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1 INTRODUCTION

1.1 GENERAL

This visual impact assessment (VIA) study forms part of the Basic Assessment that is
being undertaken for the Proposed New Olifantshoek 10MVA 132/11KV Substation And
31km Powerline, Northern Cape Province by Savannah Environmental (Pty) Ltd on
behalf of Eskom Holdings SOC Limited.

In terms of the EIA Regulations promulgated under the amended National
Environmental Management Act (NEMA) Act No. 107 of 1998, the proposed
development of the facilities requires environmental authorisation. An impact to be
assessed comprises the visual impact that the facilities will have on surrounding
areas.

The assessment is based on one site visit that was undertaken on the 23™ September
2016. The weather during the site visit was clear enabling long distance views which
provided the assessor with a clear understanding of the likely maximum visibility of
the proposed development and the likely implications for influencing the character of
the affected landscape.

During the site visit access was not possible to the homesteads that are likely to be
affected by the Alternative Alignment, there use is therefore not known and a worst
case assumption that they are inhabited has been made.

1.2 PROJECT LOCATION

The project is located in the Olifantshoek region of the Northern Cape Province, within
ward 3 and ward 4 of the Gamagara Local Municipality and ward 6 of the Tatsebane
Local Municipality, (Map 1: Locality Map).

The study area extends from a power line connection point at its northern extremity
at the Transnet Emil switching station and extends for approximately 31km to the
south to a new proposed substation on the eastern edge of the town of Olifantshoek.

Two alternative substation locations and two 132kV power line alignments have been
identified. The majority of the new power line route will follow the existing
Ferrum/Nieuwehoop 400kV and Ferrum/Lewensaar 132kV power lines.

The approximate geographic coordinates for the alternative substation locations and
connection to the existing Emil Switching Station are;

CONNECTION POINT TO EMIL SWITCHING STATION
South 270 44’ 10.04"
East 220 55’ 13.52"

ALTERNATIVE 1 SUBSTATION LOCATION
South 270 55’ 52.95"
East 220 44’ 54.38"
ALTERNATIVE 2 SUBSTATION LOCATION
South 270 56’ 11.27"
East 220 44’ 28.95”

Olifantshoek 132kV Power Line and Substation, Visual Impact Assessment, December 2016 Page 4



1.3 BACKGROUND OF SPECIALIST

Jon Marshall (Pr. LArch, CMLI, EAPSA, Dip LA) qualified as a Landscape Architect in
1978. He is also a certified Environmental Impact Assessment Practitioner. He has
been involved in Visual Impact Assessment over a period of approximately 30 years.
He has developed the necessary computer skills to prepare viewshed analysis (zone of
theoretical visibility) and three dimensional modelling to illustrate impact
assessments. He has undertaken visual impact assessments for major buildings,
mining, industrial development, mining and infrastructure projects and has been
involved in the preparation of visual guidelines for large scale developments. Jon is
responsible for report writing and visual impact assessment.

Refer to Appendix I for brief Curriculum Vitae.

1.4 BRIEF AND RELEVANT GUIDELINES

The brief is to assess the visual impact that the facility will have on surrounding areas.
Work is to be undertaken in accordance with the following guideline documents;

a. The Government of the Western Cape Guideline for Involving Visual and
Aesthetic Specialists in EIA Processes (Western Cape Guideline), which is the
only local relevant guideline, setting various levels of assessment subject to
the nature of the proposed development and surrounding landscape, and

b. The Landscape Institute and Institute of Environmental Management and
Assessment (UK) Guidelines for Landscape and Visual Impact Assessment
which provides detail of international best practice (UK Guidelines).

Refer to Appendix II for the Western Cape Guideline.

A Level 3 Assessment has been undertaken in accordance with the Western Cape
Guidelines. This typically requires;

e Identification of issues raised in scoping phase, and site visit;

e Description of the receiving environment and the proposed project;

e Establishment of view catchment area, view corridors, viewpoints and
receptors;

e Indication of potential visual impacts using established criteria;

e Inclusion of potential lighting impacts at night;

e Description of alternatives, mitigation measures and monitoring programmes.

¢ Review by independent, experienced visual specialist (if required).

This general methodology has been adopted in preparation of this assessment.

In accordance with the EIA regulations (GNR 327, 325 and 324 Appendix 6), there are
specific requirements for the content of Specialist Reports. A checklist of these
requirements is included as Appendix III. The check list has been annotated to
indicate the location of each required item within the report.
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2. PROJECT DESCRIPTION AND CONTEXT

2.1 MOTIVATION

Eskom Holdings SOC Limited (Eskom) is proposing to establish a substation and
power line which will be used to increase customers Notified Maximum Demand

(NMD) from 2.5MVA to 10 MVA as a provision for future developments within the

Olifantshoek region.

2.2 PROJECT DESCRIPTION

The Olifantshoek Substation and power line will be comprised of the following:

e A new 10MVA on-site substation (100m X 100m) to constructed adjacent to
the existing 22/11kV Olifantshoek substation.

e A new overhead 132 kV power line approximately 31 km long to connect
directly to the Emil switching station via the new on site substation. The
majority of the new power Iline route will follow the existing
Ferrum/Nieuwehoop 400kV and Ferrum/Lewensaar 132kV power lines. The
possible development corridor of the new power line is 300m with a servitude
of 32 m wide. There are 2 alternative power line routes proposed, all which
transect the Olifantsloop non-perennial river and the Ga-mogara perennial
river.

e The decommissioning of the existing 22/11kV Olifantshoek Substation

Substations generally have switching, protection and control equipment, and
transformers.

The proposed substation will be located within a fenced enclosure.

Sub-station components and their functions

Equipment Function

Transformers To step-down or step-up voltage and transfer power
from one current to another. The windings of such
large transformers are immersed in transformer oil,
which is a highly refined mineral oil that is stable at
high temperatures and has excellent electrical
insulating properties. Its functions are to insulate,
suppress corona and arcing, and to serve as a coolant
for transformers.

Circuit breakers Automatic switching during normal or abnormal
conditions

Feeder bay Steelwork housing for circuits

Reactors Equipment for the efficient operation of long

transmission power lines as they compensate the
voltage on power lines to avoid uncontrolled voltage
rise, especially on lightly loaded lines

Isolators Equipment for de-energising a circuit for maintenance
and repair
Bus bars Incoming and outgoing circuits of the same voltage tie

into a common node called a busbar, which consists of
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a number of tubular conductors made of aluminium
Oil holding dams For containment of accidental oil spills from
transformers
Loop-in lines Incoming power lines (connected to busbars)
Loop-out lines Outgoing power lines (connected to busbars)
Telecommunication mast Equipment used for remote communication with the
sub-station
Buildings Administrative office, control room, ablution blocks,
equipment and storage areas
Lighting For safety and security as well as for night-time
emergency operations and maintenance

The highest elements within a substation are generally the bus bars that facilitate the
transfer of electrical current into and out of the facility. These are likely to be in the
order of 10 — 15m high.

The proposed substation will have a footprint of approximately of £ 100 m x 100 m

Two alternative locations have been identified for the proposed substation, including;

e Approximately 500m east of the urban area of Olifantshoek and 50m south of
the N14. This is considered to be the preferred substation location.

e Approximately 30m to the east of the existing Olifantshoek substation. This is
considered to be the alternative substation location

The existing Olifantshoek substation will be decommissioned on completion of the new
proposed substation.

The new substation will be connected to the Emil switching station by approximately
31km of 132kV overhead power line.

Towers associated with the power line are expected to be an average height of 23m -
28m,which is comparable to the line into which it connects. The pylons are expected
to be self-sustaining steel monopole structures.

The construction of the proposed 132kV overhead power line is likely to follow the
following sequence;

e Excavation and concrete work for tower bases. Due to the dispersed nature of
the bases, it is unlikely for concrete to be batched on site. It is likely that
concrete will be ready mixed and brought in by concrete trucks as and when
required.

e Erection of towers in a progressive manner. It is common for materials for a
number of poles to be delivered to site at the same time. Erection requires the
use of a mobile crane to hold prefabricated elements in position. This process
is relatively rapid as each pole / pylon is prefabricated off site.

e Stringing of cables which also requires the use of cranes and mobile hoists to
enable workers to fix insulators and attachments and to pull cables between
towers.
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The above process is relatively clean, rapid and only affects the area immediately
surrounding each tower location.

An operating servitude will have to be registered in favour of Eskom to protect the
alignment. The servitude will prevent development and any other use that could

compromise the overhead line. It will not prevent current agricultural uses or access
beneath the line.

The following typical dimensions are likely to apply to the project;

e Tower height: 23-28m subject to tower selection.
e Tower spacing: 200m - 400m subject to terrain.
e Operating servitude: 32m (16m x 2)

Refer to Map 1 for the proposed alignment alternatives and substation locations.

TYPICAL ELEMENTS INCLUDED IN THE PROJECT

Plate 1 - Sub-station Bus Bars maximum Plate 2 - Transformer with oil storage
height 10-15m tank above.

Plate 3 - Sub-station & Communication Plate 4 - 23-28m high, 132kV self-
Tower sustaining steel monopole tower.
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3 DESCRIPTION OF RECEIVING ENVIRONMENT AND
POSSIBLE RECEPTORS

3.1 LANDSCAPE CHARACTER

Landscape character is defined by the UK Guidelines as “a distinct, recognisable and
consistent pattern of elements in the landscape that makes one landscape different
from another”.

The proposed site is located within the floor of a broad valley system that generally
falls from the south to the north.

The landscape surrounding the site is arid, comprising relatively flat drainage plains
with rocky outcrops to the south, east and west forming the valley sides.

The majority of the area surrounding the proposed site appears relatively natural. On
the eastern flank of the valley there is a large mining area. The settlements of Kathu
and Olifantshoek are also located on the western and eastern sides of the valley
respectively.

To the north, west and south of the proposed site the main land use appears to be
agricultural and specifically low intensity grazing interspersed with isolated
homesteads that are concentrated to the south west and north east of the proposed
site.

Landscape Character is a composite of a number of influencing factors including:

e Landform and drainage;
e Nature and density of development; and
e Vegetation patterns.

From the site visit the following characteristics have been identified.

3.1.1 Landform and Drainage

The proposed power line will cross a broad valley floor from north east to south west,
crossing two non-perennial water courses (Ga-Mogara and Olifansloop) that drain the
valley towards the north.

