

verification and agricultural potential assessment (Sections 3, 4 and 5) has already shown that the 

study area is unsuitable for dry land crop production and is dominated by unimproved grazing land. In 

order to determine the significance of the impacts on agricultural resources an impact rating system 

was utilised.  

 

6.1 Determination of Significance of Impacts  
 

Significance is determined through a synthesis of impact characteristics which include the context and 

the intensity of an impact. Context refers to the geographical scale (i.e. site, local, national or global) 

whereas Intensity is defined by the severity of the impact (e.g. the magnitude of deviation from 

background or baseline conditions, the size of the area affected, the duration of the impact and the 

overall probability of occurrence). Significance is calculated as per the example shown in Table 4.  

 

Significance is an indication of the importance of the impact in terms of both physical extent and time 

scale, and therefore indicates the level of mitigation required. The total number of points scored for 

each impact indicates the level of significance of the impact.  

 

6.2 Impact Rating System Methodology  
 

Impact assessments must take account of the nature, scale and duration of effects on the 

environment whether such effects are positive (beneficial) or negative (detrimental).  

 

6.2.1 Rating System Used To Classify Impacts  

 

The rating system is applied to the potential impact on the receiving environment and includes an 

objective evaluation of the mitigation of the impact. Impacts have been consolidated into one rating. In 

assessing the significance of each issue, the following criteria (including an allocated point system) is 

used: 

 

NATURE 

Include a brief description of the impact of environmental parameter being assessed in the context of 

the project. This criterion includes a brief written statement of the environmental aspect being impacted 

upon by a particular action or activity. 

 GEOGRAPHICAL EXTENT 
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This is defined as the area over which the impact will be expressed. Typically, the severity and 

significance of an impact have different scales and as such bracketing ranges are often required. This 

is often useful during the detailed assessment of a project in terms of further defining the determined. 

1 Site The impact will only affect the site 

2 Local/district Will affect the local area or district 

3 Province/region Will affect the entire province or region 

4 International and National Will affect the entire country 

    

  

 

PROBABILITY 

This describes the chance of occurrence of an impact 

1 Unlikely 

The chance of the impact occurring is extremely low 

(Less than a 25% chance of occurrence).  

2 Possible 

The impact may occur (Between a 25% to 50% chance 

of occurrence). 

3 Probable 

The impact will likely occur (Between a 50% to 75% 

chance of occurrence). 

4 Definite 

Impact will certainly occur (Greater than a 75% chance 

of occurrence). 

      

REVERSIBILITY 

This describes the degree to which an impact on an environmental parameter can be successfully 

reversed upon completion of the proposed activity.  

1 Completely reversible 

The impact is reversible with implementation of minor 

mitigation measures 

2 Partly reversible 

The impact is partly reversible but more intense 

mitigation measures are required. 

3 Barely reversible 

The impact is unlikely to be reversed even with intense 

mitigation measures. 

4 Irreversible 

The impact is irreversible and no mitigation measures 

exist. 
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IRREPLACEABLE LOSS OF RESOURCES 

This describes the degree to which resources will be irreplaceably lost as a result of a proposed 

activity. 

1 No loss of resource. The impact will not result in the loss of any resources. 

2 Marginal loss of resource The impact will result in marginal loss of resources. 

3 Significant loss of resources The impact will result in significant loss of resources. 

4 Complete loss of resources The impact is result in a complete loss of all resources. 

 

 

DURATION 

This describes the duration of the impacts on the environmental parameter. Duration indicates the 

lifetime of the impact as a result of the proposed activity 

1 Short term 

The impact and its effects will either disappear with 

mitigation or will be mitigated through natural process in 

a span shorter than the construction phase (0 – 1 

years), or the impact and its effects will last for the 

period of a relatively short construction period and a 

limited recovery time after construction, thereafter it will 

be entirely negated (0 – 2 years). 

2 Medium term 

The impact and its effects will continue or last for some 

time after the construction phase but will be mitigated 

by direct human action or by natural processes 

thereafter (2 – 10 years). 

3 Long term 

The impact and its effects will continue or last for the 

entire operational life of the development, but will be 

mitigated by direct human action or by natural 

processes thereafter (10 – 50 years). 

4 Permanent 

The only class of impact that will be non-transitory. 

Mitigation either by man or natural process will not 

occur in such a way or such a time span that the impact 

can be considered transient (Indefinite).  
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CUMULATIVE EFFECT 

This describes the cumulative effect of the impacts on the environmental parameter. A cumulative 

effect/impact is an effect which in itself may not be significant but may become significant if added to 

other existing or potential impacts emanating from other similar or diverse activities as a result of the 

project activity in question. 

1 Negligible Cumulative Impact 

The impact would result in negligible to no cumulative 

effects 

2 Low Cumulative Impact 

The impact would result in insignificant cumulative 

effects 

3 Medium Cumulative impact The impact would result in minor cumulative effects 

4 High Cumulative Impact The impact would result in significant cumulative effects 

  

 

 

INTENSITY / MAGNITUDE 

 Describes the severity of an impact 

1 Low 

Impact affects the quality, use and integrity of the 

system/component in a way that is barely perceptible. 

2 Medium 

Impact alters the quality, use and integrity of the 

system/component but system/ component still 

continues to function in a moderately modified way and 

maintains general integrity (some impact on integrity). 

