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CHAPTER 8: 

VISUAL IMPACTS 
 

SUMMARY 

The visual specialist study of the proposed Plan8 wind energy facility near Grahamstown was 
conducted by Henry Holland of map(this). 

The landscape character of the region is rural-agricultural.  Three main landscape character types 
were identified and they all have a low sensitivity to changes brought by the wind farm.  The visual 
absorption capacity for the development is low due to the size and height of the wind farm. 

A number of buildings were identified as potentially at risk of shadow flicker effect from wind 
turbines.  Shadow flicker modelling indicated that only one of these buildings may be at risk for 
more than 30 hours/year or 30 minutes on the worst affected day. 

Table 1-1 Visual impact criteria 

Criteria Impact 

Viewer Sensitivity 
Residents of urban areas and rural villages – Highly sensitive to changes in their views. 

Residents on surrounding farms – Highly sensitive 

Scenic viewpoints and protected areas – Highly sensitive – there are no recognised 
viewpoints protected for their scenic quality in the region. 

Motorists – Low sensitivity due to short exposure time and the fact that their focus on 
landscape is reduced. 

Visibility of Development 
High due to the tall structures and their position in the topography. 

Visual Exposure 
Residents of surrounding urban areas and rural villages – Low since these are more 

than 10km from the proposed site. 

Residents on surrounding farms – high visual exposure for a number of farm residences 

or buildings. 

Protected areas and scenic viewpoints – moderate to high for some areas within 

Elephant Park and Trumpeter‟s Drift game farms, and Kap River nature reserve. 

Motorists – high for sections of the N2. 

Visual Intrusion Residents of rural villages – moderate to low due to their distance from the wind farm 

site. 

Protected areas – moderate to high for some game farms in the region. 

Residents on surrounding farms – moderate to low since wind farms are seen as 

compatible with agricultural landscapes internationally. 

Motorists – High for a short time when in close proximity. 

The significance of the landscape impact according to the rating methodology is expected to be 
moderate due to the long duration, the regional extent and the slight severity of the impact. 

The significance of the visual impact on sensitive viewers during the construction phase is high in 
terms of the suggested rating methodology, due to the regional extent of highly visible construction 
activity and high severity of the impact.  Not all of the construction phase will necessarily have a 
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negative visual impact since the construction of wind turbines is an incredible engineering feat and 
viewers are likely to find it fascinating to observe. 

The overall significance of the visual impact on sensitive viewers during the operational phase is 
high due to the regional extent, long term and high severity of the impact.  The wind farm will be 
highly intrusive on the views of a number of highly sensitive viewers. 

The significance of the impact of lighting of the turbines according to aviation regulations is 
medium due to the long term of the development. 

The significance of the effect of shadow flicker on residents of buildings in close proximity to wind 
turbines is medium before mitigation (mainly due to the long term of the impact), and low after 
mitigation since the likelihood of it occurring for more than the established threshold is reduced.  
Mitigation includes planting trees or thicket such that windows through which shadow flicker may 
affect residents will be hidden from the effect.  Other possible measures are also suggested. 

The main opposition to the wind farm is likely to come from game farm (and to a lesser extent, eco-
tourism) operators who feel that highly visible wind farms will have a negative impact on tourism to 
the region.  The study area has a large number of game farms, and there will be areas on these 
farms where wind turbines will intrude on views and viewpoints. 
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LIST OF ABBREVIATIONS 

AMSL   Above mean sea level 

DEM    Digital Elevation Model 

DTM   Digital Terrain Model 

EIA    Environmental Impact Assessment 
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EWEA   European Wind Energy Association 

GIS    Geographic Information System 

GLVIA   Guideline for Involving Visual and Aesthetic Specialists in EIA Processes (UK, 2002) 
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VIA    Visual Impact Assessment 

WPDA   World Database on Protected Areas 

ZTV   Zone of Theoretical Visibility 

ZVI    Zone of Visual Influence 

 

GLOSSARY OF TERMS USED IN THE VISUAL ASSESSMENT 

Cumulative 
viewshed 

A viewshed which indicates in some way how much of a development is 
visible from a particular viewpoint. In a raster based cumulative viewshed 
each pixel value will indicate how many points within the development 
area are visible. A power line development could, for example, use pylons 
as points to generate a cumulative viewshed for the development. Each 
pixel value in the viewshed will be a count (accumulation) of the number of 
pylons that will potentially be visible from that pixel. 

Digital Elevation 
Model (DEM) 

A digital or computer representation of the topography of an area. 

Landscape baseline A description of the existing elements, features, characteristics, character, 
quality and extent of the landscape (GLVIA, 2002). 

Landscape character The distinct and recognisable pattern of elements that occurs consistently 
in a particular type of landscape, and how this is perceived by people. It 
reflects particular combinations of geology, landform, soils, vegetation, 
land use and human settlement. It creates the particular sense of place of 
different areas of the landscape (GLVIA, 2002). 

Landscape character 
sensitivity 

This provides an indication of the ability of a landscape to absorb change 
from the proposed development without changing character. A pristine 
landscape prized for its natural beauty, or a landscape of high cultural 
value will have high sensitivity to changes brought about by new 
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developments. 

Landscape impacts Change in the elements, characteristics, character and qualities of the 
landscape as the result of development (GLVIA, 2002). These effects can 
be positive or negative, and result from removal of existing landscape 
elements, addition of new elements, or the alteration of existing elements. 

Memorability The quality of being worth remembering; "continuous change results in 
lack of memorability"; "true memorability of phrase" 

Nature-based 
tourism 

Tourism that involves travelling to relatively undisturbed natural areas with 
the specific objective of studying, admiring and enjoying the scenery, 
fauna and flora, either directly or in conjunction with activities such as 
trekking, canoeing, mountain biking, hunting and fishing (Turpie et al. 
2005) 

Principal 
representative 
viewpoints 

Principal representative viewpoints are identified during the visual 
baseline desk study and field survey. They should be representative of the 
visual amenity of the area and include walking public footpaths and 
visiting areas of open public access. A comprehensive photographic 
record of these points supports the visual impact assessment (GLVIA, 
2002) 

Receptor An element or assemblage of elements that will be directly or indirectly 
affected by the proposed development. 

Sense of place That distinctive quality that makes a particular place memorable to the 
visitor, which can be interpreted in terms of the visual character of the 
landscape. 

The unique quality or character of a place, whether natural, rural or urban. 
Relates to uniqueness, distinctiveness or strong identity (Oberholzer 
2005). 

Shadow Flicker The term „shadow flicker‟ refers to the flickering effect caused when 
rotating wind turbine blades periodically cast a shadow over neighbouring 
properties as they turn, through constrained openings such as windows. 
The magnitude of the shadow flicker effect varies both spatially and 
temporally, and depends on a number of environmental conditions 
coinciding at any particular point in time, including, the position and height 
of the sun, wind speed and direction, cloudiness, and proximity of the 
turbine to a sensitive receptor. 

Viewer sensitivity The assessment of the receptivity of viewer groups to the visible 
landscape elements and visual character and their perception of visual 
quality and value. The sensitivity of viewer groups depends on their 
activity and awareness within the affected landscape, their preferences, 
preconceptions and their opinions. 

Viewshed A viewshed is an area of land, water, and other environmental elements 
that is visible from a fixed vantage point. In digital imaging, a viewshed is 
a binary raster indicating the visibility of a viewpoint for an area of interest. 
A pixel with a value of unity indicates that the viewpoint is visible from that 
pixel, while a value of zero indicates that the viewpoint is not visible from 
the pixel. 

Visibility of Project The geographic area from which the project will be visible, or view 
catchment area. (The actual zone of visual influence of the project may be 
smaller because of screening by existing trees and buildings). This also 
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relates to the number of receptors affected (Oberholzer 2005) 

Visual absorption 
capacity (VAC) 

Visual Absorption Capacity signifies the ability of the landscape to accept 
additional human intervention without serious loss of character and visual 
quality or value. VAC is founded on the characteristics of the physical 
environment such as vegetative screening, diversity of colours and 
patterns and topographic variability. It also relates to the type of project in 
terms of its vertical and horizontal scale, colours and patterns. A high VAC 
rating implies a high ability to absorb visual impacts while a low VAC 
implies a low ability to absorb or conceal visual impacts. 

Visual amenity The value of a particular area or view in terms of what is seen. (GLVIA, 
2002) 

Visual baseline A description of the extent and nature of existing views of the site from 
representative viewpoints, and the nature and characteristics of the visual 
amenity of the potentially sensitive visual receptors (GLVIA, 2002) 

Visual envelope The approximate extent within which the development can be seen. The 
extent is often limited to a distance from the development within which 
views of the development are expected to be of concern. 

Visual exposure Visual exposure refers to the relative visibility of a project or feature in the 
landscape (Oberholzer, 2005). Exposure and visual impact tend to 
diminish exponentially with distance. 

Visual impact Changes to the visual character of available views resulting from the 
development that include: obstruction of existing views; removal of 
screening elements thereby exposing viewers to unsightly views; the 
introduction of new elements into the viewshed experienced by visual 
receptors and intrusion of foreign elements into the viewshed of landscape 
features thereby detracting from the visual amenity of the area. 