Whilst the valley floor is relatively flat, because the proposed power line is aligned
from the north eat to the south west and the valley falls towards the north, the
elevation of the line increases as it runs to the south west. At its connection point at
the Emil Switching Station the elevation is approximately 1170m amsl. As the power
line approaches the N14, its elevation is approximately 1350m amsl.

At the N14, the alignment turns to the west and crosses steeper and rockier terrain
associated with the valley side (Langberg) as it approaches Olifantshoek and the
proposed substation where the ground elevation is approximately 1370m amsl.

The proposed substation will be located within the rockier terrain of the Langberg.

The visual implications of landform are;

Olifantshoek 132kV Power Line and Substation, Visual Impact Assessment, December 2016 Page 10



e Because for the majority of its alignment the proposed power line traverses a
largely flat area, landform is unlikely to play a major role in screening it.

e The proposed substation alternatives are all located within an area or more
rugged topography, landform may help to screen these facilities.

Refer to Map 2, Landform and Drainage.

3.1.2 Nature of Development and Land Uses
The population density of the area immediately surrounding the proposed
development varies.

Kathu is the largest town and Olifantshoek is the second largest town of five towns
within the Gamagara Local Municipality. However both are relatively small towns. At
the 2011 census, the municipality had a total population of approximately 41,617
people approximately 71% of which are based in urban areas.

The area of the Municipality is 2,619km?2.

Rural homesteads were found to have an average occupancy of 3.5 people. This
means that there is a rural homestead for approximately every 0.75km?.

Given the province's dry conditions and dependence on irrigation, many Northern
Cape farmers are branching out into value-added activities such as game farming.
This is apparent in rural areas surrounding the proposed alignment as low intensity
grazing appears to be mixed with game farming, hunting operations and bush lodges.

Olifantshoek is primarily a rural service centre. It is likely also that a proportion of its
economy is derived from local mining operations as well as its position on the N14 as
it acts as a transit stop for travellers including tourists.

Apart from agriculture, mining is the largest industrial activity in the area. Kathu is the
centre of this activity. Mines in the area include iron ore and manganese. The mine to
the west of Kathu and east of the northern section of the proposed power line is the
Mamatwan Manganese Mine that is operated by Anglo American.

In addition to Mamatwan, there are numerous areas of degraded land as indicated on
Map 3. It is possible that these areas have resulted from informal mining operations.

Refer to Map 3, Landuse.

3.1.3 Vegetation Patterns
According to Mucina & Rutherford (2006), the proposed power line alignment crosses
a relatively natural area. The vegetation types include;

e Olifantshoek Plains Thornveld
e Kathu Bushveld

Both vegetation types are usually open tree and shrub cover with a sparse grass
layer.

From observations on site, the tree layer is often above eye level.

Visual implications include;
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e Where the viewer is amongst natural vegetation, it is possible that there will be
a degree of screening provided by the natural vegetation.

e Where the viewer is set back from natural vegetation or where ground
elevation provides a slightly elevated overview of the landscape, the extent of
screening provided by natural vegetation is likely to be limited.

Within and around the town of Olifantshoek where the proposed overhead power line
terminates in a new substation, vegetation patterns have been highly modified. Within
the main street and adjacent gardens there is many taller trees and shrubs that tend
to limit visibility. The area around the town has also been degraded by human activity
which has had the effect of reducing tree and shrub cover and opening up longer
views than might be possible within more natural areas.

This has the following visual implications for the project;

e The substation is likely to be largely hidden from inside the town; and
e From adjacent fringes of the town, the substation may be visible.

Refer to Map 4, Vegetation Types.

3.1.4 Landscape Character Areas, Visual Absorption Capacity (VAC) and
Significance

Landscape Character Areas (LCAs) are defined as “single unique areas which are the

discrete geographical areas of a particular landscape type”.

The overriding character differentiating factors within the subject landscape appear to
be landform /drainage and development.

Visual Absorption Capacity (VAC) is defined as the landscape's ability to absorb
physical changes without transformation in its visual character and quality. Where
elements that contrast with existing landscape character are proposed, VAC is
dependent on elements such as landform, vegetation and other development to
provide screening of a new element. The scale and texture of a landscape is also
critical in providing VAC, for example; a new large scale industrial development
located within a rural small scale field pattern is likely to be all the more obvious due
to its scale.

The landform appears to divide the landscape into four discrete areas including;

a) The Upland Landscape Character Area associated with the Langsberg on
the valley sides which largely contain the development and within which the
south western section of the overhead power line is located. This area is
incised by minor valleys and is generally covered by natural thorn veld.
Settlement is sparse and consists of isolated homesteads. The area is primarily
important for agricultural production, however, it also provides a variety of
environments for ecotourism activities. It also provides a backdrop to the
lowland landscape. VAC due to landform is likely to be relatively high.

b) The Lowland Landscape Character Area which is comprised of the valley
floor within which the majority of the proposed power line will be located. This
generally consists of relatively flat topography that is covered with natural
thorn veld. low intensity grazing is the predominant agricultural activity. In
areas land owners have diversified into game farming, hunting and bush
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lodges. Scattered homesteads are apparent in the landscape. VAC is likely to
be relatively low due to the flat topography, however, vegetation could limit
views of the development.

c) The Urban Landscape Character Area, particularly the urban area of
Olifantshoek that can be characterised by dense urban development. This area
is primarily important as a living environment for residents. VAC within teh
settlement is likely to be high due to vegetation and buildings. On the edges of
the settlement however VAC may be reduced due to the degraded nature of
natural vegetation.

d) The Mining Landscape Character Area which although are not directly
affected they do add a significant industrial element to the character of the
area surrounding them. The only focus of this area is the extraction of
minerals.

The LCAs are indicated on Map 5, Landscape Character Areas.

3.2 VISUAL RECEPTORS

Visual Receptors are defined as “individuals and / or defined groups of people who
have the potential to be affected by the proposal”.

This section is intended to highlight possible Receptors within the landscape which due
to use could be sensitive to landscape change. They include;

e Area Receptors that include the urban area of Olifantshoek.

e Point Receptors that include homesteads that are scattered throughout the
area. It is likely that the focus for this area is agricultural production. Unless
farms have diversified into the tourism market it is unlikely that this group of
receptors will be overly sensitive to the likely landscape change as long as it
does not impact on agricultural productivity.

e Linear Receptors that include the N14 and or local routes through the area. The
N14 is a primary tourism route. Local routes surrounding the development are
likely to be mainly used by local people and relate to agricultural activities.
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LANDSCAPE CHARACTER AREAS

Plate 5, Urban Landscape Character Area

Plate 6, Mining Landscape Character Area

Plates 7, Lowland Landscape Character Area
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LANDSCAPE CHARACTER AREAS

Plate 8, Upland Landscape Character Area

POSSIBLE SENSITIVE RECEIVERS

Plate 9, Houses in the Urban Area close to Substation Alternatives 1 and 2
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POSSIBLE SENSITIVE RECEIVERS

Plate 10, Rural Homesteads close to the Powerline.

Plate 11, The N14.

Olifantshoek 132kV Power Line and Substation, Visual Impact Assessment, December 2016 Page 16



Olifantshoek 132kV Power Line and Substation, Visual Impact Assessment, December 2016 Page 17



Olifantshoek 132kV Power Line and Substation, Visual Impact Assessment, December 2016 Page 18



Olifantshoek 132kV Power Line and Substation, Visual Impact Assessment, December 2016 Page 19



Olifantshoek 132kV Power Line and Substation, Visual Impact Assessment, December 2016 Page 20



4 THE NATURE OF POTENTIAL VISUAL IMPACTS

4.1 GENERAL

Impacts could include general degradation of the Landscape Character Areas due to
the development that may detract from the existing character as well as change of
view for affected people and / or activities;

a. Generally landscape change or degradation. This is particularly important for
protected areas where the landscape character might be deemed to be
exceptional or rare. However it can also be important in non-protected areas
particularly where landscape character is critical to a specific broad scale use
such as tourism areas or for general enjoyment of an area. This is generally
assessed by the breaking down of a landscape into components that make up
the overall character and understanding how proposed elements may change
the balance of the various elements. The height, mass, form and colour of new
elements all help to make new elements more or less obvious as does the
structure of an existing landscape which can provide screening ability or
texture that helps to assimilate new elements. This effect is known as visual
absorption capacity.

b. Change in specific views within the affected area from which the character of a
view may be important for a specific use or enjoyment of the area.

e Visual intrusion is a change in a view of a landscape that reduces the
quality of the view. This can be a highly subjective judgement.
Subjectivity has however been removed as far as is possible by
classifying the landscape character of each area and providing a
description of the change in the landscape that will occur due to the
proposed development. The subjective part of the assessment is to
define whether the impact is negative or positive. Again to make the
assessment as objective as possible, the judgement is based on the
level of dependency of the use in question on existing landscape
characteristics.

e Visual obstruction is the blocking of views or foreshortening of views.
This can generally be measured in terms of extent.

Due to the nature of the proposed development, visual impacts are expected to
relate largely to intrusion.

4.2 THE NATURE OF LIKELY VIEWS OF THE DEVELOPMENT

4.2.1 Overhead Powerlines

The proposed development consists of a 132kV overhead power line. The maximum
height of the power line is approximately 28m. The support towers are proposed as
mono pole structures (Plate 12).
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Plate 12. A view along the line of a 132kv overhead power line with
monopole towers.

Towers are typically placed at changes in direction, at high points on the alignment
and at spacing along the power line up to 400m apart. Towers used at changes in
direction usually have a larger cross section in order to take directional loads imposed
by the line.

Plate 12 indicates a view along the line of a 132kV overhead power line. The views
are taken during a period of good visibility along the line of towers which have a
spacing of +/- 250m. In total 9 towers are visible along the line before it connects to
a line running at right angles. The last tower in the line which is a solid pole structure
is just visible at +/-2.5km.

From the photographs and considering the backdrop, the following conclusions can be
drawn;

a) Due largely to the monopole structure and matt grey colour of the galvanised
steel from which it is constructed, visibility of overhead power line structures
reduces significantly with distance.

b) The visual mass of the overhead power line is unlikely to be obvious from
distances greater than 2.5km.

c) It was noted on site that the existing 132kV overhead power line is not visible
from a distance of approximately 5km from the power line.

It should be noted that the majority of the proposed 132kV power line alternative run
adjacent to an existing 400kV overhead power line. This facility is approximately 35m
high and its structures have greater mass when compared with the 132kV facility. The
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impact of the proposed 132kV facility will therefore fall within the impact area of the
existing structure.