3 High 

Impact affects the continued viability of the 

system/component and the quality, use, integrity and 

functionality of the system or component is severely 

impaired and may temporarily cease. High costs of 

rehabilitation and remediation. 

4 Very high 

Impact affects the continued viability of the 

system/component and the quality, use, integrity and 

functionality of the system or component permanently 

ceases and is irreversibly impaired (system collapse). 

Rehabilitation and remediation often impossible. If 

possible rehabilitation and remediation often unfeasible 

due to extremely high costs of rehabilitation and 

remediation. 
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SIGNIFICANCE 

Significance is determined through a synthesis of impact characteristics. Significance is an indication 

of the importance of the impact in terms of both physical extent and time scale, and therefore indicates 

the level of mitigation required. This describes the significance of the impact on the environmental 

parameter. The calculation of the significance of an impact uses the following formula: 

 

(Extent + probability + reversibility + irreplaceability + duration + cumulative effect) x 

magnitude/intensity.  

The summation of the different criteria will produce a non weighted value. By multiplying this value with 

the magnitude/intensity, the resultant value acquires a weighted characteristic which can be measured 

and assigned a significance rating. 

 

 

 

 

Points Impact Significance Rating Description 

      

6 to 28 Negative Low impact  The anticipated impact will have negligible negative 

effects and will require little to no mitigation. 

6 to 28 Positive Low impact  The anticipated impact will have minor positive effects. 

29 to 

50 

Negative Medium impact  The anticipated impact will have moderate negative 

effects and will require moderate mitigation measures. 

29 to 

50 

Positive Medium impact  The anticipated impact will have moderate positive 

effects. 

51 to 

73 

Negative High impact  The anticipated impact will have significant effects and 

will require significant mitigation measures to achieve 

an acceptable level of impact. 

51 to 

73 

Positive High impact  The anticipated impact will have significant positive 

effects. 

74 to 

96 

Negative Very high impact  The anticipated impact will have highly significant 

effects and are unlikely to be able to be mitigated 

adequately.  These impacts could be considered "fatal 

flaws".  

74 to 

96 

Positive Very high impact  The anticipated impact will have highly significant 

positive effects.    
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6.2.2 Impact Summary 

Once rated, the impacts are summarised and a comparison made between pre- and post mitigation 

phases. The rating of environmental issues associated with different parameters prior to and post 

mitigation of a proposed activity will be averaged. A comparison is then made to determine the 

effectiveness of the proposed mitigation measures and identify critical issues related to the 

environmental parameters. 

 

5.3 Rating of Predicted Impacts: Loss of Agricultural Land / Production 

 

The proposed development’s primary impact on agricultural activities will involve the construction of 

the wind turbines, a PV field and associated infrastructure. The construction entails the clearing of 

vegetation around the footprint of the turbines, PV arrays and the crane hardstand, as well as creating 

service roads (Section 1.2).  

 

Normal grazing (the dominant agricultural activity) will be permitted around the turbines and within the 

PV field. All three farms, which constitute the study area, are dominated grazing land and this activity 

is considered non-sensitive when assessed within the context of the proposed development. 

Consequently, the impact of the proposed development on the study area’s agricultural potential will 

be extremely low, with the loss of agricultural land being attributed to the creation of the service roads 

and around the turbine and array foundations. We re-iterate that this loss is considered 

inconsequential within the context of this assessment. The construction of these facilities will only 

influence a portion of assessed area. The remaining land will continue to function as they did prior to 

the development.  
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Table 2:   Impact rating table for the contamination of local soil and land use resources 

IMPACT TABLE  

Environmental Parameter Soil and Land Use Resources 

Issue/Impact/Environmental 

Effect/Nature  

Loss of agricultural land and / or production as a result of the 

proposed activities 

     Extent Site: Impacts will be restricted to the site. 

     Probability Definite: A marginal loss of grazing land is definitely occur. 

     Reversibility Completely Reversible: The land can be returned to grazing after 

construction has been completed. 

     Irreplaceable loss of resources Marginal Loss: The construction of the turbines, solar field and 

associated infrastructure will result in a very marginal loss of 

agricultural land and production. 

     Duration Long Term: The impact and its effects will continue or last for the 

entire operational life of the development. The life span of the 

development is greater than 20 years. 

     Cumulative effect Negligible Cumulative Impact 

     Intensity/magnitude Low 

     Significance Rating The anticipated impact will have negligible negative effects and 

will require little to no mitigation. 

   

  Pre-mitigation impact rating Post mitigation impact rating 

Extent 1 1 

Probability 4 4 

Reversibility 1 1 

Irreplaceable loss 2 2 

Duration 3 3 

Cumulative effect 1 1 

Intensity/magnitude 1 1 

Significance rating -12 (low negative) -12 (low negative) 
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Mitigation measures  Due to the overarching site characteristics and the nature of the 

proposed development viable mitigation measures are limited 

and will most likely revolve around erosion control:  

 Clearing activities should be kept to a minimum (turbine. 

Road and PV site footprint). 

 In the unlikely event that heavy rains are expected activities 

should be put on hold to reduce the risk of erosion.  

 If additional earthworks are required, any steep or large 

embankments that are expected to be exposed during the 

‘rainy’ months should either be armoured with fascine like 

structures.  