Visual impact 
assessment 

A specialist study to determine the visual effects of a proposed 
development on the surrounding environment. The primary goal of this 
specialist study is to identify potential risk sources resulting from the 
project that may impact on the visual environment of the study area, and 
to assess their significance. These impacts include landscape impacts 
and visual impacts. 

Visual intrusion Visual intrusion indicates the level of compatibility or congruence of the 
project with the particular qualities of the area – its 'sense of place'. This is 
related to the idea of context and maintaining the integrity of the 
landscape (Oberholzer 2005). 

Visual quality An assessment of the aesthetic excellence of the visual resources of an 
area. This should not be confused with the value of these resources 
where an area of low visual quality may still be accorded a high value. 
Typical indicators used to assess visual quality are vividness, intactness 
and unity. For more descriptive assessments of visual quality attributes 
such as variety, coherence, uniqueness, harmony, and pattern can be 
referred to. 

Visual receptors Visual receptors include viewer groups such as the local community, 
residents, workers, the broader public and visitors to the area, as well as 
public or community areas from which the development is visible.  

Visual resource Visual resource is an encompassing term relating to the visible landscape 
and its recognisable elements which, through their coexistence, result in a 
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particular landscape and visual character 

Zone of visual 
influence (ZVI) 

The extent of the area from which the most elevated structures of the 
proposed development could be seen and may be considered to be of 
interest (see visual envelope or viewshed). 

Zone of Theoretical 
Visibility (ZVT) 

The area over which a development can theoretically be seen (also known 
as a Zone of Visual Influence, visual envelope and viewshed). (horner +  
mclennan & Envision 2006) 
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1 INTRODUCTION 

 

This chapter presents the findings of the visual specialist study undertaken by Henry Holland of 
map(this); as part of the EIA being conducted by Coastal & Environmental Services (CES) for the 
proposed Plan8 wind energy project near Grahamstown, Eastern Cape.  

 

1.1 GUIDING CONCEPTS FOR VISUAL ASSESSMENTS 

This Visual Impact Assessment (VIA) is based on guidelines for visual assessment specialist 
studies as set out by South Africa‟s Western Cape Department of Environmental Affairs and 
Development Planning (DEA&DP) (Oberholzer, 2005) as well as guidelines provided by the 
Landscape Institute of the UK (GLVIA, 2002). The DEA&DP guideline recommends that a visual 
impact assessment consider the following specific concepts (from Oberholzer 2005): 

 An awareness that 'visual' implies the full range of visual, aesthetic, cultural and spiritual 
aspects of the environment that contribute to the area's sense of place. 

 The considerations of both the natural and cultural landscape, and their interrelatedness. 

 The identification of all scenic resources, protected areas and sites of special interest, 
together with their relative importance in the region. 

 An understanding of the landscape processes, including geological, vegetation and 
settlement patterns, which give the landscape its particular character or scenic attributes. 

 The need to include both quantitative criteria, such as 'visibility', and qualitative criteria, 
such as aesthetic value or sense of place. 

 The need to include visual input as an integral part of the project planning and design 
process, so that the findings and recommended mitigation measures can inform the final 
design, and hopefully the quality of the project. 

 The need to determine the value of visual/aesthetic resources through public involvement. 

 

1.2 SCOPE OF STUDY 

1.2.1 Terms of Reference 

The specific Terms of Reference for the Visual Impact Assessment contained in the Scoping 
Report (Coastal & Environmental Services 2011) include: 

 Conduct a site reconnaissance visit and photographic survey of the proposed project site. 

 Conduct a desk top mapping exercise to establish visual sensitivity:- 

 Describe and rate the scenic character and sense of place of the area and site. 

 Establish extent of visibility by mapping the view-sheds and zones of visual influence 

 Establish visual exposure to viewpoints 

 Establish the inherent visual sensitivity of the site by mapping slope grades, landforms, 
vegetation, special features and land use and overlaying all relevant above map layers to 
assimilate a visual sensitivity map. 

 Review relevant legislation, policies, guidelines and standards. 

 Preparation of a draft Visual Baseline/Sensitivity report 
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 Assessing visual sensitivity criteria such as extent of visibility, the sites inherent sensitivity, 
visual sensitivity of receptors, visual absorption capacity of the area and visual intrusion on 
the character of the area 

 Prepare photomontages of the proposed development 

 Conduct shadow flickering modelling 

 Assess the proposed project against the visual impact criteria (visibility, visual exposure, 
sensitivity of site and receptor, visual absorption capacity and visual intrusion) for the site. 

 Assess impacts based on a synthesis of criteria for each site (criteria = nature of impact, 
extent, duration, intensity, probability and significance) 

 Establish mitigation measures/recommendations with regards to minimizing visual risk 
areas 

1.2.2 Visual Triggers 

Oberholzer (2005) identifies visual triggers which are used to determine the approach and scope of 
an impact study. The following triggers, related to the receiving environment, are potentially 
applicable to this project: 

 Areas with protection status, such as national parks or nature reserves; 

 Areas with important vistas or scenic corridors; 

 Areas with visually prominent ridge lines or skylines; 

 Areas of important tourism or recreational value. 

Triggers related to the nature of the project: 

 High intensity type projects including large-scale infrastructure; 

 Possible visual intrusion in the landscape. 

1.2.3 Information Base 

The visual study is based on the following information: 

 Documentation supplied by the client and CES; 

 ToR for the visual specialist; 

 Digital topocadastral data at 1:50 000 scale from the National Geo-spatial Information 
database (http://www.ngi.gov.za/); 

 South African digital land cover dataset of 2002 (Majeke et al. 2002); 

 1:250000 Geology map sheets covering the region; 

 Google Earth software and data. 

 STEP vegetation and conservation status data from the South African National Biodiversity 
Institute (http://bgis.sanbi.org/STEP/project.asp) 

 Eskom SPOT Building Count data set of (de la Rey 2008). 

 Wind turbine model by Pete Young hosted in the Google 3D Warehouse 
(http://sketchup.google.com/3dwarehouse/details?mid=cc036208d537d6f98967f3aa7f40c3
3&prevstart=0). 

http://www.ngi.gov.za/
http://bgis.sanbi.org/STEP/project.asp
http://sketchup.google.com/3dwarehouse/details?mid=cc036208d537d6f98967f3aa7f40c33&prevstart=0
http://sketchup.google.com/3dwarehouse/details?mid=cc036208d537d6f98967f3aa7f40c33&prevstart=0
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1.3 ASSUMPTIONS AND LIMITATIONS 

1.3.1 Spatial Data Accuracy 

Spatial data used for visibility analysis originate from various sources and scales. Inaccuracy and 
errors are therefore inevitable. Where relevant these will be highlighted in the report. Every effort 
was made to minimize their effect. 

1.3.2 Viewshed calculations 

Calculation of the viewsheds does not take into account the potential screening effect of vegetation 
and buildings.  Due to the size and height of the wind turbines, and the relatively low vegetation 
cover in the region, the screening potential of vegetation is likely to be minimal over most 
distances. 

1.3.3 Simulated views and Photomontages 

In this report a simulated view will be defined as a view generated by using 3D computer software 
using an elevation model and aerial photography.  A photomontage is a landscape photograph 
onto which images of the wind turbines are placed using software which maintains the accurate 
spatial positions of the turbines and their scale in relation to their distance from the point at which 
the photograph was taken.  The photomontage images used in this report were compiled using 
landscape photographs taken specifically for this purpose.  Simulated views were produced using 
3D modelling software (Visual Nature Studio (VNS) 3 from 3D Nature - http://3dnature.com/), and a 
digital elevation model (DEM) interpolated from 1:50000 contours. The accuracy of presenting a 
wind farm as a photomontage is limited to permutations of several variables including DEM 
resolution and derivation methodology, ability of 3D software to accurately model the landscape, as 
well as photomontage processing. 

The DEM has a pixel resolution of 20m x 20m and was derived from 1:50000 elevation contours 
with a 20m vertical distance between contours. There are more detailed contour data sets 
available for parts of the study area but processing time and computing power increases 
exponentially and it becomes impractical to use elevation models derived from these datasets for 
areas of 50km x 50km (roughly the size of the study area when a 20km buffer zone is used around 
the wind farm). The DEM is derived using an industry standard interpolation method specifically 
designed for contour lines. 

The existing Electrawinds pilot turbine situated in Zone 7 of the Coega IDZ provides a simple 
means to test the 3D software for accuracy in representing turbine size in relation to distance from 
the turbine. It has been the experience of the author that the software is accurate in this case 
(turbine size and height) when compared with photographs of the existing turbine at various 
distances. 

Presentation of the photomontage images is based on guidelines provided by Scottish Natural 
Heritage (horner +  mclennan & Envision 2006) where possible. An important limitation of 
photomontage presentations are highlighted in the guidelines as follows: 

“In these circumstances, while the human eye can distinguish, in bright outdoor light, a 
contrast range of around 1000:1 or more (the brightness ratio of the lightest to darkest 
elements in the scene), a picture of the same view taken with a camera and shown on a 
computer screen will have a ratio of only about 100:1. This range of contrast is reduced to as 
low as 10:1 when printed on paper.” 