From observations of similar 400kV overhead power lines, the lines are obvious up to
a distance of 5km (Plate 13).

The applicant’s preferred alignment is to close and to the west of the existing 400kV
power line with an alternative alignment close and to the east of the existing line.

Plate 13 - 400kV double overhead transmission lines. Pylons are obvious in the mid
distance (approximately 2-3km) but are not highly conspicuous at a distance
(approximately 5-6km) as they cross the ridgeline.

4.2.2 Sub-station
The construction process will include the following activities;

e Vegetation clearance - removal or cutting of any vegetation if present (bush
cutting);

e Levelling and grading of the sub-station area. This will involve the use of large
earthmoving and compaction equipment;

e Civils work including the construction of concrete bases, ducting, roads and
treatment of the bulk of the sub-station area which may include soil poisoning
and the laying of crushed stone;

e Building work which will include the construction of minor buildings and fences.

e Installation works which include the installation and energising of electrical
equipment.
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Initial activities are only likely to be visible from the immediate vicinity of the site and
particularly from adjacent roads. During the latter half of the construction period as
larger steel structures are erected, the facility will become obvious over a wider area.

Visual implications of development of the proposed sub-station can be gauged from
viewing existing infrastructure.

Plates 1 to 3 inclusive indicate the nature of views of the various elements from
close range where detail is visible and industrial nature of the steel structures is
obvious.

From a distance however, due to the transparency of a large proportion of the
structures, the influence of a sub-station generally reduces. Plate 15 indicates a view
of the existing Hector Sub-Station near Hammersdale. This indicates that from a
distance of 1.5 - 2km the impact has reduced significantly. The detail of the majority
of equipment is not obvious and the eye generally reads the stronger colours
associated with vegetation and landform. Other than the extent of the compound, the
most obvious elements are the pylons that support conductors linking into and out of
the sub-station.

The proposed substation is significantly smaller than the Hammersdale facility. The
principle noted above is likely to apply equally to the proposed facility however in that
it is likely to be obvious for a similar distance as the 132kV overhead power lines that
feed into it.

Plate 15, Distance view (1.5-2.0km) of the existing Hammersdale 400kV Sub
Station. Note the 400kV pylons entering the site are the most obvious elements
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It is possible that the substation will be lit for security and maintenance reasons.
Floodlighting may be used on high masts.

When it is on, it will provide a pool of bright within the yard. This will be obvious from
a distance as a pool of bright light. It is possible that if the floodlighting is not
designed appropriately that there will be light spillage outside the yard area. It is also
possible if lighting is not orientated correctly that bulbs will be obvious from
surrounding areas causing glare to affect sensitive receivers.

It is also possible that the boundary of the site will be lit with security lights mounted
on low poles that will run around the site.

It is therefore likely that lighting could make the substation highly obvious at night.
lighting will be visible intermittently from surrounding areas.

Subject to the light fittings selected and the lighting design is also possible for glare
from tall mast lighting and security lighting to spill into surrounding areas.

The preferred substation location is located to the north east of the urban area
between the N14 and the urban edge. It is unlikely to be highly conspicuous during
day light hours however at night lighting may make it obvious from both receptors.

The alternative substation location is slightly to the east of the existing substation
which is within the urban area and close to existing houses. It is likely that it will be
obvious to residents. There is sufficient space to use screen planting to provide a
degree of mitigation however.
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5 VISIBILITY OF THE PROPOSED DEVELOPMENT

5.1 ZONES OF THEORETICAL VISIBILITY

Zones of Theoretical Visibility (ZTV) are defined as “a map usually digitally produced
showing areas of land within which a development is theoretically visible”.

Z\VTs of the proposed development have been assessed using Arc Spatial Analyst GIS.

The assessment is based on terrain data that has been derived from satellite imagery.
This data was originally prepared by NASSA and is freely available on the CIAT-CCAFS
website (http://www.cgiar-csi.org). This data has been ground truthed using a GPS as
well as an online mapping programme.

Whilst the ZTV has been calculated from terrain data only, existing vegetation and
development could have a significant modifying effect on the areas indicated.

5.2 ASSESSMENT LIMIT

The GIS based assessment of Zones of Theoretical Visibility does not take the
curvature of the earth or reduction in scale due to distance into account. In order to
provide an indication of the likely limit of visibility due to this effect a universally
accepted navigational calculation (Appendix IV) has been used to calculate the likely
distance that the proposed structures might be visible over. This indicates that in a
flat landscape a structure 28m high could be visible at a distance of approximately
19km. However at this distance limitations of the human eye will not be able to
distinguish elements of the project from other landscape features.

As indicated in Section 4, from observations of similar overhead power lines and
substations, due to the visual mass of associated structures, the proposed 132kV
overhead power line and 10MVA substation, it is unlikely to be obvious at a distance
greater than 2.5 - 3.0km and is unlikely to be visible at a greater distance than 5km.
Outside of this limit it is still possible that the project may be visible, however it is
unlikely that there will be noticeable impact.

The assessment therefore focuses on an area within 3.0km of the proposed
development.

5.3 APPROACH TO THE ASSESSMENT

5.3.1 ZTV for Proposed Alternatives
ZTV analysis has indicated that because the power line is located in close proximity to
the substation alternatives, they potentially affect very similar areas.

Map 6 indicates the ZTV Analysis for all the proposed power line and substation
alternative locations.

a 3km buffer from the power line alternatives and substations is indicated on the ZTV
to highlight the area within which the proposed facility may be obvious. A 5km buffer
is also indicated to highlight the area within which the 132kV facility may be visible
and the existing 400kV power line may be obvious.
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Whilst the ZTV analysis is a useful indicator of likely general areas of impact and
because of subtle differences in alignments and locations as well as the proximity of a
small number of receptors to the proposed development it is important that the
development is considered in more detail.

Maps 7 and 8 indicate the alternative 132kV power line alignments as they affect the
N14 and the proposed substation locations as they affect the urban edge of
Olifantshoek respectively.

General conclusions are therefore drawn from the ZTV analysis with more detailed
assessment focusing on Maps 7 and 8.

5.4 VISIBILITY OF DEVELOPMENT ALTERNATIVES

5.4.1 General
From the ZTV analysis, the following conclusions can be drawn;

a) The proposed 132Kv overhead power line will impact the entire area over which it
is likely to be obvious as well as the entire area over which is likely to be visible
and the 400kV overhead power line is obvious within the Lowland LCA.

b) Within the Upland LCA the topography is likely to help screen the development
from small sections of the surrounding landscape.

5.4.2 Alternative Power Line Alignments

a) There are a number of homesteads within the Lowland LCA that lie close to the
existing 400kV overhead power line and will potentially be closer to the 132kV
power line. There are three of these properties that either lie within the 300m
buffer or close to it on the eastern side of the existing 400kV overhead power line.
Of these four homesteads one lies within 50m of the existing alignment and
practically beneath the Alternative Alignment on the eastern side of the existing
power line. Selecting the Preferred Alignment that lie on the western side of the
existing power line would therefore largely address this issue.

b) The existing 400kV overhead power line crosses the N14 approximately 6.5km to
the east of Olifantshoek. The two alternative alignments cross the N14 at the same
location and follow the southern side of the N14 towards Olifanshoek. The
proposed crossing point for both alternatives is therefore likely to minimise new
impacts associated with road crossings.

c) All the proposed alternative alignments have similar potential to be visible from
the N14. For the majority of both alignments there is reasonable tree cover which
would help to soften views from the road. In terms of general impacts on the N14
therefore, both alternatives are likely to have a similar level of impact and both
might be subject to a degree of mitigation.

5.4.3 Alternative Substation Locations.

a) The existing substation is located close to existing houses in the centre of the
settlement and close to the substation alternative substation location. Whilst the
substation alternative location is located slightly further from existing houses than
the existing substation, the new facility will be approximately four times the area
than the existing facility and will be in close proximity to houses (approximately
80m). It is therefore likely to impact on residents. This alternative is likely to be
hidden from the N14 but they will impact the residential area.
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b) The Preferred Alternative is located on the eastern fringes of Olifantshoek,
approximately 100m from an area of existing informal settlement and 60m from
the N14. There is potential therefore for the facility to be visible from the N14 and
the adjacent informal settlement area. However, existing trees will help to
mitigate impacts it is also possible that mitigation in the form of screen planting
may be undertaken.

5.5 CUMULATIVE IMPACTS

For the majority of its alignment, the proposed 132kV overhead power line will follow
an existing 400kV overhead power line. Because the zone of visual influence of the
proposed line will fall within the zone of visual influence of the existing line, there will
be no extension of the impact area. Subject to the alternative alignment that is
selected it is possible that the proposed 132kV line could intensify existing impacts for
four homesteads.

Both proposed 132kV power line alternatives will add additional electrical
infrastructure to the roadside landscape of the N14 for approximately 6km of its
length.

Substation alternatives have the potential to intensify visual impacts on the urban
area associated with the existing Olifantshoek Substation.

The Preferred Substation has the potential to create new views of a substation from
the N14.

5.6 KEY VIEWPOINTS

Key viewpoints that are adjudged to provide an indication of typical views towards the
proposed development and are representative of views of the identified visual
receptors / LCAs are located on Map 6. Photographs from these viewpoints are
indicated in Plates 16 to 26 inclusive.

The viewpoints include;

1. VP1 (Plate 16) is located close to the north eastern extremity of the proposed
132kV overhead line at a distance of less than 1km to the east of the line. This
view is intended to illustrate views from close to the proposed power line within
the Lowland LCA. The existing 400kV overhead power line is obvious. The
proposed 132kV line will also be obvious either slightly to the east or west of
the existing line. Pylons / supports for the proposed line will be slightly less
obvious than the existing structures due to their smaller section and slightly
lower height.

2. VP2 (Plate 17) is located close to an existing homestead that is located close
and on the eastern side of the existing 400kV overhead power line. This view is
intended to illustrate a similar issue associated with three other similarly
located homesteads. The Alternative Alignment will be closer to the homestead
than the existing line. It could be as little as 70m from the homestead. The
Preferred Alignment is on the opposite side of the existing line and could be up
to 500m away from the homestead. By placing the new power line on the
western side of the existing power line it will still be visible from the vicinity of
the homestead. However being seen with the existing line in the foreground
the significance of the new line will be significantly diminished. It is also likely
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that existing tall vegetation around the homestead will help to mitigate
impacts.