If earth works are required then storm water control and wind 
screening should be undertaken to prevent soil loss from the site 

 

There are no centre pivots, irrigation schemes or active agricultural fields which will be influenced by 

the proposed development. Therefore, from an agricultural perspective, there are no problematic or 

fatal flaw areas for the site (Figure 20). 

 

 
Figure 20: No Go Area Map from an Agricultural Perspective 
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7.  SUMMARY AND RECOMMENDATIONS 

 

 

Mainstream Renewable Power (MRP) requested a baseline assessment of the soil, land use and 

agricultural characteristics for the area affected by the proposed Loeriesfontein Wind and Solar 

Photovoltaic Energy Facility.  The primary objective of this assessment is to provide specialist soil and 

agricultural input into the overarching Environmental Impact Assessment (EIA) Report.  

 

MRP proposes to construct wind and solar facilities using a phased approach.  

 

Phase 1:  Construction of a 50 MW wind energy facility. 

 

Phase 2:  Construction of a 420 MW wind energy facility connecting to Eskom’s 400kV Helios 

Substation. 

 

Phase 3: Construction of a 100 MW PV Solar facility and associated infrastructure, which will 

cover 200 ha of the site.  

 

The proposed site is located on the farms Sous and Aan De Karree Doorn Pan and is approximately 

10 157 ha in size. The study area is dominated by unimproved unimproved veld which is 

predominantly utilized as grazing land for sheep.  

 

The study area has an arid Mediterranean type climate with winter rainfall regime i.e. most of the 

rainfall is confined to early autumn and winter. Mean Annual Precipitation (MAP) is approximately 179 

mm per year.  The combination of low rainfall and severe moisture deficient means that sustainable 

arable agriculture cannot take place on the farm without some form of irrigation. The study area is 

characterised by flat and gently sloping topography with an average gradient of less than 5%. The 

soils identified on the PDA are predominantly calcic and shallow with a low agricultural potential. 

Rocky and shallow calcic soils (Mispah and Coega Form) cover 97% of the surveyed area. Virtually all 

the soils encountered had a layer that was limiting to plant growth and the effective soil depth rarely 

extended below 50 cm. 

 

The site is not classified as high potential nor is it a unique dry land agricultural resource. The study 

area has been classified as having an extremely low potential for crop production due to an arid 

climate and highly restrictive soil characteristics but are considered to have a moderately low value as 

grazing land, its current use. 

 

Normal grazing (the dominant agricultural activity) will be permitted around the turbines and within the 

PV field. All three farms, which constitute the study area, are dominated grazing land and this activity 

is considered non-sensitive when assessed within the context of the proposed development. 

Consequently, the impact of the proposed development on the study area’s agricultural potential will 

be extremely low, with the loss of agricultural land being attributed to the creation of the service roads 

and around the turbine and array foundations. There are no centre pivots, irrigation schemes or active 

agricultural fields which will be influenced by the proposed development. Therefore, from an 

agricultural perspective, there are no problematic or fatal flaw areas for the site. All alternatives 

proposed for the project are feasible from an agricultural perspective.  
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9. APPENDIX A: SOIL PROPERTIES 

 

Auger 
Number 

Soil 
Form 

Soil 
Family 

Effective Depth 
(m) 

Pedological 
Depth (m) 