This means that once installed the turbines may be more obvious than a photograph will indicate. 
However, the opposite is also possible due to the process of embedding turbines into the 
photograph – they may be more obvious in the photograph than in reality.  

http://3dnature.com/
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1.4 METHODOLOGY 

The key steps followed in the visual study are presented below. 

1.4.1 Site Visit and Photographic Survey 

The field survey (conducted on 16 January 2012) provided an opportunity to: 

 Determine the actual or practical extent of potential visibility of the proposed development, 
by assessing the screening effect of landscape features; 

 Conduct a photographic survey of the landscape surrounding the development; 

 Take photos for use in photomontage images; 

 Identify sensitive landscape and visual receptors. 

Viewpoints were chosen using the following criteria: 

 High visibility – sites from where most of the wind farm will be visible. 

 High visual exposure – sites at various distances from the proposed site. 

 Sensitive areas and viewpoints such as nature reserves and game farms from which 
turbines will potentially be seen. 

Additionally, photo sites were chosen to aid in describing the landscape surrounding, and 
potentially affected by, the proposed development (see maps in section 6.1.4 for photo site 
localities). 

1.4.2 Landscape Description 

A desktop study was conducted to establish and describe the landscape character of the receiving 
environment. A combination of data analysis using a Geographic Information System (GIS), 
literature review and photographic survey was used to identify land cover, landforms and land use 
in order to gain an understanding of the current landscape within which the development will take 
place (GLVIA, 2002). Landscape features of special interest were identified and mapped, as were 
landscape elements that may potentially be affected by the development. 

1.4.3 Visual Impact Assessment 

A GIS was used to calculate viewsheds for various components of the proposed development. The 
viewsheds and information gathered during the field survey were used to define criteria such as 
visibility, viewer sensitivity, visual exposure and visual intrusion for the proposed development. 
These criteria are, in turn, used to determine the intensity of potential visual impacts on sensitive 
viewers. All information and knowledge acquired as part of the assessment process were then 
used to determine the potential significance of the impacts according to the standardised rating 
methodology as described in the Terms of Reference document (and in section 6.1of this 
document). 

1.4.4 Shadow Flicker Assessment 

Shadow flicker modelling is done using software for designing and planning wind farms – in this 
case WindPRO (EMD 2010) (see also the Update of UK Shadow Flicker Evidence Base - Final 
Report (Parsons Brinckerhoff 2011)).  Results from modelling using buildings identified as 
potentially affected by shadow flicker (buildings within 1km of a wind turbine) are then interpreted 
using international guidelines for assessing the significance of the shadow flicker effect. 
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1.5 STATEMENT OF CONFIDENCE AND INDEPENDENCE 

Henry Holland has been applying his Geographic Information Systems knowledge and experience 
to visual impact assessments since 1997, and has conducted a number of assessments for wind 
farm developments in the Eastern Cape.  These include wind farms near Jeffreys Bay, St Francis 
Bay, Grahamstown, Coega and Cookhouse.  He has extensive practical knowledge in spatial 
analysis, landscape analysis and environmental modelling, and has been involved in many 
environmental management projects as GIS coordinator and analyst since 1992. 

Henry has undertaken this work for the Plan8 project as an independent visual specialist, working 
in accordance with international and national guidelines for visual impact assessments. He has no 
vested interest in the proposed project. 
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2 PROJECT DESCRIPTION 

2.1 OVERVIEW OF PROJECT 

Plan8 (Pty) Ltd. proposes to build a wind energy facility with a combined generation capacity of up 
to 80MW, near Grahamstown, Eastern Cape.  In order to achieve this output up to 32 wind turbines 
of between 2MW and 4MW each will be built.  Background information on the proposed project, 
including the layout diagram for turbines and illustrations of the type of turbines envisaged, is 
provided in the introductory chapters of the EIA Report. 

2.2 PROJECT COMPONENTS AND ACTIVITIES 

2.2.1 Construction 

The following main components related to construction activities will potentially cause visual 
impacts: 

 Clearing of land for a construction compound and laydown area.  An area will be required to 
temporarily store up to 90 blades, each 40 to 60m in length, as well as other large turbine 
components. 

 A site compound for contractors. 

 Borrow pits. 

 Tall cranes will be required to lift turbine components into position. 

 Large trucks will be required to haul turbine components from Port Ngqura, Port Elizabeth 
of East London to the site. 

 Heavy equipment such as bulldozers, graders, trenching machines and concrete trucks will 
be required. 

 Internal access roads to connect platforms will need to be established. 

2.2.2 Operational Wind Farm 

 Hub heights are between 80m and 100m high (depending on the model chosen), and rotors 
are 40 to 60m long.  The maximum height at blade tip is therefore potentially 160m high. 

 Operations and maintenance building. 

 Internal access roads. 

 The wind farm will connect to the grid via existing 132kV power lines which cross the site. 
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3 DESCRIPTION OF RECEIVING ENVIRONMENT 

3.1 LANDSCAPE BASELINE 

Landscape 
baseline 

A description of the existing elements, features, characteristics, character, quality and 
extent of the landscape (GLVIA, 2002). 

3.1.1 Topography 

The landscape is highly undulating with high hills to mountains and deep, steep river valleys 
(Error! Reference source not found.).  The main structural control is WNW trending Cape Fold 
Mountain rock formations, which, this far east, are classified as hills rather than mountains (Figure 
3-2d).  Most rivers tend to follow the main fabric of the landscape and form parallel drainage basins 
which empty out into the Indian Ocean to the south-east.  The effect of the Great Fish River and its 
tributaries (e.g. Kap River) is clearly visible in the topographic profiles.  North of the proposed site 
the Great Fish River has formed a broad floodplain (near Kommittee‟s Drift) (Figure 3-2a and d) 
after which it enters a narrow gorge near the N2 bridge (Figure 3-2b).  The proposed wind farm site 
is located on locally elevated land between river systems. 
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Figure 3-1 Topographic map showing wind farm area in relation to surrounding settlements and protected areas. Distances of 2.5km, 5km, 10km and 20km from turbines are indicated, as well as topographic profile lines. 
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Figure 3-2 Topographic profiles for the region centred on the proposed wind farm. Vertical scale is exaggerated and different for each profile. Wind turbines 
(red) in scale in terms of height, not size and they provide only an indication of the position of the wind farm in the landscape. See topographic map (Error! 
Reference source not found.) for profile line positions. 
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3.1.2 Geology 

3.1.2.1 Alluvium/Sand 

The three major river floodplains are filled with sediment (alluvium) derived from extensive 
drainage basins (especially that of the Sundays River), and provides fertile soils for agricultural 
development. 

Dunes of the Alexandria coastal dune field extend along the coast from Cannonvale at the 
Sundays River mouth eastwards to Woody Cape.  The dune field forms when a strong dominant 
wind blows onshore along a long sandy beach, and it is known as an accretionary sheet dune field 
(Illenberger & Burkinshaw, 2008). 

3.1.2.2 Grahamstown Formation 

The Grahamstown Formation consists of silcrete which is a combination of sand and pebbles 
cemented in a matrix of hard siliceous material (Partridge et al., 2006).  It formed through deep 
weathering of rocks during a warm humid period in the Cretaceous.  These deposits are erosion 
resistant and will generally produce positive relief.  A few small outcrops occur within the Study 
Area. 

3.1.2.3 Karoo Supergroup 

Glacial deposits consisting of mudrock and diamictite make up the Dwyka Group.  Diamictite is a 
sedimentary rock which consists of stones of variable size, origin and angularity (rounded to 
angular) in a clay matrix, and is often associated with glacial deposits when it is known as tillite.  
The Ecca Group above the tillite represents deposits in deltaic environments such as the present-
day Mississippi delta.  Fort Brown Formation is the topmost layer of the Ecca Group.  The 
mudstones of the Ecca and Dwyka Groups weather preferentially and will tend to underlie valleys 
and floodplains.  

3.1.2.4 Cape Supergroup 

The Weltevrede Formation is the basal layer of the Witteberg Group in the Eastern Cape.  It 
consists of alternating layers of shale, sandstone/quartzite and siltstone and represents fluvial and 
deltaic deposits.  Lake Mentz Subgroup consists of mudrock and silt with sandstone layers 
interspersed, and represents deeper marine environments.  These rocks are remnants of the Cape 
Fold Mountains which formed during a compressional episode in Gondwana history.  As such they 
form elevated land in the Study Area.  The proposed wind farm will be located on rocks of the 
Cape Supergroup. 
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Figure 3-3 Geology of the region. (Fm - formation; SGrp - subgroup; Grp - group 
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3.1.3 Land Cover 

The region is mostly use for stock- and, increasingly, game farming (Palmer 2008).  Vegetation 
cover is grassland and shrubs on the hills, and thicket in the valleys (Error! Reference source not 
found.).  Small patches of forest also occur.  Irrigated agriculture occurs mostly in the Great Fish 
River floodplain, while some dryland cultivation of crops (e.g. pineapples, olives, pepper dews and 
chicory (Makana Municipality 2011)) also occurs. 