3. VP3 (Plate 18) is located approximately 2km to the east of the existing
400kV overhead power line. The viewpoint is intended to illustrate the nature
of views of the line from close to the approximate limit of visual influence
within the Lowland LCA. The existing 400kV overhead power line is visible but
not highly obvious. The proposed 132kV power line will also be visible adjacent
to the existing line. It is however likely to be less obvious than the existing line
due to the lower height and smaller mass of its supports.

4. VP4 (Plate 19) is located on the N14 at approximately 4.5km to the east of
the existing 400kV overhead power line. This is the first point on the road for
the west bound motorist that the existing power line is visible. The existing line
is just visible on the horizon to the right of picture. It is possible that the
proposed 132kV overhead power line may be just visible next to the existing
line, however, it is highly unlikely to be obvious.

5. VP5 (Plate 20) is located on the N14 at the crossing point of the existing
400kV overhead power line looking north east along the line. The Preferred
Alignments will be seen running adjacent and to the left (west) of the existing
line and the Alternative Alignment will be seen to the right (east) of the
existing power line.

6. VP6 (Plate 21) is located on the N14 approximately 1.5km to the east of the
point that the existing line crosses the road and looking towards the existing
road crossing. Both proposed 132kV overhead power line alternatives will cross
the road adjacent to the existing line and will run down the southern side of
the N14, to right of picture.

7. VP7 (Plate 22) is located on the N14 looking east towards Olifantshoek
approximately 1.4km from the Preferred Location for the Substation. Due to
existing vegetation, it is unlikely that the Preferred substation will be obvious
until the viewer is almost opposite it on the road. Both 132kV overhead power
line alternatives will be seen running parallel to the south side of the road to
left of picture.

8. VP8 (Plate 23) is located on the N14 looking to the south directly at the site
of the Preferred Substation Location. The substation will be set back from the
road approximately 60m. In the mid distance informal settlement can be seen.
The Preferred Substation will be approximately 80m from this. It is likely that
the substation will be visible from the road as the viewer approaches the
viewpoint. There is space to include screen planting to divert views from and
soften impacts associated with the substation.

9. VP9 (Plate 24) is located on the N14 within the town of Olifantshoek looking
to the east towards alternative substation sites 1 and 2. The existing
substation is slightly closer to the viewpoint and is just visible through the road
side vegetation. Substation alternatives 1 and 2 may also be visible. It should
be noted however that this is the only viewpoint on the urban section of the
road from which the existing substation is visible and views of the substation
structures are softened considerably by vegetation.

10.VP10 (Plate 25) looking east away from the existing substation. The Alternative

Substation is to the right of the image in the area of alien vegetation. It should be

noted that residential properties pictured in Plate 9 are located adjacent to the

viewpoint out of shot. Subject to the use that the land on which the existing
substation is located after it is decommissioned, it is possible that this alternative
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could result in reduced visual impact for local residents. It does however have the

potential to maintain current levels of impact.

Plate 16 - VP1 located close to the north eastern extremity of the proposed 132kV overhead
line at a distance of less than 1km to the east of the line.

Plate 17 - VP2 located close to an existing homestead that is located close and on the eastern
side of the existing 400kV overhead power line.
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Plate 18 - VP3 located approximately 2km to the east of the existing 400kV overhead power
line.

Plate 19 - VP4 located on the N14 at approximately 4.5km to the east of the existing 400kV
overhead power line.
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Plate 20 - VPS5 located on the N14 at the crossing point of the existing 400kV overhead power
line looking north east along the line.

Plate 21 - VP6 located on the N14 approximately 1.5km to the east of the point that the
existing line crosses the road and looking towards the existing road crossing.
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Plate 22 - VP7 located on the N14 looking east towards Olifantshoek approximately 1.4km from
alternative substation 3 and the point that alternative 132kV overhead power lines 3 and 4 would
cross the road towards the substation.

Plate 23 - VP8 located on the N14 looking to the south directly at the site of the preferred
substation alternative.
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Plate 24 - VP9 located on the N14 within the town of Olifantshoek looking to the east towards
the alternative substation site.

Plate 25 - VP10 looking west towards the existing substation.
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Plate 26 - VP10 looking east away from the existing substation.
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6 VISUAL IMPACT ASSESSMENT

6.1 ASSESSMENT METHODOLOGY

The previous section of the report identified specific areas where visual impacts
may occur. This section will quantify these impacts in their respective geographical
locations and in terms of the identified issues (see Section 1.5).

The methodology for the assessment of potential visual impacts includes:
e The nature, which shall include a description of what causes the effect, what
will be affected and how it will be affected.
e The extent, wherein it will be indicated whether the impact will be local
(limited to the immediate area or site of development) or regional:

*

local extending only as far as the development site area - assigned a
score of 1;

limited to the site and its immediate surroundings (up to 10 km) -
assigned a score of 2;

will have an impact on the region - assigned a score of 3;

will have an impact on a national scale - assigned a score of 4; or

will have an impact across international borders - assigned a score of
5

e The duration, wherein it will be indicated whether:

*

* ¥ ¥

e The

* Kk ¥ *

*

the lifetime of the impact will be of a very short duration (0-1 years)
- assigned a score of 1;

the lifetime of the impact will be of a short duration (2-5 years) -
assigned a score of 2;

medium-term (5-15 years) - assigned a score of 3;

long term (> 15 years) - assigned a score of 4; or

permanent - assigned a score of 5.

magnitude, quantified on a scale from 0-10, where a score is assigned:

0 is small and will have no effect on the environment;

2 is minor and will not result in an impact on processes;

4 is low and will cause a slight impact on processes;

6 is moderate and will result in processes continuing but in a modified
way,

8 is high (processes are altered to the extent that they temporarily
cease); and

10 is very high and results in complete destruction of patterns and
permanent cessation of processes.

e The probability of occurrence, which shall describe the likelihood of the
impact actually occurring. Probability will be estimated on a scale, and a score
assigned:

*

*

Assigned a score of 1-5, where 1 is very improbable (probably will not
happen);

Assigned a score of 2 is improbable (some possibility, but low
likelihood);

Assigned a score of 3 is probable (distinct possibility);

Assigned a score of 4 is highly probable (most likely); and

Assigned a score of 5 is definite (impact will occur regardless of any
prevention measures).

e The significance, which shall be determined through a synthesis of the
characteristics described above (refer formula below) and can be assessed as
low, medium or high.

e The status, which will be described as either positive, negative or neutral.

e The degree to which the impact can be reversed.

e The degree to which the impact may cause irreplaceable loss of resources.
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e The degree to which the impact can be mitigated.
e The significance is determined by combining the criteria in the following
formula:
e S=(E+D+M)P; where S = Significance weighting, E = Extent, D =
Duration, M = Magnitude, P = Probability

The significance weightings for each potential impact are as follows:

e < 30 points: Low (i.e. where this impact would not have a direct
influence on the decision to develop in the area),
e 30-60 points: Medium (i.e. where the impact could influence the
decision to develop in the area unless it is effectively mitigated),
e > 60 points: High (i.e. where the impact must have an influence on the
decision process to develop in the area).

6.2 ASSESSMENT

The following assessment focuses first on general landscape change that will occur
due to the proposed development which provides context for the assessment of
impacts on identified sensitive receptors. Key receptors that are considered include;

e Homesteads;
e Travellers on the N14; and
e residents of Olifantshoek

CONSTRUCTION PHASE IMPACTS

a) Impact of the Proposed Development on General Landscape Character

Nature of impact:

Degradation of the character of the existing landscape. This is particularly relevant
to existing natural and urban areas (Lowland and Upland LCAs) where there is a
possibility that the development could introduce industrial components.

Without mitigation With mitigation
Extent Both Power Line Alternatives
Immediate surroundings, (2) Immediate surroundings, (2)

Both Substation Alternatives

Immediate surroundings, (2) Immediate surroundings, (2)
Duration Both Power Line Alternatives
Immediate surroundings, (4) Long term, (4)

Both Substation Alternatives

Immediate surroundings, (4) Long term, (4)
Magnitude Both Power Line Alternatives

Low, (4) Minor, (2)

Substation Alternative

Moderate, (6) Low, (4)

Substation Preferred

Alternative Minor, (2)

Low, (4)
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Probability Both Power Line Alternatives
Probable, (3) Improbable, (2)

Substation Alternative
Highly probable, (4) Probable, (3)

Substation Preferred
Alternative Improbable, (2)
Probable, (3)

Significance Both Power Line Alternatives
Low / Medium, (30) Low, (16)

Alternative Substation
Location Low / Medium, (30)
Medium, (48)

Preferred Substation Location | Low, (16)
Low / Medium, (30)

Status The character of the urban and | Neutral - negative
rural landscape will be changed. It
is likely that the influence of
industrial elements will not be
highly obvious to the majority of
people.

It is likely that the majority of
people will not consider the sight
of a small overhead power line
and a substation as a negative

impact.
Neutral - negative
Irreplaceable | No irreplaceable loss No irreplaceable loss

loss

Can impacts Yes
be mitigated?

Mitigation / Management:

» Planning: Retain / re-establish and maintain natural vegetation in all areas
outside of the development footprint/servitude.

» Ensure that vegetation is not unnecessarily removed during the construction
period.

» Reduce the construction period as far as possible through careful logistical
planning and productive implementation of resources.

» The alignment of the proposed 132kV overhead power line should be as far from
the N14 as possible.

» Plan and implement screening for the substation.

» Both Alignments - Align power line as far from homesteads as possible within
the identified corridor.

» Alternative Alignment - Undertake deviations around the closest homesteads
within the development corridor.

» Rehabilitate disturbed areas.

» Both power line Alternatives - Align power line as far from the N14 as
possible within the identified corridor.

» Plan to use motion sensor triggered lighting at the substation.
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» Ensure that lighting is focused on the development with no light spillage outside
the site.

» Ensure that rubble, litter, and disused construction materials are appropriately
stored (if not removed daily) and then disposed of regularly at appropriately
licensed waste facilities

Cumulative Impacts:
The affected natural landscape (Lowland and Upland LCAs) is not a highly natural

area as it is already impacted by existing infrastructure including a larger 400kV
overhead power line.

The affected urban area is also currently affected by existing electrical infrastructure
including LV cables and an existing substation

The proposed 132kV overhead power line will add marginally to the local intensity of
existing impacts within the Lowland LCA. They will also extend the impact into the
Upland LCA as the alignments run along the N14 towards Olifantshoek.