Limiting 
Layer X Y 

1 Ms 1200 0.20 0.20 Rock 19.502 -30.434 

2 Ms 1200 0.20 0.20 Rock 19.501 -30.439 

3 Ms 1200 0.10 0.10 Rock 19.501 -30.441 

4 Ms 1200 0.20 0.20 Rock 19.500 -30.443 

5 Ms 1200 0.20 0.20 Rock 19.503 -30.446 

6 Ms 1200 0.20 0.20 Rock 19.505 -30.449 

7 Ms 1200 0.20 0.20 Rock 19.503 -30.451 

8 Ms 1200 0.20 0.20 Rock 19.501 -30.453 

9 Ms 1200 0.20 0.20 Rock 19.499 -30.456 

10 Ms 1200 0.20 0.20 Rock 19.499 -30.458 

11 Ms 1200 0.20 0.20 Rock 19.498 -30.462 

12 Ms 1200 0.20 0.20 Rock 19.502 -30.464 

13 Ms 1200 0.10 0.10 Rock 19.505 -30.468 

14 Ms 1200 0.10 0.10 Rock 19.508 -30.470 

15 Ms 1200 0.10 0.10 Rock 19.510 -30.470 

16 Ms 1200 0.10 0.10 Rock 19.512 -30.472 

17 Ms 1200 0.10 0.10 Rock 19.516 -30.472 

18 Ms 1200 0.10 0.10 Rock 19.518 -30.473 

19 Ms 1200 0.10 0.10 Rock 19.523 -30.476 

20 Ms 1200 0.10 0.10 Rock 19.500 -30.468 

21 Ms 1200 0.10 0.10 Rock 19.499 -30.471 

22 Ms 1200 0.10 0.10 Rock 19.497 -30.471 

23 Ms 1200 0.10 0.10 Rock 19.490 -30.468 

24 Ms 1200 0.10 0.10 Rock 19.498 -30.450 

25 Co 2000 0.20 0.20 HPC 19.512 -30.433 

26 Co 2000 0.20 0.20 HPC 19.520 -30.435 

27 Ms 1200 0.20 0.20 Rock 19.525 -30.437 

28 Ms 1200 0.20 0.20 Rock 19.530 -30.438 

29 Ms 1200 0.10 0.10 Rock 19.536 -30.440 

30 Ms 1200 0.10 0.10 Rock 19.542 -30.441 

31 Ms 1200 0.10 0.10 Rock 19.547 -30.443 

32 Co 2000 0.20 0.20 HPC 19.551 -30.445 

33 Ms 1200 0.10 0.10 Rock 19.553 -30.451 

34 Ms 1200 0.10 0.10 Rock 19.556 -30.455 

35 Ms 1200 0.20 0.20 Rock 19.443 -30.456 

36 Pr 1110 0.40 0.40 HPC 19.430 -30.443 

37 Co 2000 0.10 0.10 HPC 19.427 -30.431 

38 Co 2000 0.20 0.20 HPC 19.430 -30.423 

39 Co 2000 0.20 0.20 HPC 19.432 -30.414 

40 Co 2000 0.10 0.10 HPC 19.433 -30.410 
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Auger 
Number 

Soil 
Form 

Soil 
Family 

Effective Depth 
(m) 

Pedological 
Depth (m) 

Limiting 
Layer X Y 

41 Ms 1200 0.10 0.10 Rock 19.435 -30.405 

42 Co 2000 0.20 0.20 HPC 19.579 -30.433 

43 Co 2000 0.20 0.20 HPC 19.578 -30.437 

44 Ms 1200 0.10 0.10 Rock 19.575 -30.444 

45 Ms 1200 0.10 0.10 Rock 19.579 -30.444 

46 Ms 1200 0.20 0.20 Rock 19.572 -30.444 

47 Pr 2110 0.90 0.90 HPC 19.573 -30.450 

48 Co 2000 0.20 0.20 HPC 19.572 -30.453 

49 Ms 1200 0.10 0.10 Rock 19.571 -30.454 

50 Ms 1200 0.10 0.10 Rock 19.570 -30.455 

51 Pr 2110 0.80 0.80 HPC 19.567 -30.456 

52 Pr 2110 0.70 0.70 HPC 19.578 -30.362 

53 Pr 2110 0.50 0.50 HPC 19.577 -30.367 

54 Ms 2100 0.30 0.30 Rock 19.575 -30.374 

55 Co 2000 0.20 0.20 HPC 19.573 -30.380 

56 Ms 1200 0.10 0.10 Rock 19.571 -30.389 

57 Pr 2110 0.50 0.50 HPC 19.569 -30.394 

58 Co 2000 0.20 0.20 HPC 19.566 -30.405 

59 Co 2000 0.20 0.20 HPC 19.568 -30.405 

60 Co 2000 0.10 0.10 HPC 19.562 -30.420 

61 Co 2000 0.10 0.10 HPC 19.581 -30.421 

62 Pr 2110 0.40 0.40 HPC 19.582 -30.416 

63 Ms 1200 0.10 0.10 Ms 19.583 -30.415 

64 Ms 1200 0.10 0.10 Rock 19.586 -30.412 

65 Pr 2110 0.50 0.50 HPC 19.587 -30.405 

66 Br 1000 0.50 0.50 HPC 19.590 -30.397 

67 Ms 1200 0.10 0.10 Rock 19.592 -30.389 

68 Ms 2200 0.10 0.10 Rock 19.595 -30.381 

69 Ms 2200 0.10 0.10 Rock 19.602 -30.384 

70 Ms 2200 0.20 0.20 Rock 19.613 -30.389 

71 Ms 1200 0.10 0.10 Rock 19.618 -30.385 

72 Ms 1200 0.10 0.10 Rock 19.620 -30.381 

73 Ms 1200 0.10 0.10 Rock 19.622 -30.378 

74 Ms 1200 0.10 0.10 Rock 19.614 -30.394 

75 Co 2000 0.20 0.20 HPC 19.613 -30.400 

76 Co 2000 0.20 0.20 HPC 19.611 -30.408 

77 Co 2000 0.20 0.20 HPC 19.611 -30.410 

78 Ms 1200 0.10 0.10 Rock 19.610 -30.413 

79 Ms 1200 0.10 0.10 Rock 19.609 -30.415 

80 Co 2000 0.20 0.20 HPC 19.607 -30.427 

81 Ms 1200 0.10 0.10 Rock 19.598 -30.439 

82 Ms 1200 0.10 0.10 Rock 19.596 -30.441 

83 Ms 1200 0.10 0.10 Rock 19.595 -30.447 
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Auger 
Number 

Soil 
Form 

Soil 
Family 

Effective Depth 
(m) 

Pedological 
Depth (m) 