Grahamstown is the largest settlement in the Study Area.  There are numerous rural villages 
spread out all along the northern bank of the Great Fish River.  These villages are surrounded by 
commonage land that is used for a mix of agricultural purposes including crops and livestock which 
are farmed primarily on a subsistence basis (Ngqushwa Municipality 2011). Peddie is another 
relatively large settlement on the edge of the Study Area. 

There are a number of Type 1 and 2 nature reserves in the Study Area, as well as private reserves 
and game farms (Type 3 – see Table 6-1 in Section 6.1.4.2 for a description of the STEP protected 
area types). 
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Figure 3-4 Map of land cover for the region.  
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3.1.4 Built Environment 

The region south of the Great Fish River is relatively sparsely populated with homesteads spread 
out according to the pattern of farms.  The north of the river the population density is high and 
homesteads are found in rural villages stretched all along the river. 

Major roads dissecting the Study Area are the N2 connecting Port Elizabeth with Grahamstown 
and East London, the R67 north between Grahamstown and Fort Beaufort and Queenstown, and 
the R67 south from Grahamstown to Port Alfred.  The N2 is an import tourist route which connects 
the Garden Route with the Kwa-Zulu Natal South Coast, and also provides access to the coastal 
resorts of the Wild Coast.  It passes through the site proposed for the wind farm. 

High-voltage power lines roughly follow the N2 between Grahamstown and Peddie, and a new line 
is being built between Grahamstown and Port Alfred. 

A railway line connects Grahamstown with Port Alfred. 
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Figure 3-5 Settlement pattern and large man-made structures in the regional landscape. 
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3.2 LANDSCAPE CHARACTER 

Landscape 
character 

The distinct and recognisable pattern of elements that occurs consistently in a particular 
type of landscape, and how this is perceived by people. It reflects particular combinations 
of geology, landform, soils, vegetation, land use and human settlement. It creates the 
particular sense of place of different areas of the landscape (GLVIA, 2002). 

Considering the landscape elements discussed above it is possible to identify five major landscape 
character types that may potentially be affected by the proposed wind farm: 

 Relatively densely populated rural agricultural/urban land north and east of the Great Fish 
River; 

 Less densely populated rural agricultural land (livestock) south and west of the Great Fish 
River; 

 Crop farms south of the wind farm site; 

 

3.3 LANDSCAPE CHARACTER SENSITIVITY 

Landscape 
character 
sensitivity 

This provides an indication of the ability of a landscape to absorb change from the 
proposed development without changing character. A pristine landscape prized for its 
natural beauty, or a landscape of high cultural value will have high sensitivity to changes 
brought about by new developments. 

3.3.1 Rural villages 

This is not a pristine landscape in terms of natural beauty as it has been transformed and is 
densely populated.  Elevated and highly visible land in particular has been affected.  The 
landscape is therefore likely to be able to absorb the development without changing character and 
is deemed to have a low sensitivity. 

3.3.2 Stock and game farms 

These landscapes have also been transformed to some degree by farming and little of their natural 
attributes remain.  Man-made structures, activities and effects are present in most views of the 
landscape.  Conversion of some of these farms to game farms has contributed to rehabilitation but 
the process is slow and not always successful (Smith & Wilson 2002).  This landscape type 
therefore has a low sensitivity to the proposed wind farm development. 

3.3.3 Crop farms 

Agricultural potential for crop farming in the region is mostly low and many of these farms are also 
converting to game farming.  However the effect of the history of crop farming on the landscape is 
considerable and is unlikely to improve to a pristine natural landscape in the foreseeable future.  A 
low sensitivity for this landscape type is predicted.  

3.4 VISUAL ABSORPTION CAPACITY 

Visual absorption 
capacity (VAC) 

The capacity for the landscape to conceal the proposed development. The VAC of a 
landscape depends on its topography and on the type of vegetation that naturally occurs in 
the landscape. The size and type of the development also plays a role. 

The VAC for this project is low due to the size of the project and the height of its components, as 
well as the fact that the turbines will be located on land that is relatively elevated.  Vegetation will 
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seldom conceal the development although high thicket, exotic trees and bush close to roads and 
viewpoints will provide some screening.  Tall trees surrounding farmsteads will also reduce the 
visibility of the wind farm (as well as any shadow flicker effect from the turbines). 

 

4 IDENTIFICATION OF ISSUES AND IMPACTS 

At the time of writing the Draft Scoping Report is still in the public review process and comments 
from I&AP‟s will be considered when they become available. 

5 PERMIT REQUIREMENTS 

There are no permit requirements related to potential visual impact, but the Civil Aviation 
regulations stipulate the following in terms of turbine colours (Minister of Transport, 1997): 

“Wind turbines shall be painted bright white to provide maximum daytime conspicuousness. 
The colours grey, blue and darker shades of white should be avoided altogether. If such 
colours have been used, the wind turbines shall be supplemented with daytime lighting, as 
required.” 

6  ASSESSMENT AND MITIGATION OF IMPACTS 

The assessment and mitigation of impacts is conducted in the following steps: 

 Identification of visual impact criteria (key theoretical concepts). 

 Conducting a visibility analysis. 

 Assessment of impacts of the project on the landscape and on receptors (viewers) taking 
into consideration factors such as sensitive viewers and viewpoints, visual exposure and 
visual intrusion. 

6.1 VISUAL IMPACT CONCEPTS AND ASSESSMENT CRITERIA 

6.1.1 Visual assessment criteria used in assessing magnitude and significance 

The potential visual impact of the proposed wind farm is assessed using a number of criteria which 
provide the means to measure the magnitude and determine the significance of the potential 
impact (Oberholzer, 2005). The visibility (Section 6.1.2) of the project is an indication of where in 

the region the development will potentially be visible from. The rating is based on viewshed size 
only and is an indication of how much of a region will potentially be affected visually by the 
development. A high visibility rating does not necessarily signify a high visual impact, although it 
can if the region is densely populated with sensitive visual receptors. Viewer (or visual receptor) 
sensitivity (Section 6.1.3) is a measure of how sensitive potential viewers of the development are 
to changes in their views. Visual receptors are identified by looking at the development viewshed, 
and include scenic viewpoints, residents, motorists and recreational users of facilities within the 
viewshed. A large number of highly sensitive visual receptors can be a predictor of a high 
intensity/magnitude visual impact although their distance from the development (measured as 
visual exposure – Section 6.1.4) and the current composition of their views (measured as visual 
intrusion – Section 6.1.5) will have an influence on the significance of the impact. 

 

The methodology for the impact assessment rating is provided in the Scoping Report (Coastal & 
Environmental Services 2011). 
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6.1.2 Visibility 

Visibility of Project 

The geographic area from which the project will be visible, or view catchment area. (The 
actual zone of visual influence of the project may be smaller because of screening by 
existing trees and buildings). This also relates to the number of receptors affected 
(Oberholzer, 2005). 

 High visibility - visible from a large area (e.g. several square kilometres). 

 Moderate visibility – visible from an intermediate area (e.g. several hectares). 

 Low visibility – visible from a small area around the project site. 

In this report there is also another sense in which 'visibility' is used. Cumulative viewsheds indicate 
not only where a feature is visible from (the meaning of visibility as used in the definition above), 
but also how much of the feature will be visible from that point or area. 

As expected the visibility is high in terms of area due to the turbine heights and their location on a 
relatively flat coastal plain.  The map in Figure 6-1 shows the spatial extent of areas potentially with 
views on the wind farm. 
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Figure 6-1 Map showing the cumulative viewshed calculated for 32 wind turbines.  Red indicates areas where views of the wind farm will contain most of the wind turbines (potentially all the turbines).  Green lines on the map show 

positions of protected areas.  The viewshed calculation does not take into account distance from the wind farm, which is discussed in the section on visual exposure, and is not a direct reflection of visual impact. 
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6.1.3 Sensitive Viewers and Viewpoints 

Viewer sensitivity 

The assessment of the receptivity of viewer groups to the visible landscape elements and 
visual character and their perception of visual quality and value. The sensitivity of viewer 
groups depends on their activity and awareness within the affected landscape, their 
preferences, preconceptions and their opinions. 

A rating system provided by the Landscape Institute of the United Kingdom was used to determine 
viewer sensitivity: 

 Definition (GLVIA, 2002) 

Exceptional 
Views from major tourist or recreational attractions or viewpoints promoted for or 
related to appreciation of the landscape, or from important landscape features. 

High 

Users of all outdoor recreational facilities including public and local roads or tourist 
routes whose attention may be focussed on the landscape; 

Communities where the development results in changes in the landscape setting or 
valued views enjoyed by the community; 

Residents with views affected by the development. 

Moderate 
People engaged in outdoor sport or recreation (other than appreciation of the 
landscape). 

Low 

People at their place of work or focussed on other work or activity; 

Views from urbanised areas, commercial buildings or industrial zones; 

People travelling through or passing the affected landscape on transport routes 

Negligible 
(uncommon) 

Views from heavily industrialised or blighted areas. 