The Alternative Substation Location will increase the extent of electrical
infrastructure that is obvious within the urban area. The Preferred Alternative will
largely impact the urban fringe / Upland LCA.

Cumulative impacts of power line alternatives is assessed as Medium but with
mitigation becomes low.

Cumulative impacts of the Substation Alternatives is assessed as Medium but may
be mitigated to low.

Cumulative impacts of the Preferred Substation Location is assessed as Low/Medium
but may be mitigated to low.

Residual Risks:
Lack of rehabilitation on decommissioning is likely to result in degraded areas.

OPERATION PHASE IMPACTS

6.2.2 Impact of the Proposed Development on Identified Sensitive Receptors
Potential visual impacts on sensitive receptors that have been identified through the
site visit include;

a) The visibility of the facility to and visual impact on Local homesteads.

b) The visibility of the facility to and visual impact on the N14.

c) The visibility of the facility to and visual impact on urban residential areas.
d) The impact of lighting.

a) The visibility of the facility to and visual impact on rural homesteads.

Nature of impact:

Four homesteads located either within or close to the eastern side of the development

corridor within the Lowland LCA are at risk of impact.

Developing the proposed overhead power line to the west of the existing power line
(Alternatives Alignment) and as close to the western edge of the development corridor

as possible would largely address this issue.
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It is only the powerline that will impact on rural

homesteads. The substation

alternatives are therefore not included in this section of the assessment.

Without mitigation

With mitigation

Extent

Both Power Line Alternatives
Immediate surroundings, (2)

Immediate surroundings, (2)

Duration

Both Power Line Alternatives
Long Term, (4)

Long Term, (4)

Magnitude

Alternative Alignment
High, (8)

Preferred Alignment
Low, (4)

Moderate, (6)

Minor to low, (3)

Probability

Alternative Alignment
Highly probable, (4)

Preferred Alignment
Probable, (3)

Probable, (3)

Improbable, (2)

Significance

Alternative Alignment
Medium, (56)

Preferred Alignment
Low to medium, (30)

Medium, (36)

Low, (18)

Status

The character of the rural
landscape around a small number
of rural homesteads will be
changed.

It is likely that the majority of
people will not consider the sight of
an additional overhead power line
close to their home as a negative
intrusion.

Negative.

Negative

Irreplaceable
loss

No irreplaceable loss

No irreplaceable loss

Can impacts
be mitigated?

Yes Mitigation / Management:

e Retain and maintain natural vegetation in all areas outside of the development
footprint/servitude.

e Ensure that vegetation is not unnecessarily removed during the operation or
maintenance period.

e Restrict the activities and movement of workers and vehicles during
maintenance and operation of the site and existing access roads.

e Ensure that rubble, litter, and maintenance materials are removed once
maintenance is complete and discarded at appropriately licensed waste

facilities.

e Reduce and control construction dust using approved dust suppression
techniques as and when required.

e Restrict maintenance activities to daylight hours whenever possible in order to
reduce lighting impacts along the servitude.

e Rehabilitate all disturbed areas immediately after the completion of
maintenance works.

¢ Maintain the general appearance of the power line servitude as a whole

e Previously rehabilitated areas must be monitored to prevent the infestation of
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alien vegetation species that may establish
e Screen planting that was specifically established to minimise the intrusiveness
of the power line or substation must be maintained and dead or sick plants
replaced for a determinate period after construction and thoughout operation
e Both Alignments - Align power line as far from homesteads as possible within
the identified corridor.
e Alternative Alignment - Undertake deviations around the closest homesteads
within the development corridor.

Cumulative Impacts:

The cumulative impact of the Alternative Alignment is assessed as a medium

significance both with and without mitigation.

The cumulative impact of Preferred Alignment is assessed as a low to medium

significance without mitigation and low significance with mitigation.

Residual Risks:
Lack of rehabilitation on decommissioning is likely to result in degraded areas.

b) The visibility of the facility to and visual impact on the N14.

Nature of impact:
Only the southernmost portion of the power line alternatives will impact on the N14 as

they will cross the road and run close and parallel with it for approximately 6km.

The proposed substations are also likely to be visible to the N14. The Alternative
Location will be located away from the road but a short view will be possible through
vegetation and buildings. The Preferred Location will be located closer to the road on
the urban edge. Existing vegetation is likely to result in views of this alternative only
being obvious as the viewer is close to and opposite the facility but without additional
mitigation the full extent of the substation is likely to be open to view.

Without mitigation

With mitigation

Extent Both Power Line Alternatives
Immediate surroundings, (2) Immediate surroundings, (2)
Both Substation Alternatives
Immediate surroundings, (2) Immediate surroundings, (2)
Duration Both Power Line Alternatives
Long term, (4) Long term, (4)
Both Substation Alternatives
Long term, (4) Long term, (4)
Magnitude Both Power Line Alternatives
Moderate, (6) Minor to low, (3)
Substation Alternative Location
Small to minor, (1) Small, (0)
Substation Preferred Location
Low, (4) Minor, (2)
Probability Both Power Line Alternatives

Probable, (3)

Substation Alternative Location
Improbable, (2)

Substation Preferred Location
Probable, (3)

Probable, (3)

Improbable, (2)

Improbable, (2)
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Significance Both Power Line Alternatives

Medium, (36) Low, (27)

Substation Alternative Location
Low, (14) Low, (12)

Substation Preferred Location
Low to medium, (30) Low, (16)

Status

The character of the rural | Negative
landscape adjacent to the affected
section of the N14 will be modified.

It is likely that the majority of
people will not consider the sight of
an additional overhead power line
and substation close to the road as
a negative intrusion.

Negative.

Irreplaceable | No irreplaceable loss No irreplaceable loss

loss

Can impacts Yes

be mitigated?

Mitigation / Management:

Both Powerline Alternatives - Align power line as far from the road as Retain
and maintain natural vegetation in all areas outside of the development
footprint/servitude.

Ensure that vegetation is not unnecessarily removed during the operation or
maintenance period.

Restrict the activities and movement of workers and vehicles during
maintenance and operation of the site and existing access roads.

Ensure that rubble, litter, and maintenance materials are removed once
maintenance is complete and discarded at appropriately licensed waste
facilities.

Reduce and control construction dust using approved dust suppression
techniques as and when required.

Restrict maintenance activities to daylight hours whenever possible in order to
reduce lighting impacts along the servitude.

Rehabilitate all disturbed areas immediately after the completion of
maintenance works.

Maintain the general appearance of the power line servitude as a whole
Previously rehabilitated areas must be monitored to prevent the infestation of
alien vegetation species that may establish

Screen planting that was specifically established to minimise the intrusiveness
of the power line or substation must be maintained and dead or sick plants
replaced for a determinate period after construction and thoughout operation

Cumulative Impacts:
Cumulative impacts associated with both power line alternatives is assessed as
medium significance. This may be reduced to low significance with mitigation.

The Alternative Substation Location is assessed as having a low cumulative impact.

The Preferred Substation Location is assessed as having a medium cumulative impact
that may be reduced to low significance with mitigation.

Residual Risks:
Lack of rehabilitation on decommissioning is likely to result in degraded areas.
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c) The visibility of the facility to and visual impact on urban residential
areas.

Nature of impact:

Only the southernmost portion of the proposed power line alternatives that are linked
to the alternative substation locations will impact on urban areas. These sections are
common to both alternatives. This impact will therefore be subject to the location of
the substation and is therefore included as part of the assessment of the substations.

The Alternative Substation Location is located within the urban area close to existing
homes.

The Preferred Substation Location is located approximately 80m from and will be
visible to a small number of dwellings within an existing informal settlement area on
the edge of Olifantshoek.

Without mitigation With mitigation

Extent Both Substation Alternatives

Immediate surroundings, (2) Immediate surroundings, (2)
Duration Both Substation Alternatives

Long term, (4) Long term, (4)
Magnitude Alternative Substation Location

Low, (4) Minor to low, (3)

Preferred Substation Location

Low to minor, (3) Minor, (2)
Probability Alternative Substation Location

Probable, (3) Probable, (3)

Preferred Substation Location

Probable, (3) Improbable, (2)
Significance Alternative Substation Location

Low to medium, (30) Low, (27)

Preferred Substation Location

Low, (27) Low, (16)
Status It is likely that the majority of Negative

people will consider the sight of a
large substation in close proximity
to a residential area as a negative
impact.

Negative.

Irreplaceable | No irreplaceable loss No irreplaceable loss
loss

Can impacts Yes
be mitigated?

Mitigation / Management:

e Ensure that vegetation is not unnecessarily removed during the operation or
maintenance period.

e Restrict the activities and movement of workers and vehicles during
maintenance and operation of the site and existing access roads.

e Ensure that rubble, litter, and maintenance materials are removed once
maintenance is complete and discarded at appropriately licensed waste
facilities.

e Reduce and control construction dust using approved dust suppression
techniques as and when required.
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e Restrict maintenance activities to daylight hours whenever possible in order to
reduce lighting impacts along the servitude.

e Rehabilitate all disturbed areas immediately after the completion of
maintenance works.

¢ Maintain the general appearance of the power line servitude as a whole

e Previously rehabilitated areas must be monitored to prevent the infestation of
alien vegetation species that may establish

e Screen planting that was specifically established to minimise the intrusiveness
of the power line or substation must be maintained and dead or sick plants
replaced for a determinate period after construction and thoughout operation

Cumulative Impacts:
The Alternative Substation Location - Low to medium negative impact without
mitigation, low impact with mitigation.

The Preferred Substation Location - Low to medium positive impact without
mitigation, medium positive impact with mitigation.

Residual Risks:
Lack of rehabilitation on decommissioning is likely to result in degraded areas.

d) Lighting Impacts.

Nature of impact:
Lighting may be associated with the substation in the form of flood lighting and / or
possibly security lighting.

The area within which the substations are located are either close to (Preferred
Location) or within the urban area (Alternative Location). The issue of light pollution
within an otherwise dark night time landscape is therefore not relevant.

More relevant however, it's the possibility that lighting could cause a nuisance to
neighbours.

No specific detail has been provided regarding lighting of the substation. However
observations on site and reference to Plate 25 indicates that the existing
substation is floodlit.