Limiting 
Layer X Y 

84 Ms 1200 0.10 0.10 Rock 19.588 -30.455 

85 Ms 1200 0.10 0.10 Rock 19.587 -30.457 

86 Ms 1200 0.10 0.10 Rock 19.586 -30.459 

87 Ms 1200 0.10 0.10 Rock 19.557 -30.433 

88 Ms 1200 0.20 0.20 Rock 19.553 -30.432 

89 Ms 1200 0.20 0.20 Rock 19.545 -30.430 

90 Ms 1200 0.20 0.20 Rock 19.544 -30.430 

91 Ag 1110 0.40 0.40 Rock 19.540 -30.429 

92 Ms 1200 0.20 0.20 Rock 19.536 -30.428 

93 Ms 1200 0.10 0.10 Rock 19.531 -30.426 

94 Ms 1200 0.10 0.10 Rock 19.528 -30.425 

95 Ms 1200 0.20 0.20 Rock 19.525 -30.424 

96 Ms 1200 0.20 0.20 Rock 19.519 -30.423 

97 Ms 1200 0.10 0.10 Rock 19.516 -30.423 

98 Ms 1200 0.10 0.10 Rock 19.513 -30.422 

99 Ms 1200 0.20 0.20 Rock 19.512 -30.422 

100 Co 2000 0.10 0.10 HPC 19.507 -30.421 

101 Co 2000 0.10 0.10 HPC 19.506 -30.424 

102 Co 2000 0.10 0.10 HPC 19.505 -30.427 

103 Ms 1200 0.20 0.20 Rock 19.505 -30.429 

104 Ms 1200 0.20 0.20 Rock 19.503 -30.432 

105 Ms 1200 0.10 0.10 Rock 19.499 -30.432 

106 Ms 1200 0.10 0.10 Rock 19.495 -30.433 

107 Pr 1110 0.40 0.40 HPC 19.491 -30.433 

108 Co 2000 0.20 0.20 HPC 19.487 -30.433 

109 Co 2000 0.20 0.20 HPC 19.486 -30.434 

110 Co 2000 0.20 0.20 HPC 19.485 -30.434 

111 Co 2000 0.20 0.20 HPC 19.480 -30.434 

112 Ms 1200 0.10 0.10 Rock 19.476 -30.433 

113 Ms 1200 0.10 0.10 Rock 19.473 -30.431 

114 Pr 1110 0.60 0.60 HPC 19.468 -30.432 

115 Ms 1200 0.10 0.10 Rock 19.467 -30.430 

116 Co 2000 0.20 0.20 HPC 19.464 -30.426 

117 Co 2000 0.10 0.10 HPC 19.463 -30.424 

118 Ms 1200 0.20 0.20 Rock 19.462 -30.421 

119 Ms 1200 0.10 0.10 Rock 19.479 -30.431 

120 Co 2000 0.20 0.20 HPC 19.482 -30.431 

121 Co 2000 0.20 0.20 HPC 19.485 -30.431 

122 Ms 1200 0.10 0.10 Rock 19.491 -30.432 

123 Ms 1200 0.10 0.10 Rock 19.495 -30.432 

124 Ms 1200 0.20 0.20 Rock 19.498 -30.432 
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APPENDIX  ‘C’ 
 
 



User selection has the following criteria:

Coordinates: Latitude: 30 degrees 26 minutes;  Longitude: 19 degreess 33 minutes

Durations requested: 1 h, 1 d

Return Periods requested: 5 yr, 20 yr, 50 yr, 100 yr

Block Size requested: 1 minutes

Data extracted from Daily Rainfall Estimate Database File

The six closest stations are listed

Station Name SAWS Distance Record MAP Altitude Duration Return Period (years)

Number (km) (Years) (ｰ) (') (ｰ) (') (mm) (m) (m/h/d) 5 5L 5U 20 20L 20U 50 50L 50U 100 100L 100U 100L 100U

LOERIESFONTEIN - POL 0160807_A 56.8 82 30 57 19 27 202 885 1 d 43 42.2 43.6 61 58.2 64.4 73.6 68.2 80.8 83.6 75.3 95 75.3 95

LOERIESFONTEIN (POL) 0160807_W 56.8 91 30 57 19 27 202 885 1 d 41.3 40.6 41.9 58.6 55.9 61.9 70.7 65.6 77.7 80.3 72.4 91.3 72.4 91.3

BLINKKLIP 0134671_W 88.6 25 31 11 19 53 172 900 1 d 36.7 36.5 37 53.4 52.4 54.6 64.8 63 67 73.8 71.3 77 71.3 77

GROOT TOREN 0134378_W 93.2 64 31 17 19 42 205 840 1 d 38.4 37.7 38.9 54.5 52 57.5 65.7 60.9 72.2 74.7 67.3 84.9 67.3 84.9

MANELSFONTEIN 0134854_W 98.3 35 31 14 19 59 174 1020 1 d 38.8 38 39.2 60.4 57.3 62.9 76.8 70.5 82.7 90.6 80.9 100.1 80.9 100.1

NELSKOP 0162784_W 98.3 31 30 34 20 27 115 926 1 d 37.5 37 37.8 57.9 55.7 59.7 72.7 68.3 76.5 84.9 78.1 90.7 78.1 90.7

Gridded values of all points within the specified block

MAP Altitude Duration Return Period (years)

(ｰ) (') (ｰ) (') (mm) (m) (m/h/d) 5 5L 5U 20 20L 20U 50 50L 50U 100 100L 100U

30 25 19 32 88 985 1 h 16.8 13.5 20.1 23.8 18.6 29.6 28.7 21.8 37.2 32.6 24.1 43.8