The following sensitive viewers or viewpoints were identified: 

 Viewpoints in surrounding protected areas; 

 Tourists and visitors to protected areas; 

 Residents on surrounding farms; 

 Motorists using the N2 and other main roads in the region; 

 Residents of rural villages. 

6.1.3.1 Residents of surrounding farms 

Residents‟ views will be affected according to their visual exposure to the wind farm and the quality 
of their existing views. 

6.1.3.2 Scenic viewpoints and users of recreational trails 

Viewpoints on farms in the surrounding landscape with scenic views can potentially be affected by 
the wind farm development.  There are farms in the region with eco-trails which visitors can follow 
and viewpoints along these trails may include views of the wind farm. 

6.1.3.3 Protected areas 

There are a number of protected areas in the region which can potentially be affected by the 
proposed wind farm.  These include a number of protected areas classified as Type 1 below (Table 
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6-1), such as Great Fish River Complex, Double Drift Nature Reserve, Kap River Nature Reserve 
and Water‟s Meeting Nature Reserve. 

6.1.3.4 Residents of rural villages 

The rural villages north and east of the Great Fish River are likely to have views of the wind farm.  
They tend to be further than 10km from the proposed wind farm, but residents will potentially see 
most of the turbines in the wind farm. 

6.1.3.5 Motorists 

The N2 passes through the proposed site and is very likely to be affected.  The R67 north of 
Grahamstown is more than 15km from the site and so is unlikely to be much affected.  According 
to the visibility analysis the R67 east of Grahamstown will afford very few opportunities to see the 
wind farm if at all. 

 

6.1.4 Visual Exposure 

 

Visual exposure 

Visual exposure refers to the relative Visibility of a project or feature in the landscape 
(Oberholzer, 2005). Exposure and visual impact tend to diminish exponentially with 
distance. The exposure is classified as follows: 

 High exposure – dominant or clearly noticeable; 

 Moderate exposure – recognisable to the viewer; 

 Low exposure – not particularly noticeable to the viewer 

The European Wind Energy Association (EWEA) also suggests zones of theoretical visibility (ZTV) 
as follows (EWEA, 2009): 

 Zone I – Visually dominant: turbines are perceived as large scale and movement of blades 
is obvious.  The immediate landscape is altered.  Distance up to 2km. 

 Zone II – Visually intrusive: the turbines are important elements on the landscape and are 
clearly perceived.  Blades movement is clearly visible and can attract the eye. Turbines not 
necessarily dominant points in the view. Distance between 1 and 4.5km in good visibility 
conditions. 

 Zone III – Noticeable: the turbines are clearly visible but not intrusive. The wind farm is 
noticeable as an element in the landscape. Movement of blades is visible in good visibility 
conditions but the turbines appear small in the overall view. Distance between 2 and 8km 
depending on weather conditions. 

 Zone IV – Element within distant landscape: the apparent size of the turbines is very small. 
Turbines are like any other element in the landscape. Movement of blades is generally 
indiscernible. Distance of over 7km. 

The zones overlap due to the fact that they attempt to incorporate atmospheric or weather 
conditions.  The maps in this section do not show these zones but distance buffers are included to 
enable readers to apply the EWEA classification. 

Visual exposure was calculated using visibility (i.e. how much of the wind farm will be visible) and 
distance from the nearest wind turbine (Figure 6-2). 
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Figure 6-2 Visual exposure calculated from visibility and distance from nearest turbine. 

Figure 6-3 Visual exposure calculated from visibility and distance from nearest turbine. 
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6.1.4.1 Residents of surrounding urban areas 

Urban centres and rural villages are all further than 10km from the proposed site and as such 
residents will experience low visual exposure to the development. 

6.1.4.2 Protected Areas and Scenic Viewpoints 

The protected natural areas that may be exposed to the visual impact of the project are presented 
in Table 6-2.  Most protected areas are rated on average to have low visual exposure to the 
development.  There may however be areas within these where viewpoints will have medium or 
high visual exposure.  This is particularly true of Elephant Park game farm where some regions in 
the west have medium to high visual exposure.  Parts of Trumpeter‟s Drift game farm will 
experience medium visual exposure.  The ridge north of Kap River nature reserve shows high 
visual exposure ratings and on the map a small part of this ridge is shown to fall within the reserve, 
hence the high visual exposure rating for the reserve.  However, there do not appear to be tracks 
or roads in this section of the reserve and access will probably be limited. 

STEP recognises three protected area types in terms of conservation status: 

 

Table 6-1 STEP based classification of protected areas. 

STEP PROTECTED 
AREA TYPE 

TYPE DESCRIPTION 

Type 1 A protected area owned and run by the State, Province or a 
local authority. Conservation legislation is strong. 

Type 2 Public or private land managed for conservation and other 
land uses. Conservation legislation is weak or non-existent. 

Type 3 Areas potentially available for conservation, owing to the 
existence of a structure for communication between 
conservation planners and landowners. 

 

 

 

Table 6-2 Protected areas that may be affected by the wind farm development. 

PROTECTED AREA STEP TYPE 
MIN DIST 
(KM) VISUAL EXPOSURE 

State Land 05 2 1.54 Low 

Trumpeter's Drift 3 3.09 Medium 

Kap River NR 1 3.64 High 

Elephant Park 3 3.91 Medium-High 

Hunts Hoek Safaris 3 6.25 Low 

Beggar's Bush NR 1 10.22 Low 

Roundhill Oribi LNR 1 11.03 Low 

State Land 04 2 12.84 Low 

Great Fish River Complex 1 13.58 Low 

Doubledrift NR 1 15.45 Low 
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Ecca Local NR 1 17.59 Low 

Coleridge GR 3 17.81 Low 

Water's Meeting NR 1 18.96 Low 

Kwandwe PGR 3 22.38 Low 

Kap River LNR 1 24.74 Low 

Lanka Safaris 3 26.15 Low 

Great Fish River Wetland LNR 1 28.02 Low 

Cycad Provincial NR 1 28.81 Low 

Waterloo Bay FR 2 31.17 Low 

Sunshine Coast NR 1 31.22 Low 

State Land 06 2 32.04 Low 

Hamburg SF 2 32.18 Low 

 

6.1.4.3 Motorists 

The N2 is the only major road in the Study Area which will have sections of high visual exposure 
where motorists will be in close proximity to the wind farm and will potentially have good views of 
turbines.  It should be noted, however, that much of the section of N2 that passes through the wind 
farm site has tall trees next to the road which will limit views considerably. 

6.1.4.4 Residents on farms 

Table 6-3 lists buildings on farms surrounding the wind energy facility with high visual exposure 
ratings.  There are a number of buildings with high visual exposure ratings and most of these are 
located on the ridge just south of the proposed site (Figure 6-4).   

Table 6-3 Buildings on farms surrounding wind turbines with high visual exposure ratings. 

BUILDING IN WEF 
MIN DIST 
(m) 

VISUAL 
EXPOSURE LONGITUDE LATITUDE 

PEYNES KRAAL (362/0) Y 495 High 26.8401 -33.2801 

PEYNES KRAAL OUTSPAN 
(365/1) 

 
1247 High 26.8750 -33.2843 

COOMBS VALE (3/4) 
 

1707 High 26.8187 -33.3011 

COOMBS VALE (3/4) 
 

1719 High 26.8183 -33.3011 

COOMBS VALE (3/4) 
 

1734 High 26.8172 -33.3010 

CHERTSEY (5/2) 
 

1801 High 26.8605 -33.3135 

COOMBS VALE (3/2) 
 

1825 High 26.8307 -33.3059 

CHERTSEY (5/2) 
 

1831 High 26.8607 -33.3137 

COOMBS VALE (3/2) 
 

1847 High 26.8308 -33.3062 

COOMBS VALE (3/2) 
 

1934 High 26.8279 -33.3053 

COOMBS VALE (3/0) 
 

1947 High 26.8421 -33.3107 

COOMBS VALE (3/2) 
 

1987 High 26.8288 -33.3064 

COOMBS VALE (3/0) 
 

1995 High 26.8415 -33.3111 

COOMBS VALE (3/0) 
 

2020 High 26.8394 -33.3111 

GILEAD (361/5) 
 

2041 High 26.7909 -33.2780 

GILEAD (361/5) 
 

2053 High 26.7908 -33.2778 

GILEAD (361/5) 
 

2068 High 26.7906 -33.2781 

COOMBS VALE (3/0) 
 

2095 High 26.8383 -33.3116 
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BUILDING IN WEF 
MIN DIST 
(m) 

VISUAL 
EXPOSURE LONGITUDE LATITUDE 

COOMBS VALE (3/0) 
 

2123 High 26.8394 -33.3121 

COOMBS VALE (3/0) 
 

2129 High 26.8396 -33.3121 

SPITZKOP (217/0) 
 

2172 High 26.8073 -33.2514 

CHERTSEY (5/2) 
 

2183 High 26.8689 -33.3173 

SPITZKOP (217/0) 
 

2194 High 26.8071 -33.2512 

COOMBS VALE (3/3) 
 