Without mitigation With mitigation

Extent Both Substation Alternatives

Immediate surroundings (2) Immediate surroundings

(2)

Duration Both Substation Alternatives

Long term (4) Long term (4)
Magnitude Alternative Substation Location

Low (4) Minor, (2)

Preferred Substation Location

Minor, (2) Small, (1)
Probability Alternative Substation Location

Probable (3) Improbable, (2)

Preferred Substation Location

Improbable, (2) Very improbable, (1)
Significance Alternative Substation Location

Low to Medium (30) Low, (16)

Preferred Substation Location
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Improbable/Low, (2)

Low, (6)

Status

Light spill that impacts on a
residential area is likely to be seen
by affected parties as a negative
impact.

Negative.

If the lights are generally
not impacting on a
residential area then the
impact is likely to be seen is
neutral.
Neutral.

Irreplaceable

No irreplaceable loss.

No irreplaceable loss

loss

Can impacts Yes

be mitigated?

Mitigation / Management:

e All lighting, especially perimeter security lighting at the substation must be
shielded to minimise light spillage and pollution. No direct light sources must
be seen from outside the site

e Plan to motion sensor triggered lighting;

e Ensure that lighting is focused on the development with no light spillage
outside the site

Cumulative Impacts:
The Alternative Substation Location could result in a low to medium negative impact
but with appropriate mitigation will result in a low positive cumulative impact.

The Preferred Substation Location could result in a low positive impact without
mitigation and a medium positive impact with mitigation.

Residual Risks:
No residual risk has been identified.

DECOMISSIONING PHASE IMPACTS

Impacts anticipated during decommissioning are expected to be the same as that of
construction impacts and are thus not

CUMULATIVE IMPACTS

1 GENERAL LANDSCAPE CHANGE AND DEGRADATION OF NATURAL /
URBAN LANDSCAPE CHARACTERISTICS.

Nature of impact:
The affected natural landscape (Lowland and Upland LCAs) is not a highly natural area

as it is already impacted by existing infrastructure including a larger 400kV overhead
power line.

The affected urban area is also currently affected by existing electrical infrastructure
including LV cables and an existing substation

The proposed 132kV overhead power line will add marginally to the local intensity of
existing impacts within the Lowland LCA. They will also extend the impact into the
Upland LCA as the alignments run along the N14 towards Olifantshoek.

The propose substation Alternative Location will increase the extent of electrical
infrastructure that is obvious within the urban area. The Preferred Alternative 3 will
largely impact the urban fringe / Upland LCA.

| Without mitigation | With mitigation
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Extent Both Power Line Alternatives
Immediate surroundings, (2) Immediate surroundings, (2)
Both Substation Alternatives
Immediate surroundings, (2) Immediate surroundings, (2)
Duration Both Power Line Alternatives
Immediate surroundings, (4) Long term, (4)
Both Substation Alternatives
Immediate surroundings, (4) Long term, (4)
Magnitude Both Power Line Alternatives
Minor, (2) Small, (0)
Alternative Substation
Location
Low, (4) Minor, (2)
Preferred Substation Location
Low, (4) Minor, (2)
Probability Both Power Line Alternatives
Probable, (3) Improbable, (2)
Alternative Substation
Location Probable, (3)
Highly probable, (4)
Preferred Substation Location | Improbable, (2)
Probable, (3)
Significance Both Power Line Alternatives
Low, (24) Low, (12)
Alternative Substation
Location Low, (24)
Medium, (40)
Preferred Substation Location | Low, (16)
Low / Medium, (30)
Status Negative Negative
Reversibility High High
Loss of No No
Resources?
Confidence in High
findings
Can impacts be Yes
mitigated?

Mitigation / Management:
Planning and construction:
e The alignment of the proposed 132kV overhead power line as far from the N14

as possible.
e Plan and implement screening for the substation.

e Ensure that the use of the use that the decommissioned substation site is put
to is consistent with residential use.
e Rehabilitate decommissioned substation site and construction disturbance.

Operational:

e Maintain screen planting around substations

Decommissioning:
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e Remove infrastructure not required for the post-decommissioning use of the
site.
e Rehabilitate disturbed areas.

2 THE VISIBILITY OF THE FACILITY TO, AND POTENTIAL VISUAL IMPACT
ON RURAL HOMESTEADS.

Nature of impact:
Four homesteads located either within or close to the eastern side of the development
corridor within the Lowland LCA are at risk of impact.

Developing the proposed overhead power line to the west of the existing power line
(Alternative Alignment) and as close to the western edge of the development corridor
as possible would largely address this issue.

It is only the power line proposals that will impact on rural homesteads. The

substation alternatives are therefore not included in this section of the assessment.

Without mitigation With mitigation

Extent Both Power Line Alternatives

Immediate surroundings, (2) Immediate surroundings, (2)
Duration Both Power Line Alternatives

Immediate surroundings, (4) Long term, (4)
Magnitude Preferred Alignment

High, (8) Moderate, (6)

Alternative Alignment

Low, (4) Minor to low, (3)
Probability Preferred Alignment

Highly probable, (4) Probable, (3)

Alternative Alignment

Probable, (3) Improbable, (2)
Significance | Preferred Alignment

Medium, (56) Medium, (36)

Alternative Alignment

Low to medium, (30) Low, (18)
Status Negative Negative
Reversibility | High High
Loss of No No
Resources?
Confidence High
in findings
Can impacts | Yes
be
mitigated?

Mitigation / Management:
Planning and construction:
e Both alternatives - Align power line as far from homesteads as possible within
the identified corridor.
e Preferred Alignment - Undertake deviations around the closest homesteads
within the development corridor.
e Rehabilitate disturbed areas.
Decommissioning:
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e Remove infrastructure not required for the post-decommissioning use of the
site.
e Rehabilitate disturbed areas.

3 THE VISIBILITY OF THE FACILITY TO, AND POTENTIAL VISUAL IMPACT
ON THE N14.

Nature of impact:

Only the southernmost portion of the proposed power line alternatives will impact on
the N14 as they will cross the road and run close and parallel with it for approximately
6km. They will add to the extent of infrastructure including LV power lines that are
visible in the landscape

The proposed substations are also likely to be visible to the N14. The Alternative
Location is away from the road but a short view will be possible of them through
vegetation and buildings. This is likely to be similar in extent to the existing substation
and so cumulative impacts are likely to be low

The Preferred Location is closer to the road on the urban edge. Existing vegetation is
likely to result in views of this alternative only being obvious as the viewer is close to
and opposite the facility but without additional mitigation the full extent of the
substation is likely to be open to view. The proposed substation will however extend
the views of development as seen from the N14.

Without mitigation With mitigation
Extent Both Power Line Alternatives
Immediate surroundings, (2) Immediate surroundings, (2)

Both Substation Alternatives

Immediate surroundings, (2) Immediate surroundings, (2)
Duration Both Power Line Alternatives

Long term, (4) Long term, (4)

Both Substation Alternatives

Long term, (4) Long term, (4)
Magnitude Both Power Line Alternatives

Low, (4) Low, (3)

Alternative Substation Location

Small, (0) Low, (4)

Preferred Substation Location

Low, (4) Small, (0)

Minor, (2)

Probability Both Power Line Alternatives

Probable, (3) Probable, (3)

Alternative Substation Location

Improbable, (2) Improbable, (2)

Preferred Substation Location

Probable, (3) Improbable, (2)
Significance | Both Power Line Alternatives

Medium, (36) Low, (27)

Alternative Substation Location
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Low, (12) Low, (12)

Preferred Substation Location

Low to medium, (30) Low, (16)
Status Negative Negative
Reversibility | High High
Loss of No No

Resources?

Confidence High
in findings

Can impacts | Yes
be
mitigated?

Mitigation / Management:
Planning and construction:
e Both Alternative Power Line Alignments - Align power line as far from
homesteads as possible within the identified corridor.
e Preferred Power Line Alignment - Undertake deviations around the closest
homesteads within the development corridor.
e Rehabilitate disturbed areas.
Decommissioning:
e Remove infrastructure not required for the post-decommissioning use of the
site.
e Rehabilitate disturbed areas.

4 THE VISIBILITY OF THE FACILITY TO, AND POTENTIAL VISUAL IMPACT
ON URBAN RESIDENTIAL AREAS.

Nature of impact:

Only the southernmost portion of the proposed power line alternatives that are linked
to the alternative substation locations will impact on urban areas. These sections are
common to both alternatives. This impact will therefore be subject to the location of
the substation and is therefore included as part of the assessment of the substations.

The Alternative Substations Location is within the urban area close to existing homes.
The proposed development is significantly larger than the existing facility that it will
replace. It will therefore increase the cumulative impact on the residential area.

The Preferred Substation Location is approximately 80m from and will be visible to a
small number of dwellings within an existing informal settlement area on the edge of
Olifantshoek. The development will also result in the removal of the existing
substation from within the residential area. It is likely therefore that this alternative
will result in a positive cumulative impact.

Without mitigation With mitigation

Extent Both Substation Alternatives

Immediate surroundings, (2) Immediate surroundings, (2)
Duration Both Substation Alternatives

Long term, (4) Long term, (4)
Magnitude Alternative Substation Location

Low, (4) Minor to low, (3)

Preferred Substation Location

Low, (4) Moderate, (6)
Probability Alternative Substation Location

Probable, (3) Probable, (3)
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Preferred Substation Location
Probable, (3) Highly probable, (4)
Significance | Alternatives Substation Location
Low to medium, (30) Low, (27)
Preferred Substation Location
Low to medium, (30) Medium, (48)
Status Alternatives Substation Location
Negative Negative
Preferred Substation Location
Positive Positive
Reversibility | High High
Loss of No No
Resources?
Confidence High
in findings
Can impacts | Yes
be
mitigated?

Mitigation / Management:
Planning and construction:
¢ Implement screen planting for substations.
e Rehabilitate decommissioned substation
Operations:
¢ Maintain screen planting around substations.
Decommissioning:
e Remove infrastructure not required for the post-decommissioning use of the
site.
e Rehabilitate disturbed areas.

5 LIGHTING IMPACTS.

Nature of impact:
Lighting impacts are likely to be associated with nuisance caused by light spill from
substation lighting.

The existing substation located close to the Alternative Substations Location already
has floodlighting. The existing substation that is to be decommissioned is also located
closer to existing houses than the Alternative .

Because the Preferred Substation Location is outside the urban area, it is likely that
positive cumulative impacts could be associated it.

If planned appropriately, it is also possible that positive impacts could be associated
with the Alternative Substation Location. with all alternatives if appropriate mitigation
is undertaken.