1 d 30.1 17.5 43 42.7 24.1 63.6 51.5 28.2 79.8 58.6 31.1 93.8

30 26 19 32 77 978 1 h 16.8 13.4 20.2 23.8 18.5 29.8 28.7 21.7 37.4 32.6 24 43.9

1 d 29.4 16.7 42.3 41.7 23 62.5 50.3 26.9 78.5 57.1 29.7 92.3 .,

30 26 19 33 77 976 1 h 16.8 13.4 20.2 23.8 18.5 29.8 28.7 21.7 37.4 32.6 24 43.9

1 d 29.3 16.7 42.3 41.6 23 62.5 50.2 26.9 78.5 57.1 29.7 92.2

30 25 19 33 77 972 1 h 16.8 13.4 20.2 23.8 18.5 29.8 28.7 21.7 37.4 32.6 24 44

1 d 29.3 16.7 42.3 41.6 23 62.4 50.2 26.9 78.4 57 29.7 92.1

30 25 19 34 78 961 1 h 16.8 13.4 20.2 23.8 18.5 29.8 28.7 21.7 37.4 32.6 23.9 44

1 d 29.4 16.7 42.3 41.7 23 62.5 50.3 27 78.5 57.1 29.8 92.2

30 26 19 34 74 968 1 h 16.8 13.4 20.2 23.8 18.5 29.8 28.7 21.7 37.4 32.6 23.9 44

1 d 29.1 16.4 42.1 41.3 22.7 62.1 49.8 26.6 78 56.6 29.3 91.7

30 27 19 32 72 962 1 h 16.8 13.4 20.2 23.8 18.5 29.8 28.7 21.6 37.5 32.6 23.9 44

1 d 29 16.3 42 41.2 22.5 62 49.7 26.4 77.9 56.5 29.1 91.6

30 27 19 33 69 960 1 h 16.8 13.4 20.2 23.8 18.4 29.9 28.7 21.6 37.5 32.6 23.9 44.1

1 d 28.8 16.1 41.8 40.9 22.2 61.7 49.3 26 77.5 56 28.7 91.1

30 27 19 34 70 960 1 h 16.8 13.4 20.2 23.8 18.4 29.9 28.7 21.6 37.5 32.6 23.9 44.1

1 d 28.8 16.2 41.8 40.9 22.3 61.8 49.4 26.1 77.5 56.1 28.9 91.1

LongitudeLatitude

LongitudeLatitude
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PROJECT COMPLIANCE WITH IFC STANDARDS 

 

1 PERFORMANCE STANDARD 2: LABOUR AND WORKING CONDITIONS 

 

At the inception of the project, the following will be undertaken by South Africa Mainstream 

Renewable Power Loeriesfontein (Pty) Ltd  

1.1 Workers Conditions and Management of Worker relationship 

 

A Human Resources Policy will be developed unique to the Loeriesfontein site. 

 

The Policy will relate to the following: 

 

 Workers will be entitled to payment (at the agreed rate) with the permissible wage deductions; 

 An overtime agreement will be reached with all staff which will include payment and hours 

taken; 

 All workers will be entitled to leave for holidays vacation, illness, injury and maternity or other 

reasons. The policy will document the process by which these are to be applied for 

 Workers will be entitled to benefits as agreed with South Africa Mainstream Renewable 

Power Loeriesfontein (Pty) Ltd. 

 The employees’ will be afforded the right to form and join workers’ organizations of their 

choosing without any interference or employment consequences and to bargain collectively 

with the employer;  

 A disciplinary and termination procedures will be developed and this will be made known to all 

employees; 

 The conditions of work will be agreed upon and included in all employee agreements/ 

contracts; 

 An Occupational Health and safety, hygiene and emergency preparedness plan will be 

developed and adapted from South Africa Mainstream Renewable Power Loeriesfontein (Pty) 

Ltd’s existing documentation; 

 Promotion requirements and procedures will be put in place and made available to all 

employees;  

 Vocational training opportunities will be made available where relevant;  

 Other matters covered by law and Performance Standard 2.  

 

1.2 Working Relationship 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd will keep an open line of 

communication with workers regarding working conditions and human resources for the duration of 

the project. A record will be kept of this communication which will include wages, benefits, duration of 

employment and working conditions. 

 



All communications will be undertaken in the language that is understandable to workers and must be 

clear and understandable.  

 

1.3 Working Conditions and Terms of Employment 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd will enter into a contract with all 

workers which will document the said working conditions and employment requirements. These will 

be in line with the Basic Conditions of Employment Act, 1997 (Act No.75 of 1997). 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd will ensure that the workplace for 

all workers is compliant with the Occupational Health and Safety Act, 1993 (Act No. 85 of 1996). 

 

Terms of employment included in the contract with the employees will include the process that would 

need to be undertaken should disciplinary action be required. The document will also document 

agreed wages, overtime arrangements and compensation and leave procedures. 

 

1.4 Workers Organisations  

 

Workers will have the right to join workers organisations or unions and South Africa Mainstream 

Renewable Power Loeriesfontein (Pty) Ltd will not interfere or hinder this process. No discrimination 

against workers who join or do not join will be shown. South Africa Mainstream Renewable Power 

Loeriesfontein (Pty) Ltd will facilitate the process by providing access to the relevant unions in the 

interest of protecting the workers’ rights.  