2240 High 26.8284 -33.3091 

COOMBS VALE (3/3) 
 

2275 High 26.8277 -33.3090 

COOMBS VALE (3/3) 
 

2356 High 26.8270 -33.3095 

CHERTSEY (5/2) 
 

2492 High 26.8638 -33.3197 

COOMBS VALE (3/3) 
 

2570 High 26.8140 -33.3080 

COOMBS VALE (3/3) 
 

2615 High 26.8147 -33.3087 

COOMBS VALE (3/3) 
 

2634 High 26.8145 -33.3088 

COOMBS VALE (3/3) 
 

2656 High 26.8149 -33.3091 

COOMBS VALE (3/2) 
 

2676 High 26.8315 -33.3152 

COOMBS VALE (3/2) 
 

2739 High 26.8302 -33.3153 

COOMBS VALE (3/0) 
 

2838 High 26.8369 -33.3182 

COOMBS VALE (3/0) 
 

2850 High 26.8371 -33.3184 

COOMBS VALE (3/0) 
 

2888 High 26.8365 -33.3186 

COOMBS VALE (3/0) 
 

2891 High 26.8363 -33.3186 

COOMBS VALE (3/0) 
 

2945 High 26.8367 -33.3192 

COOMBS VALE (3/0) 
 

2952 High 26.8364 -33.3192 

COOMBS VALE (3/0) 
 

3002 High 26.8367 -33.3197 

KOMSFOUNTAIN (360/0) 
 

3008 High 26.7911 -33.3002 

CHERTSEY (5/2) 
 

3021 High 26.8556 -33.3240 

CHERTSEY (5/2) 
 

3021 High 26.8549 -33.3238 

KOMSFOUNTAIN (360/0) 
 

3029 High 26.7908 -33.3002 

CHERTSEY (5/2) 
 

3093 High 26.8551 -33.3245 

CHERTSEY (5/2) 
 

3121 High 26.8553 -33.3248 

CHERTSEY (5/2) 
 

3278 High 26.8431 -33.3228 

KOMSFOUNTAIN (360/0) 
 

3413 High 26.7818 -33.2965 

KOMSFOUNTAIN (360/0) 
 

3420 High 26.7819 -33.2968 

KOMSFOUNTAIN (360/0) 
 

3472 High 26.7768 -33.2884 

KOMSFOUNTAIN (360/0) 
 

3561 High 26.7764 -33.2901 

STONY VALE (359/1) 
 

4982 High 26.7592 -33.2794 

STONY VALE (359/1) 
 

4993 High 26.7591 -33.2792 

CHERTSEY (5/4) 
 

4994 High 26.8806 -33.3436 

STONY VALE (359/1) 
 

5123 High 26.7577 -33.2794 

STONY VALE (359/1) 
 

5201 High 26.7569 -33.2793 

STONY VALE (359/1) 
 

5218 High 26.7567 -33.2792 

STONY VALE (359/1) 
 

5242 High 26.7564 -33.2792 

CHERTSEY (5/4) 
 

5680 High 26.8890 -33.3488 

ELEPHANT PARK 
 

6950 High 26.9095 -33.3548 

FARM 220 (220/0) 
 

7426 High 26.7405 -33.2516 



Plan8 Grahamstown WEF - VIA Report          Henry Holland (June 2012) 

35 

 

Figure 6-4 Potential visual exposure for buildings on farms surrounding wind turbines. 

 



Plan8 Grahamstown WEF - VIA Report          Henry Holland (June 2012) 

36 

6.1.5 Visual Intrusion 

Visual intrusion 

Visual intrusion indicates the level of compatibility or congruence of the project with the 
particular qualities of the area – its sense of place. This is related to the idea of context 

and maintaining the integrity of the landscape (Oberholzer, 2005). It can be ranked as 
follows: 

High – results in a noticeable change or is discordant with the 
surroundings; 

Moderate – partially fits into the surroundings, but is clearly 
noticeable; 

Low – minimal change or blends in well with the surroundings. 

Sense of place is defined by (Oberholzer, 2005) as: 'The unique quality or character of a place...[It] 

relates to uniqueness, distinctiveness or strong identity.' It describes the distinct quality of an area 
that makes it memorable to the observer. 

Error! Reference source not found. shows localities of sites visited during the photographic 
survey. 

6.1.5.1 Residents of surrounding urban areas 

The only urban areas that will potentially be affected by the wind farm are the rural villages north of 
the Fish River (e.g. Kwandlambe and Kommittee‟s Drift on the map) (Error! Reference source 
not found.a).  They are located beyond 10km from the proposed wind farm site, but residents will 
potentially have views of the wind farm on the distant, mountainous horizon towards the south 
(Error! Reference source not found.b).  There are obviously no other structures of a similar size 
as the wind turbines in views from these villages and as such they may well be clearly noticeable.  
The fact that these turbines will be exposed above the skyline and will have moving rotors will 
ensure that they will be noticed.  However, their distance from the villages will reduce the intrusion 
effect and a moderate to low visual intrusion is expected. 

6.1.5.2 Protected Areas and Scenic Viewpoints 

There are several game farms in the region which will potentially be affected by the wind farm.  
Although there are communication towers on many hills, some power lines and pylons, and often 
large farm buildings and homesteads in views, there are no structures comparable to wind turbines 
in the landscape.  There is potential for scenic views of the hills/mountains on which the turbines 
will be located, especially from viewpoints north of the proposed site (e.g. from viewpoints within 
Trumpeter‟s Drift) (Figure 6-8a).  The level of intrusion will depend on the distance between the 
viewpoint and the turbines.  Views from south of the proposed site tend to have less scenic 
potential due to the more noticeable effects of farming in this region, although viewpoints closer to 
the proposed site will also be more affected (Figure 6-8b).  It is debatable whether a wind farm is 
discordant with the landscape (since wind farms are an attempt to develop energy in an 
ecologically and environmentally sustainable way), but initially the landscape change will be highly 
noticeable.  A moderate to high visual intrusion is expected for some game farms in the region. 

6.1.5.3 Residents on farms 

Many, if not most, farms in the region have been converted to game farms or eco-tourism areas 
and as such most of the discussion in the previous paragraph applies. In general, though, wind 
farms are often located on agricultural land internationally and are therefore seen as congruent 
with the landscape.  The visual intrusion rating will therefore depend on visual exposure to the wind 
farm and will range from low to moderate for residents and viewpoints from surrounding farms 
(Figure 6-9). 



Plan8 Grahamstown WEF - VIA Report          Henry Holland (June 2012) 

37 

6.1.5.4 Motorists 

The N2 passes through the proposed wind farm site and motorists will pass in close proximity to 
wind turbines.  There are parts of this section of road where tall trees will obscure views of wind 
turbines (Figure 6-5). 

 

Figure 6-5 Tall exotic trees growing next to the N2 near site GVP01 will reduce visibility of turbines for this 
section. 

 

Structures such as high-voltage power lines/pylons and communication towers are common in 
views, as are quarries (Figure 6-9b, Figure 6-10).  There is also potential for expansive, open 
views across the Great Fish River valley and these will be more affected, although they mostly 
occur just beyond the proposed site from Grahamstown.  Visual intrusion for motorists driving 
along the N2 will depend on their visual exposure to wind turbines and will be high in high visual 
exposure sections of the N2. 
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Figure 6-6 Map showing localities from where photos were taken during the photo survey. These localities are referred to in the text by their labels (e.g. site PGVP002) and also include photomontage viewpoints. 
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Figure 6-7 a). View of a rural village from site PGVP012. b). View towards proposed wind farm site from a rural village at site PGVP013. 
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Figure 6-8 a). View from site PGVP011 in the Trumpeter’s Drift game farm. b). View towards proposed site 
from site PGVP006 in Elephant Park game farm. 
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Figure 6-9 a). A moderate visual intrusion is expected for this view from site PGVP007 due to its proximity to 
the wind farm site. b). Views from farms near site PGVP010 will experience low visual intrusion (particularly 
as views are marred by power line pylons, roads and quarries). 
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Figure 6-10 a). View from the N2 (site PGVP002) towards the proposed wind farm site. b). View from the N2 
(site PGVP009). See also Figure 6-9b. 
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6.1.6 Shadow Flicker 

Fifteen buildings were identified as potentially at risk of being affected by shadow flicker.  These 
building localities were taken from a national database of buildings which Eskom derived from 
SPOT 5 satellite images using remote sensing techniques (de la Rey 2008; Mudau 2010).  All 
fifteen sites were visited to verify that they are buildings and to determine whether existing 
surrounding vegetation will reduce the risk of shadow flicker affecting residents.  Some were found 
to be dams or quarries, one was identified as a communications tower and another was a derelict 
house. 

Shadow flicker modelling was conducted using sites that were field validated as houses and the 
results are shown in Table 6-4 for sites shown in Figure 6-10.  Parameters used for modelling 
purposes are shown in Appendix A and represent a „worst case‟ scenario as set out under 
Assumptions in the Appendix.  In essence this means that it is assumed that the sun is shining for 
the whole day (no clouds or atmospheric variation), that the building under investigation has 
windows for walls (from 1m up to the roof) and that the wind turbine rotor is always perpendicular 
to the line from turbine to sun (i.e. largest shadow effect).  These are standard international 
assumptions used when calculating the potential risk of shadow flicker from wind turbines (Parsons 
Brinckerhoff 2011) and actual shadow flicker hours will be much lower than model results.  A 
Nordex N100 wind turbine with hub height of 100m and rotor diameter of 99.8m was used to model 
wind turbines. 