Without mitigation With mitigation
Extent Both Substation Alternatives
Immediate surroundings, (2) Immediate surroundings, (2)
Duration Both Substation Alternatives
Long term, (4) Long term, (4)
Magnitude Alternative Substation Location
Small, (0) Minor to low, (3)
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Preferred Substation Location
Small, (0)

Moderate, (6)

Probability

Alternative Substation Location
Probable, (3)

Preferred Substation Location
Probable, (3)

Probable, (3)

Probable, (3)

Significance

Alternative Substation Location

Low, (18) Low, (27)
Preferred Substation Location
Low, (18) Medium, (36)
Status Alternative Substation Location
Negative Positive
Preferred Substation Location
Positive Positive
Reversibility | High High
Loss of No No
Resources?
Confidence Medium
in findings
Can impacts | Yes

be
mitigated?

Mitigation / Management:
Planning and construction:
e Plan to motion sensor triggered lighting;
e Ensure that lighting is focused on the development with no light spillage
outside the site.
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7 IMPACT STATEMENT

7.1 LANDSCAPE CHARACTER

The affected landscape can be divided into the Lowland and Upland LCAs that are both
relatively natural and the Urban LCA of Olifantshoek.

Both the Lowland and Upland LCAs are covered by relatively open thorn veld which
will provide limited visual absorption capacity.

The Upland LCA has significantly greater visual absorption capacity due to the
relatively rugged terrain.

The proposed development corridor within the Lowland LCA is currently impacted by a
larger 400kV overhead power line.

The urban LCA is also impacted by an existing substation which sits close to an
existing residential area.

No protected areas are likely to be affected.

7.2 PROPOSED DEVELOPMENT

The proposed development can be divided into;

Two 132kV overhead power line alternatives that follow an existing 400kV overhead
power line for approximately 22.5km from the north east to the south west, through
the Lowland LCA and across relatively inaccessible farm land from the existing Emil
Switching Station to the N14. The Preferred Alignment is proposed to run along the
eastern side of the existing 400kV overhead power line whilst the Alternative
Alignment is proposed to run down the western side of the existing power line.

At the N14, the alternatives turn to the west to run parallel with and close to the N14.
Both alternatives cross the N14 in line with the existing 400kV overhead power line
road crossing to run along the southern side of the road.

Two substation alternative sites are considered. The Preferred Location is on the
eastern edge of the urban area and close to the southern edge of the N14. The
alternative is located within the urban area close to the existing Olifantshoek
substation which will be decommissioned on completion of the project.

7.3 IDENTIFIED SENSITIVE RECEIVERS

The following sensitive receivers have been identified;

a) Local rural homesteads located between the Emil Switching Station and the
N14. Four existing homesteads have been identified close to or within the
300m development corridor on the eastern side of the proposed development
corridor;

b) The N14 between the existing 400kV overhead power line road crossing and
Olifantshoek. This section of the road is approximately 6.5km long; and

c) The urban areas of Olifantshoek which will largely be affected due to the
proximity of the substation alternatives.

7.4 VISUAL IMPACT AND MITIGATION POTENTIAL

The assessment found that;

Olifantshoek 132kV Power Line and Substation, Visual Impact Assessment, December 2016 Page 55



Subject to the power line location within the 300m development corridor, The
Preferred Alignment that runs close to the eastern side of the existing overhead power
line could have an impact of medium significance on four local homesteads. The
Alternative Alignment that runs close to the western side of the existing power line is
likely to impact homesteads to a lesser degree with a significance rating of low to
medium. These impacts may be mitigated to medium and low significance respectively
through ensuring that the final alignment is located as far from existing homesteads
as the development corridor will allow.

Both alternatives were found to have impacts of medium significance on the N14
without mitigation. However by locating the alignments as far from the road as the
development corridor allows, these impacts would be mitigated to low significance.

Impacts on the urban area of Olifantshoek are largely related to the location of the
proposed substation. The Alternative Location is close to the centre of the urban area
and also close to the existing substation that will be decommissioned on completion of
the project, there is potential for existing visual impacts associated with electrical
infrastructure to be replaced and possibly increased with this alternative. The
Preferred Location is on the eastern urban fringe of the settlement and will largely be
visible to an area of informal settlement. There appears to be space around both
substation alternatives to provide mitigation with screen planting. The assessment
found that the Alternative Location is likely to result in a visual impact of low to
medium significance and The Preferred Location is likely to result in a visual impact of
low significance without mitigation. After mitigation both impact levels are likely to
reduce and will fall within the low category.

Potential lighting impacts are also associated with the proposed substation. The issue
is likely to relate to nuisance for neighbours due to light spill from floodlighting.

7.5 CUMULATIVE IMPACT

Propose overhead power lines will add additional infrastructure to corridors that are
already impacted by the existing 400kV overhead power line, the road and LV
electrical infrastructure close to the N14, this is likely to result in the proposed
development adding slightly to the intensity of existing impacts. This is not likely to be
significant and is far more preferable than creating new development areas that
impact on previously undeveloped landscapes. The exception to this however is the
Preferred Alignment for the power line as it is likely to be significantly closer to homes
than existing facilities.

Because the proposed project will result in decommissioning of the existing
Olifantshoek substation which is located close to the centre of the urban area with
homes in close proximity, with sensitive development and ensuring that the old
substation site is put to a use that is compatible with adjacent residential use, there is
potential for the development to result in a positive cumulative impact in terms of its
influence on the urban area.

7.7 CONCLUSION

On visual grounds, the Alternative Alignment for the 132kV power line is favoured due
to the fact that it will help to minimise impacts on rural homesteads. It should be
noted however, that during the site visit access was not possible to the affected
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homesteads, there use is therefore not known and a worst case assumption that they
are inhabited has been made.

Because The Preferred Alignment for the power line is likely to impact on local
homesteads it is not favoured. If selected, it is suggested that more detailed
alignment planning may be required in order to maximise distances between inhabited
buildings and the power line. Additional consultation with owners and inhabitants
should also be undertaken to ensure that they are fully aware of the proposed location
of structures relative to the buildings.

When considering the substation locations, the Preferred Location stands out as
providing the largest potential to provide positive cumulative impacts for the urban
area. The Alternative Location would be acceptable subject to adequate mitigation in
the form of screen planting providing a buffer between the infrastructure and
residents.

If the preferred power line avoids possible visual impacts on rural home steads, and
the correct consultation process is followed, there are project will be unlikely to have
any negative and highly significant visual impact and thus can be considered
acceptable from a visual perspective
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ENVIRONMENTAL PLANNING AND DESIGN

Name JONATHAN MARSHALL

Nationality British

Year of Birth 1956

Specialisation Landscape Architecture / Landscape & Visual Impact Assessment /

Environmental Planning / Environmental Impact Assessment.

Qualifications

Education Diploma in Landscape Architecture,
Gloucestershire College of Art and Design, UK
(1979)
Environmental Law, University of KZN (1997)

Professional Registered Professional Landscape Architect (South Africa)

Chartered Member of the Landscape Institute (UK)

Certified Environmental Assessment Practitioner of South Africa.
Member of the International Association of Impact

Assessment, South Africa

Languages English - Speaking - Excellent
- Reading - Excellent
- Writing - Excellent
Contact Details Post: PO Box 2122
Westville
3630

Republic of South Africa

Phone: +27 31 2668241, Cell: +27 83 7032995
Key Experience
Jon qualified as a Landscape Architect (Dip LA) at Cheltenham (UK) in 1979. He has also been a
Certified Environmental Assessment Practitioner of South Africa since 2009.

During the early part of his career (1981 - 1990) He worked with Clouston (now RPS) in Hong
Kong and Australia. During this period he was called on to undertake visual impact assessment
(VIA) input to numerous environmental assessment processes for major infrastructure projects.
This work was generally based on photography with line drawing superimposed to illustrate the
extent of development visible.

He has worked in the United Kingdom (1990 - 1995) for a major supermarket chain and prepared
CAD based visual impact assessments for public enquiries for new green field store development.
He also prepared the VIA input to the environmental statement for the Cardiff Bay Barrage for
consideration by the UK Parliament in the passing of the Barrage Bill.

His more recent VIA work (1995 to present) includes a combination of CAD and GIS based work
for a new international airport to the north of Durban, new heavy industrial operations, overhead
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electrical transmission lines, mining operations in West Africa and numerous commercial and
residential developments.

VIA work undertaken during the last eighteen months includes assessments for proposed new
mine developments in Ghana and Guinea, numerous solar plant projects for Eskom and private
clients, proposed wind farm development and a proposed tourism development within the
Isimangaliso Wetland Park World Heritage Site .

Jon has also had direct experience of working with UNESCO representatives on a candidate World
Heritage Site and has undertaken VIAs within and adjacent to other World Heritage Sites.
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Relevant Visual Impact Assessment Projects

1.

10.

11.
12.

13.

14.

15.

16.
17.

18.

19.

Isundu Sub- Station Development - Visual impact assessment for a mnew major sub —
station in KwaZulu Natal for Eskom.

Bhangazi Lake Tourism Development — Visual impact assessment for a proposed lodge
development within the Isimangaliso Wetland Park World Heritage Site. This work is ongoing.

Quarry Development for the Upgrade of Sani Pass — Visual Impact Assessments for two
proposed quarry developments on the edge of the uKhalamba-Drakensburg World Heritage
Site.

Mtubatuba to St Lucia Overhead Power Line — Visual Impact Assessment for a proposed
power line bordering on the Isimangaliiso Wetland Park World Heritage Site for Eskom.

St Faiths 400/132 kV Sub-Station and Associated Power Lines - Visual Impact Assessment
for a proposed new major sub-station and approximately 15km of overhead power line for
Eskom.

Clocolan to Ficksburg Overhead Power Line — Visual Impact Assessment for a proposed
power line for Eskom.

Solar Plant Projects including Photovoltaic and Concentrating Solar Power Plants —
Numerous projects for Eskom and private clients in the Northern Cape, Limpopo, Mpumalanga
and the Free State.

Moorreesburg Wind Farm. Visual impact assessment for a proposed new wind farm in the
Western Cape.

AngloGold Ashanti, Dokyiwa (Ghana) — Visual Impact Assessment for proposed new
Tailings Storage Facility at a mine site working with SGS as part of their EIA team.

Camperdown Industrial Development - Visual Impact Assessment for proposed new light
industrial area to the north o Camperdown for a private client.

Wild Coast N2 Toll Highway — Peer review of VIA undertaken by another consultant.

Gamma to Grass Ridge 765kv transmission line — Peer review of VIA undertaken by
another consultant.

Gateway Shopping Centre Extension (Durban) — Visual Impact Assessment for a proposed
shopping centre extension in Umhlanga, Durban.