 

1.5 Non-Discrimination and Equal Opportunity 

 

Employment on the project will be undertaken in line with the Employment Equity Act, 1998 (Act No. 

55 of 1998). South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd will base the 

employment relationship on the principle of equal opportunity and fair treatment, and will not 

discriminate with respect to aspects of the employment relationship, including recruitment and hiring, 

compensation, working conditions, terms of employment, access to training, promotion, termination, 

retirement and discipline.   

 

1.6 Retrenchment 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd will develop a plan to mitigate the 

adverse impacts of retrenchment of employees should the loss of a large number of jobs be 

anticipated. The process would need to be undertaken in a non discriminative manner and be fair and 

transparent.   



 

 

 

1.7 Grievance Procedures 

 

1.7.1 Purpose 

 

The purpose of the Mainstream Renewable Power grievance procedure is to assist and encourage all 

employees to raise any issues of concern to them in order that the organisation may take action to 

resolve these issues where appropriate.  The grievance procedure does not replace normal Manager 

employee dialogue, but is another open form of communication.  The policy is not appropriate for 

dealing with issues of harassment, sexual harassment or bullying, which should be addressed 

through the separate procedures set out in the employee handbook.    

 

1.7.2 Policy 

 

A grievance is dissatisfaction with a term or condition of employment, workplace relationships or the 

work environment.  It is the policy of Mainstream to recognise that situations of this nature may arise 

from time to time; therefore this procedure is in place to assist employees to resolve such situations 

quickly and effectively in order to restore harmonious working conditions for all employees.   

 

Management are responsible for listening and responding to all employee concerns raised through 

this procedure.  In all cases, matters will be dealt with in as confidential a manner as possible.  

Employees may utilise the following procedure whenever they feel it is required. 

 

During the formal stages of the procedure, employees have the right to be accompanied at a meeting 

by a colleague of their choice.  An employee may initiate the procedure at any stage. 

 

1.7.3 Grievance Procedure: 

 

 Informal Discussion: 

 

Employees are encouraged to approach their Manager in the first instance to discuss issues and 

attempt to resolve them informally.  It is important that the employee indicates that the issue is being 

raised under the informal grievance procedure in order that the manager may understand the 

seriousness of the issue of concern.  At this stage the Manager will consider the grievance carefully 

and respond to the employee within a reasonable timeframe.  If the employee is not satisfied with the 

response provided, he / she may escalate the issue to the formal grievance procedure.  If it is not 

appropriate to approach their Manager then they may approach their Manager’s superior. 

 



 Stage 1: Formal Procedure 

Where an employee is dissatisfied with the response received following the informal stage, or where 

he/she decides to bypass this step of the process, then he/she may approach their Manager in order 

to raise a formal grievance.  If it is not appropriate to approach their Manager directly, the employee 

may approach their Manager’s superior.   

 

In order to raise a formal grievance it is necessary to put the grievance in writing and to submit this to 

the relevant Manager.  A formal grievance hearing meeting will be arranged within five working days, 

to which the employee may bring a colleague.  The employee will be invited to provide more 

information regarding their grievance.   

 

Following exploration of the grievance, the meeting will be adjourned to allow management to 

consider the grievance further and to identify possible solutions where appropriate.  A prompt decision 

will be provided to the employee, in writing, within a reasonable timeframe (usually 5 days).  A record 

of the meeting will be retained and given to those in attendance. 

 

 Stage 2: Formal Procedure 

Where an employee is dissatisfied with the response received following Stage 1 of the Formal 

Procedure, or where he/she decides to bypass this step of the process, then he/she may approach 

the HR Manager in order to raise their formal grievance.  If it is not appropriate to approach the HR 

Manager directly, then a Director of the Company may be approached instead.   

 

In order to raise a formal grievance it is necessary to put the grievance in writing and to submit this to 

the relevant Manager i.e. the HR Manager or the Director.  A formal grievance hearing will be 

arranged within five working days to which the employee may bring a colleague.  The employee will 

be invited to provide more information regarding their grievance.   

 

Following exploration of the grievance, the meeting will be adjourned to allow management to 

consider the grievance further and to identify possible solutions where appropriate.  A prompt decision 

will be provided to the employee, in writing, within a reasonable timeframe (usually 5 days).  A record 

of the meeting will be retained and given to those in attendance. 

 

 Stage 3: Formal Procedure 

Where an employee is dissatisfied with the response received following Stage 2 of the Formal 

Procedure, or where he/she decides to bypass this step of the process, then he/she may approach 

the Chief Executive in order to raise their formal grievance.  If it is not appropriate to approach the 

Chief Executive directly, then another Director of the Company may be approached instead.   

 

In order to raise a formal grievance it is necessary to put the grievance in writing and to submit this to 

the relevant Manager i.e. the Chief Executive or another Director.  Where possible, a formal grievance 

hearing will be arranged within ten working days, to which the employee may bring a colleague.  The 

employee will be invited to provide more information regarding their grievance.   

 

Following exploration of the grievance, the meeting will be adjourned to allow management to 

consider the grievance further and to identify possible solutions where appropriate, if any.  A prompt 



decision will be provided to the employee, in writing, within a reasonable timeframe (usually 10 days).  

A record of the meeting will be retained and given to those in attendance. 