According to international guidelines buildings that are affected by more than 30 hours/year, or 30 
minutes on the worst affected day, of shadow flicker should be mitigated for (Parsons Brinckerhoff 
2011).  From the results shown below it is clear that of the actual buildings identified only the 
farmstead at Coombs Vale (3/1), labelled L on the map, is at risk for more than this threshold (36 
hours/year or 35 minutes on the worst affected day).  Since the model represents a „worst case‟ 
scenario as set out above and in Appendix A, it is safe to say that it is unlikely that the actual 
number of hours will be this high.  The house is also surrounded by trees which will reduce the 
effect considerably (in duration and magnitude).  

Table 6-4 Buildings with potential risk of being affected by shadow flicker. 

FARM LABEL 

HOURS/YE
AR 

(h:m:s/a) 
DAYS/
YEAR 

MAX 
HOURS/D

AY (h:m/a) FEATURE LONGITUDE LATITUDE 

PEYNES KRAAL 
(362/0) E 03:59 25 00:13 HOUSE 26.8532 -33.2769 

PEYNES KRAAL 
(362/0) G 04:26 26 00:14 HOUSE 26.8532 -33.2765 

GILEAD (361/1) H 09:55 48 00:16 LODGE 26.8092 -33.2764 

PEYNES KRAAL 
(362/0) I 06:16 45 00:16 HOUSE 26.8523 -33.2762 

COOMBS VALE 
(3/1) J 00:00 0 00:00 HOUSE 26.8393 -33.2975 

PEYNES KRAAL 
(362/0) K 07:45 49 00:18 HOUSE 26.8515 -33.2759 

COOMBS VALE 
(3/1) L 35:24:00 70 00:35 HOUSE 26.8377 -33.2974 

SPITZKOP (217/0) O 00:00 0 00:00 HUT 26.8172 -33.2574 

PEYNES KRAAL 
(362/0) P 06:54 30 00:19 HOUSE 26.8546 -33.273 
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Figure 6-11 Sites that may be affected by shadow flicker from nearby wind turbines. 
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Table 6-5  Summary of visual impact criteria 

Criteria Impact 

Viewer Sensitivity 
Residents of urban areas and rural villages – Highly sensitive to changes in their views. 

Residents on surrounding farms – Highly sensitive 

Scenic viewpoints and protected areas – Highly sensitive – there are no recognised 
viewpoints protected for their scenic quality in the region. 

Motorists – Low sensitivity due to short exposure time and the fact that their focus on 
landscape is reduced. 

Visibility of Development 
High due to the tall structures and their position in the topography. 

Visual Exposure 
Residents of surrounding urban areas and rural villages – Low since these are more 

than 10km from the proposed site. 

Residents on surrounding farms – high visual exposure for a number of farm residences 

or buildings. 

Protected areas and scenic viewpoints – moderate to high for some areas within 

Elephant Park and Trumpeter‟s Drift game farms, and Kap River nature reserve. 

Motorists – high for sections of the N2. 

Visual Intrusion Residents of rural villages – moderate to low due to their distance from the wind farm 

site. 

Protected areas – moderate to high for some game farms in the region. 

Residents on surrounding farms – moderate to low since wind farms are seen as 

compatible with agricultural landscapes internationally. 

Motorists – High for a short time when in close proximity. 

 

6.2 SIGNIFICANCE OF VISUAL IMPACT ON THE LANDSCAPE 

Landscape impacts 

Change in the elements, characteristics, character and qualities of the landscape as the 
result of development (GLVIA, 2002). These effects can be positive or negative, and result 
from removal of existing landscape elements, addition of new elements, or the alteration of 
existing elements. 

 

6.2.1 Impact 1:  Impact of introducing highly visible wind turbines into a rural-agricultural 
landscape 

Cause and Comment 

The three main landscape types identified in this report all have low sensitivity to the proposed 
wind farm development since they are highly transformed by agricultural activities for which they 
are not optimal.  The landscape types are therefore not pristine or prized for their natural beauty. 

Mitigation Measures 

There are no mitigation measures that will change the significance of the landscape impact other 
than avoiding the site entirely.  A reduction in wind turbine numbers is unlikely to have an 
appreciable effect since even a few wind turbines will still have high visibility. 

Significance Statement 
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The temporal scale of the impact is long term (3) (not permanent) since the turbines can be 
removed from the landscape after their life span has been reached (although it should be noted 
that the lifetime of the wind farm can be extended indefinitely).  The spatial scale is regional (3) 
(<25km) due to the visibility and size of the project.  The severity of the impact is expected to be 
slight (1) since the landscape character sensitivity is low.  The effect therefore adds up to a score 
of 7.  The likelihood of the impact occurring is probable (3) due to the size of the wind farm and its 
components, and their high visibility.  The significance of the landscape impact according to the 
rating methodology is therefore expected to be moderate (10) due to the long duration and the 
extent of the impact. 

 

Table 6-6 Significance of impact on rural agricultural landscape caused by introduction of a wind farm. 

Impact 

(Operation 
Phase Only) 

Effect 

Risk or 
Likelihood 

Total 
Score 

Overall 
Significance Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

All Alternatives 

Without 
Mitigation 

Long Term 3 Regional 3 Slight 1 Probable 3 10 Moderate 

With 
Mitigation 

Long Term 3 Regional 3 Slight 1 Probable 3 10 Moderate 

 

6.3 SIGNIFICANCE OF VISUAL IMPACT ON VIEWERS 

Visual impacts 

Changes to the visual character of available views resulting from the development that 
include: obstruction of existing views; removal of screening elements thereby exposing 
viewers to unsightly views; the introduction of new elements into the viewshed 
experienced by visual receptors and intrusion of foreign elements into the viewshed of 
landscape features thereby detracting from the visual amenity of the area 

 

6.3.1 Impact 2: Intrusion of large and highly visible construction activity on sensitive 
viewers 

Cause and Comment 

The height of the features being built and the siting on the flat landscape is likely to expose 
construction activities against the skyline (Figure 6-13).  Large, abnormal freight vehicles and 
equipment will be visible.  Traffic may be disrupted while large turbine components are moved 
along public roads.  Activity at night is also probable since transport of large turbine components 
may occur after work hours to minimise disruption of traffic on main roads. 
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Figure 6-13 Construction of the existing Coega wind turbine (2km away). 

 

Mitigation Measures 

The most obvious causes of impact cannot be mitigated for since the turbines are so tall and they 
are to be installed on a relatively flat coastal plain which is visible from much of the surrounding 
landscape.  The duration of the impact is short, though, and there are a number of mitigation 
measures that will curtail the intensity to some extent: 

 Construction of new roads should be minimised and existing roads should be used where 
possible. 

 The contractor should maintain good housekeeping on site to avoid litter and minimise 
waste. 

 Clearance of indigenous vegetation should be minimised and rehabilitation of cleared areas 
should start as soon as possible. 

 Erosion risks should be assessed and minimised as erosion scarring can create areas of 
strong visual contrast which can often be seen from long distances. 

 Laydown areas and stockyards should be located in low visibility areas (e.g. valleys 
between ridges) and existing vegetation should be used to screen them from views where 
possible. 

 Night lighting of the construction sites should be minimised within requirements of safety 
and efficiency.  See section on lighting for more specific measures. 

 Fires and fire hazards need to be managed appropriately. 
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Significance Statement 

The temporal scale of the impact is short term (1) (while construction lasts – 12 months).  The 
spatial scale is regional (3) due to the nature of the development (height of towers and siting on 
elevated ground) and construction activities will be visible over long distances.  The severity of the 
visual impact will be severe (4) due to the high visual intrusion that a number of highly sensitive 
visual receptors will experience.  It is not highly severe because there are not many of them (highly 
sensitive receptors with high visual intrusion ratings).  The mitigation measures are there to contain 
the severity of the impact and if adhered to are likely to keep it at severe.  The likelihood of the 
impact occurring is definite (4) because parts of the construction activity is highly visible.  The 
significance of the impact is high (12) in terms of the suggested rating methodology, due to the 
regional extent of highly visible construction activity.  Construction will last approximately 12 
months, of which 4 weeks is spent erecting the turbines (under favourable weather conditions) – 
potentially the most visible activity as it will most probably be exposed against the skyline.  It is also 
worth noting that the visual impact of at least some of the construction phase is likely to be 
positive, especially during assembly of the turbine towers.  The construction engineering feat of 
lifting and attaching components weighing more than 50 tons a piece in a highly visible area is 
bound to be spectacular (see for example (Degraw, 2009) or (filmsfromyes2wind, 2010)). 