Kouroussa Gold Mine (Guinea) — Visual impact assessment for a proposed new mine in
Guinea working with SGS as part of their EIA team.

Mampon Gold Mine (Ghana) - Visual impact assessment for a proposed new mine in Ghana
working with SGS as part of their EIA team.

Telkom Towers — Visual impact assessments for numerous Telkom masts in KwaZulu Natal

Dube Trade Port, Durban International Airport — Visual Impact Assessment for a new
international airport.

Sibaya Precinct Plan — Visual Impact Assessment as part of Environmental Impact
Assessment for a major new development area to the north of Durban.

Umdloti Housing — Visual Impact Assessment as part of Environmental Impact Assessment
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20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

for a residential development beside the Umdloti Lagoon to the north of Durban.

Tata Steel Ferrochrome Smelter - Visual impact assessment of proposed new Ferrochrome
Smelter in Richards Bay as part of EIA undertaken by the CSIR.

Diamond Mine at Rooipoort Nature Reserve near Kimberley — Visual impact assessment
for a proposed diamond mine within an existing nature reserve for De Beers.

Durban Solid Waste Large Landfill Sites — Visual Impact Assessment of proposed
development sites to the North and South of the Durban Metropolitan Area. The project utilised
3d computer visualisation techniques.

Hillside Aluminium Smelter, Richards Bay - Visual Impact Assessment of proposed
extension of the existing smelter. The project utilised 3d computer visualisation techniques.

Estuaries of KwaZulu Natal Phase 1 and Phase 2 — Visual character assessment and GIS
mapping as part of a review of the condition and development capacity of eight estuary
landscapes for the Town and Regional Planning Commission. The project was extended to
include all estuaries in KwaZulu Natal.

Sighage Assessments — Numerous impact assessments for proposed signage developments
for Blast Media.

Sighage Strategy — Preparation of an environmental strategy report for a national advertising
campaign on National Roads for Visual Image Placements.

Zeekoegatt, Durban - Computer aided visual impact assessment. Acted as advisor to the
Province of KwaZulu Natal in an appeal brought about by a developer to extend a light
industrial development within a 60 metre building line from the National N3 Highway.

La Lucia Mall Extension - Visual impact assessment using three dimensional computer
modelling / photo realistic rendering and montage techniques for proposed extension to
shopping mall for public consultation exercise.

Redhill Industrial Development - Visual impact assessment using three dimensional
computer modelling / photo realistic rendering and montage techniques for proposed new
industrial area for public consultation exercise.

Avondale Reservoir - Visual impact assessment using three dimensional computer modelling
/ photo realistic rendering and montage techniques for proposed hilltop reservoir as part of
Environmental Impact Assessment for Umgeni Water.

Hammersdale Reservoir - Visual impact assessment using three dimensional computer
modelling / photo realistic rendering and montage techniques for proposed hilltop reservoir as
part of Environmental Impact Assessment for Umgeni Water.

Southgate Industrial Park, Durban - Computer Aided Visual Impact Assessment and
Landscape Design for AECI.

Sainsbury's Bryn Rhos (UK) - Computer Aided Visual Impact Assessment/ Planning
Application for the development of a new store within the Green Wedge North of Swansea.

Ynyston Farm Access (UK) - Computer Aided Impact Assessment of visual intrusion of
access road to proposed development in Cardiff for the Land Authority for Wales.

Cardiff Bay Barrage (UK) - Concept Design, Detail Design, Documentation, and Visual Input
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to Environmental Statement for consideration by Parliament in the debate prior to the passing
of the Cardiff Bay Barrage Bill. The work was undertaken for Cardiff Bay Development
Corporation.

36. A470, Cefn Coed to Pentrebach (UK) - Preparation of frameworks for the assessment of the
impact of the proposed alignment on the landscape for The Welsh Office.

37. Sparkford to llichester Bye Pass (UK) - The preparation of the landscape framework and the
draft landscape plan for the Department of Transport.

38. Green Island Reclamation Study (Hong Kong) - Visual Impact Assessment of building
massing, Urban Design Guidelines and Masterplanning for a New Town extension to Hong
Kong Island.

39. Route 3 (Hong Kong) - Visual Impact Assessment for alternative road alignments between
Hong Kong Island and the Chinese Border.

40. China Border Link (Hong Kong) - Visual Impact Assessment and initial Landscape Design
for a new border crossing at Lok Ma Chau.

41. Route 81, Aberdeen Tunnel to Stanley (Hong Kong) - Visual Impact Assessment for
alternative highway alignments on the South side of Hong Kong Island.
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APPENDIX II

GUIDELINES FOR INVOLVING VISUAL AND AESTHETIC SPECIALISTS IN EIA
PROCESSES

(Preface, Summary and Contents for full document go to the Provincial
Government of the Western Cape, Department of Environmental Affairs and
Development Planning web site, http://eadp.westerncape.gov.za/your-

resource-library/policies-guidelines)
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APPENDIX III
CHECKLIST OF SPECIALIST REPORT
REQUIREMENTS AS PER THE 2017 EIA REGULATIONS
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EIA REGULATIONS 2017 GNR 327, 325 and 324

(a)

(b)

(©)

(d)

(e)

(f)

(9)

(h)

Appendix 6
CONTENT OF THE SPECIALIST REPORTS

details of— the specialist who prepared the
report; and the expertise of that specialist to
compile a specialist report including a
curriculum vitae;

a declaration that the specialist is independent
in a form as may be specified by the
competent authority;

an indication of the scope of, and the purpose
for which, the report was prepared

(CA) an indication of the quality and age of
Base Data used for the specialist report

(CB) a description of existing impacts on the

site, cumulative impacts of the proposed
development and the levels of acceptable
change

the date and season of the site investigation
and the relevance of the season to the
outcome of the assessment;

a description of the methodology adopted in
preparing the report or carrying out the
specialised process inclusive of equipment and
modelling used;

Details of an assessment of the specific
identified sensitivity of the site related to the
proposed activity or activities and its
associated structures and infrastructure,
inclusive of a site plan identifying site

alternatives.

an identification of any areas to be avoided,
including buffers;

a map superimposing the activity including the
associated structures and infrastructure on the
environmental sensitivities of the site including

Required at
EIA Phase

X

X
X
X

X

X

Cross-reference in this EIA
report

Chapter 1, section 3

Appendix I

Attached separately to
EIA report.

Chapter 1, sections 1 and
4,

Chapter 3, section 1.

Chapter 5, section 1.

Chapter 3, section 1.4

Chapter 1 section 1

Chapter 1 section 4

Chapter 5, sections 1, 2,
3,4,5and 6.

Chapter 6.1

Chapter 4

Chapter 1, map 1.

No areas on site identified
to be avoided.

Maps 6 - 8 inclusive
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(i) a description of any assumptions made and Chapter 1 section 1

any uncertainties or gaps in knowledge; .
X Chapter 4 section 2.2

(lighting)

Chapter 5 section 2

Chapter 6 section 2

(k) any mitigation measures for inclusion in the
EMPr

(m)any monitoring requirements for inclusion in
the EMPr or environmental authorisation;

Appendix V

(0) a summary and copies of any comments No comments received.
received during any consultation process and X
where applicable all responses thereto; and
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APPENDIX IV

FORMULA FOR DERIVING THE APPROXIMATE VISUAL HORIZON
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The Mathematics behind this Calculation

This calculation should be taken as a guide only as it assumes the earth is a perfect ball 6378137
metres radius. It also assumes the horizon you are looking at is at sea level. A triangle is formed with
the centre of the earth (C) as one point, the horizon point (H) is a right angle and the observer (O] the —
third corner. Using Pythagoras's theorem we can calculate the distance from the observer to the H
harizon (OH) knowing CH is the earth's radius (r) and CO is the earth's radius () plus observer's
height {v) above sea level.

Sitting in a hotel room 10m above sea level a boat on the horizon will be 11.3km away. The reverse r
is also true, whilst rowing across the Atlantic, the very top of @ mountain range 400m high could be
seen on your horizon at a distance of 71 4 km assuming the air was clear enough.
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APPENDIX V

ENVIRONMENTAL MANAGEMENT PLAN
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Olifantshoek 10MVA 132/11KV Substation and 31km Powerline
Construction, Operation and Decommissioning

Change in Landscape Character

Visual impact affecting rural homesteads

Visual impact affecting travellers on the N14
Visual impact affecting residents of Olifantshoek

Lighting impacts

Vegetation clearance and rehabilitation during construction and
decommissioning opening up views of power line and substation
alternatives to homesteads, the N14 and urban residents.

Lack of screening and management of vegetation opening up
views of both substation alternatives to local community.

Lack of screening and management of vegetation opening up
views of preferred substation alternative to N14.

Nuisance caused by light pollution from the Substation particularly
the alternative substation.

Decommissioning activities.

Minimise and reinstate vegetation loss.

Undertake screen planting between the substation, residents and
the N14. Maintain and augment screen planting as necessary

Manage lighting to ensure that only necessary lighting for
operations is obvious and light pollution is minimised.

Remove structures and rehabilitate site on decommissioning.

Minimise disturbance and maintain C, ECO, ELO
existing vegetation as far as is possible
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both within and surrounding the
development area.

Reinstate any areas of vegetation that
have been disturbed during C, ECO, ELO c
construction.

Undertake and maintain screen

) : C, ECO, ELO C,D
planting between the substation,
residents and the N14 during the
operational phase
Rehabilitate areas to their natural state
on decommissioning. C, ECO, ELO ¢ D

Monitor rehabilitated areas post-
construction and post-decommissioning C, ECO, ELO C,D
and implement remedial actions.

Remove all temporary works. C, ECO, ELO C

Remove infrastructure not required for
the post-decommissioning use of the

) C, ECO, ELO D

site.

During the operational phase, minimise

night lighting with motion sensors and

use of infra-red security system. ECO, ELO O

Maintain lighting focused on the

substation and angled low.

Performance Vegetation presence and density.

Indicators
Presence of unnecessary infrastructure.
Viewing of substations to ensure this is minimised from residential
areas and the N14.
Viewing of night lighting to ensure lighting is minimised and
concentrated on site.

Monitoring Evaluate vegetation before, during and after construction.

Evaluate vegetation growth associated with screen planting and
reinstatement during operations and for a year after
decommissioning.

Evaluate the performance of lighting and undertake liaison with
residents during the operational phase.

Responsibility: ECO and ELO.

Prepare regular reports.
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