 

The decision after Stage 3 will be binding on all concerned with the grievance and no further appeals 

of the grievance will be entertained.  If the employee is dissatisfied with the response given to the 

grievance, he / she will have to accept that it cannot be resolved to their satisfaction, as the procedure 

has been exhausted. 

 

Should the employee wish to, he/she may refer the matter, in terms of the provisions of the Labour 

Relations Act, to the Commission for Conciliation, Mediation and Arbitration (CCMA). 

 

1.8 Child Labour 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd commits to not using child labour 

under any circumstances. A minimum work age will be set for the project and this will be included in 

all human resource documents.  

 

1.9 Forced labour 

 

MAINSTREAM RENEWABLE POWER SOUTH AFRICA commits to not employing forced labour. 

Forced labour consists of any work or service not voluntary performed that is exacted from an 

individual under threat or force or penalty. 

 

1.10 Occupational Health and Safety 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd will provide their workers with a 

safe and healthy work environment, taking the risks associated with the PV project into account. The 

Occupational Health and Safety Act, 1993 (Act No. 85 of 1996) will be fully enforced on site at all 

times. Every possible effort will be taken to prevent accidents, injury, disease or any other hazards to 

workers.  

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd will ensure induction of all 

workers prior to entering the establishment to ensure their safety.  

 

An incident register will be kept on site and all health and safety events will be recorded.  

 

An emergency and preparedness plan will be drawn up in line with the Occupational Health and 

Safety Act as well as the IFC Occupational Health and Safety guidelines. This would include 

evacuation plans and emergency plans. 

 

 



Mainstream Renewable Power South Africa is compliant with ISO 9001, 14001 and OHSAS 18001. 

Our SHEQ processes are consistent with the requirements of the “Equator Principles” as applied by 

the Equator Principles Financial Institutions (EPFIs). From a SHEQ perspective the following details 

provide details of how we comply. 

 

1.10.1 Principle 2; Social and Environmental Assessment   

Our ISO 14001 management system requires; 

 the assessment of baseline social and environmental conditions and aspects 

 impact assessment combined with option selection 

 legislative compliance local as well as global 

 Cultural aspects and heritage protection 

 Protection of human rights and community health 

 Protection of and conservation of biodiversity and ecosystems 

 Land acquisition and involuntary resettlement 

 Cumulative impacts of existing projects 

 

Our ISO 9001 management system requires; 

 Socio-economic impacts including impacts on communities and disadvantaged groups 

 Participation with those affected with aspects of the design, review, and implementation of the 

project 

 Optimisation of energy production 

 

Our OHSAS 18001 management system requires; 

 Protection of employees, contractors and subcontractors, 3
rd

 parties and anyone else who 

may be exposed to our activities 

 Fire prevention and emergency response 

 Appropriate Welfare provision based upon risk assessment; first aid equipment and personnel 

suitably qualified, induction to work place risks, safe access and egress, noise control, 

protection from machinery and moving parts, welding/hot working risks, working form height, 

confined space working,  

 Development of a Health Impact assessment (HIA) and Plan( See IFC HIA guidance) 

developed with the stakeholders and proportionate to the risks identified . Implementing the 

agreed elements of the plan such as training skills for local employees, disease transmittal 

with migrant work forces, provision of infrastructure and health care.  

The above and many other hazards all controlled in accordance with the EH&S general and wind 

energy guidance notes.   

 

1.10.2 Principle 4, Action Plan and Management system 

 

Our South African Integrated Management System (SIMS) is a combination of the  3 standards 

referenced above which collectively as shown above delvers the requirements of the EPFI.  SHEQ 

plans will be produced for the life cycle (development, pre-construction, construction, Operating and 

Maintenance, decommissioning)  of the project. 

 



1.10.3 Principle 7, Independent Review 

As required by our ISO 9001 system will be commission a competent 3
rd

 party ( eg Environmental 

consulting services  Swaziland) to independently assess our compliance with the EPFIs. In particular 

the identification of aspects associated with the project and impacts they have together, with where 

relevant, the options selected.  

 

1.10.4 Principle 9, Independent Monitoring and Reporting 

The data and information we collate as we move through the life cycle of the project will be collated by 

the SHEQ manager in accordance with the Key Performance Indicator procedure currently in place. 

The data will be independently reviewed by a competent 3rd party (eg Environmental Impact 

Management Services (EIMS) (South Africa)).  

 

1.10.5 Principle 10, EPFI Reporting 

As part of our corporate public reporting , based upon the Global Reporting Initiative and developing 

ISO standards, Mainstream will publish an annual report which will available via electronic, CD-ROM 

and as a hard copy made available upon request.  

 

1.11 Environmental 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd will ensure compliance with the 

National Environment Management Act (Act No.21 of 1988) amendments to the Environmental 

Impact Assessment Regulations, 2010 and listing Notices and all relevant IFC guidance documents.  

 

A legal compliance register will be compiled and updated as necessary. These will link with the 

project SHEQ Plan. 

 

1.12 Supply Chain 

 

South Africa Mainstream Renewable Power Loeriesfontein (Pty) Ltd will endeavour to source goods 

and materials locally however certain aspects of the technology associated with the project will 

require the import of equipment.  

 

1.13 Organisational Chart 

 

Figure 1: Company Organogram for project below 

http://www.eims.co.za/
http://www.eims.co.za/
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