 

Table 6-7 Significance of construction activities on sensitive viewers 

Impact 

(Operation 
Phase Only) 

Effect 

Risk or 
Likelihood 

Total 
Score 

Overall 
Significance Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

All Alternatives 

Without 
Mitigation 

Short 
Term 

1 Regional 3 Severe 4 Definite 4 12 High 

With 
Mitigation 

Short 
Term 

1 Regional 3 Severe 4 Definite 4 12 High 

 

6.3.2 Impact 3: Intrusion of large wind turbines on the existing views of sensitive visual 
receptors 

Cause and Comment 

A number of highly sensitive visual receptors will potentially be affected by the proposed wind farm.  
These include residents of, and viewpoints in, game farms and eco-tourism operations in the 
region.  There are not many urban areas within 20-25km of the development site, but a few rural 
villages north of the Fish River are about 10km away and residents here often have scenic views of 
the hills on which the turbines will be built. 

Mitigation Measures 

There are no mitigation measures that can reduce the perception of a negative impact significantly 
unless the site is avoided. But there are a number of measures that can enhance the positive 
aspects of the impact.  It has been shown that uncluttered sites are preferred for wind farms (Gipe, 
1995; Stanton, 1996; Vissering, 2005).  In view of this the following mitigation measures and 
suggestions may enhance the positive visual aspects of the development: 

 Ensure that there are no wind turbines closer than 500m to a residence or farm building. 
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 Maintenance of the turbines are important.  A spinning rotor is perceived as being useful.  If 
a rotor is stationary when the wind is blowing it is seen as not fulfilling its purpose and a 
negative impression is created (Gipe, 1995). 

 Signs near wind turbines should be avoided unless they serve to inform the public about 
wind turbines and their function.  Advertising billboards should be avoided. 

 According to the Aviation Act, 1962, Thirteenth Amendment of the Civil Aviation 
Regulations, 1997: “Wind turbines shall be painted bright white to provide maximum 
daytime conspicuousness. The colours grey, blue and darker shades of white should be 
avoided altogether. If such colours have been used, the wind turbines shall be 
supplemented with daytime lighting, as required.” 

 Lighting should be designed to minimise light pollution without compromising safety.  
Investigate using motion sensitive lights for security lighting. Turbines are to be lit according 
to Civil Aviation regulations. 

 An information kiosk (provided that the kiosk and parking area is located in a low visibility 
area) and trails along the wind farm can enhance the project by educating the public about 
the need and benefits of wind power.  „Engaging school groups can also assist the wind 
farm proponent, as energy education is paramount in developing good public relations over 
the long term. Instilling the concept of sustainability, and creating awareness of the need for 
wind farm developments, is an important process that can engage the entire community‟ 
(Johnston, 2001). 

Significance Statement 

The temporal scale for the impact is long term (3) since the life span of a wind turbine can be up to 
40 years after which it can be dismantled, or upgraded.  Although the duration of the impact can be 
permanent (more than 40 years) since the lifetime of a wind farm can be extended indefinitely, it is 
possible to remove the turbines completely in a relatively short time and as such the impact is seen 
as long term rather than permanent.  The spatial scale of the impact is regional (3) since the 
turbines will be visible from more than 20km away on clear days.  There are a number of highly 
sensitive visual receptors with high visual intrusion ratings and as such the severity of the impact is 
deemed severe (4).  The impact will definitely (4) occur (likelihood) since there are highly sensitive 
viewers in close proximity to the proposed development.  The significance of the visual impact is 
therefore high (14). 

 

Table 6-8 Significance of the visual impact of the proposed wind farm on sensitive viewers 

Impact 

(Operation 
Phase Only) 

Effect 

Risk or 
Likelihood 

Total 
Score 

Overall 
Significance Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

All Alternatives 

Without 
Mitigation 

Long Term 3 Regional 3 Severe 4 Definite 4 14 High 

With 
Mitigation 

Long Term 3 Regional 3 Severe 4 Definite 4 14 High 

 

 



Plan8 Grahamstown WEF - VIA Report          Henry Holland (June 2012) 

50 

6.3.3 Impact 4: Impact of night lights on existing nightscape 

Cause and Comment 

Wind farms are required by law to be lit at night as they represent hazards to aircraft due to the 
height of the turbines.  Marking of turbines depends on wind farm layout and not all turbines need 
to be lit.  Marking consists of a red flashing light of medium intensity (2000 candela).  The 
conceptual layout of the wind farm is a „cluster‟ in terms of the lighting specification (Minister of 
Transport, 1997).  It seems then that according to the Civil Aviation directive most of the turbines 
will have to be marked. 

Mitigation Measures 

The aviation standards have to be followed and no mitigation measures are applicable in terms of 
marking the turbines.  Lighting of ancillary buildings and structures should be designed to minimise 
light pollution without compromising safety.  Motion sensitive lighting can be used for security 
purposes. 

Significance Statement 

The sources of light pollution in the region are mostly related to farmsteads, communication towers 
and the background glow caused by towns such as Grahamstown, Peddie and the rural villages 
spread out along the opposite bank of the Fish River.  Vehicles on the N2 also contribute to night 
lighting.  The severity of the impact is expected to be slight (1) since there are not many 
farmsteads close to the wind farm.  Spatial scale is difficult to determine and since these are 
medium intensity lights the extent of the impact is expected to be study area (2) even though they 
may be visible over a longer distance.  Temporal scale is long term (3).  The likelihood of the 
impact occurring is probable (3). The significance of this impact is medium (9) due to its long term. 

 

Table 6-9 Significance of the impact of night lighting of the wind farm on sensitive viewers 

Impact 

(Operation 
Phase Only) 

Effect 

Risk or 
Likelihood 

Total 
Score 

Overall 
Significance Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

All Alternatives 

Without 
Mitigation 

Long Term 3 
Study 
Area 

2 Slight 1 Probable 3 9 Medium 

With 
Mitigation 

Long Term 3 
Study 
Area 

2 Slight 1 Probable 3 9 Medium 

 

6.3.4 Shadow flicker effect 

Cause and Comment 

Shadow flicker modelling has shown that only one building (a homestead) is at a slight risk of being 
affected more often than international guidelines suggest as the threshold at which mitigation 
measures should be implemented to reduce the impact.  Residents of the house own the property 
on which the turbines will be installed. 

Mitigation Measures 

A number of mitigation measures can be discussed with the owner/resident of the house: 
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 Trees or high thicket are effective as a measure to reduce or eliminate the effect of shadow 
flicker.  Windows where the shadow flicker effect will occur can be determined and trees 
can be planted such that the effect will be reduced. 

 Determine which turbine (or turbines) is the main cause of the potential shadow flicker 
effect and reposition this turbine in the final layout (without increasing the shadow flicker 
effect for other buildings). 

 Determine when the shadow flicker effect will be at its worst for the building and reduce the 
speed of the turbine rotor for this period. 

 There also exist technology in the form of sensors which can be installed either in the room 
where shadow flicker is likely to occur, or on turbines which may cause shadow flicker 
(Marks 2011) which can control rotor speed to reduce the effect. 

Significance Statement 

The duration or temporal scale of the effect is long term (3) (life time of the development).  The 
spatial scale is study area (2) since only a small number of residents living within 1km of a turbine 
may be affected.  Only one building will be affected slightly more than the threshold set by the 
guidelines which makes for a slight severity (1), and the likelihood that the effect occurs for these 
buildings is possible (may occur (2)) since the shadow flicker modelling assumes a worst case 
scenario that is seldom if ever actualised.  The significance of the impact is therefore rated as 
moderate (8) according to the rating methodology (effect = 6; likelihood = 2) before mitigation 
measures.  Mitigation measures will reduce the likelihood of the impact occurring (i.e. hours of 
shadow flicker above threshold) to unlikely (1) which means the significance of the impact after 
mitigation is low (7). 

 

Table 6-10 Significance of shadow flicker effect on residents of buildings close to wind turbines. 

Impact 

(Operation 
Phase Only) 

Effect 

Risk or 
Likelihood 

Total 
Score 

Overall 
Significance Temporal 

Scale 
Spatial Scale 

Severity of 
Impact 

All Alternatives 

Without 
Mitigation 

Long Term 3 
Study 
Area 

2 Slight 1 
May 
occur 

2 8 Medium 

With 
Mitigation 

Long Term 3 
Study 
Area 

2 Slight 1 Unlikely 1 7 Low 

 

6.3.5 Cumulative visual impact on wind farms proposed for the region 

As far as this author is aware, there are no other wind farms proposed within 30km of this 
development and cumulative visual impact need not be considered. 

 

7 CONCLUSIONS AND RECOMMENDATIONS 

The main opposition to the wind farm is likely to come from game farm (and to a lesser extent, eco-
tourism) operators who feel that highly visible wind farms will have a negative impact on tourism to 
the region.  The study area has a large number of game farms, and there will be areas on these 
farms where wind turbines will intrude on views and viewpoints. 
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It is clear that energy sources are required which are sustainable and ecologically responsible.  
Wind is such an energy source and wind farms are likely to become very common in the South 
African landscape, as it has elsewhere in the world.  The landscape of the study area is not 
particularly pristine or scenic, and should be able to accommodate a wind farm. 
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