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Scope of Assessment

Scope of Assessment

Introduction

This report has been prepared by Warwick Keates of WAX Design in association with Dr Brett Grimm
of Brett Grimm Landscape Architect for RES Australia Pty Ltd (RES) to assess the potential visual
impact of the proposed Twin Creek Wind Farm project (the Project). The aim of this report is to
evaluate the existing landscape character, identify the potential viewpoints for the final visual impact
assessment and provide a discussion around the degree of visual change that is likely to result from
the introduction of the proposed wind farm and associated infrastructure into the existing landscape
character of the locality.

The Landscape and Visual Impact Assessment (LVIA) comprises of two separate assessments, a
landscape character assessment and a visual impact assessment; these are interrelated processes as
described in the Guidelines for Landscape and Visual Impact Assessment’. The landscape character
assessment described in this report considers the existing character of the landscape and the site
locality. The site locality is considered as the areas around the Project from which the wind turbines
and associated infrastructure are likely to be visible in the landscape as described in section 1.3
below. The visual impact assessment considers the likely effect of the proposed development on the
physical landscape which may give rise to changes in its character and the resultant effects on visual
amenity.

The potential visual impact will be assessed using the Grimke matrix methodology that involves on-
site assessments, GIS modelling, consultation with relevant stakeholders and interested parties
through RES, the preparation of photomontages and a detailed visual impact assessment to illustrate
the predicted visual effect of the Project within the defined locality. The visual impact assessment
forms the second stage of the LVIA process.

Project Description

RES Australia Pty Ltd (RES Australia) proposes to develop the Twin Creek Wind Farm within the Mid
North area of South Australia. The site of the proposed wind farm is approximately 90km north east of
Adelaide and northeast of Kapunda.

RES is one of the world's leading independent renewable energy companies, with the expertise to
develop, engineer, construct, finance, and operate projects around the globe. RES Australia has been
developing renewable energy projects in Australia since 2004.

The proposed wind farm will consist of the following components:

e Upto 51 Wind Turbines Generators (WTG)

e Each WTG has a capacity up to 3.6 Megawatts (MW), with a total installed wind capacity up to
183MW

e Overall height of turbines would be up to 180 metres at the blade tip

e Associated hard standing areas and access roads

e Operations and maintenance building and compound with associated car parking

e Two electrical substations

e Battery energy storage

e Overhead and underground electrical cable reticulation

e 132kV overhead transmission line

e Meteorological Masts for measuring wind speed and other climatic conditions

e Temporary construction facilities including a borrow pit and concrete batching plant facilities.

1Swanwick, C. (2013). Guidelines for Landscape and Visual Impact Assessment. 3rd ed. United Kingdom: Landscape Institute and Institute of Environmental Management and Assessment.
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Scope of Assessment

180m

112m

126m

Site Locality

A 20km site locality around the project has been defined for assessment purposes and is based on
research and previous experience in defining thresholds for scale and identification of visual effect.
Most notably the Thomas matrix® and Bishop (2002)3 has provided guidance on this matter. Also, the
extent of the site locality has been reviewed against the Zone of Theoretical Visual Influence (ZTVI)
mapping. This mapping provides a reference of the extent to which the Project is likely to be visible in
the landscape and defines the viewshed resulting from the local topography (excluding vegetation and
built form screening).

The landscape character assessment of the proposed wind farm consists of written descriptions and
photographic surveys of the surrounding locality to articulate the character of the existing landscape
that surrounds the site in relation to the local (0-3km), sub-regional (3-10km) and regional (>10km)
landscapes. This is followed by a discussion of the probable visual effect that is anticipated to occur
across the regional landscape as well as within the infrastructure corridors associated with the
proposed project. The landscape character and visual assessment provide the basis on which to
measure the suitability of the development in relation to the visual impact within the regional area
(20km) and in regards to the relevant provisions of the development plan.

Recognition of the potential visual impact of a layout design is implicit in the design process. This
includes early reference to development plan provisions and relevant guidance reports.

2Sinclair, G. (2001). The Potential Visual Impact of Wind Turbines in relation to distance: An approach to the environmental assessment of planning proposals. E.l.Services

3 Bishop, I. (2003). Determination of thresholds of visual impact: the case of the wind turbines: Environment and Planning B: Planning and Design: 707-718
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2.1

Introduction

Introduction

Visual Assessment Approach

The aim of the LVIA methodology is to provide an objective, reliable, credible, replicable and
measurable analysis of the potential visual impact when considered against the existing landscape
character.

The process for the visual assessment is based on the recommendations of John Ginivanand Planning SA

(2002)4 and considers the visual assessment regarding the Primary Landscape Character Assessment and
Detailed Visual Effect Assessment (excluding Qualitative Subjective Assessment).

Review the Project — Define its size, scale,

number of wind turbines, clustering and
location. Consider significance of local, sub-

mecBomal oed oocBomal ooethead

Preliminary Landscape Assessment
(Existing Landscape Character)
Define the potential view shed and describe the
landscape character and scenic quality. Identify
significant viewpoints for detailed assessment. Assess

landscape character, local, sub-regional, regional
zones considering specific criteria:
— Relief
— Vegetation Coverage

Riuiilt farm and Infractriictiira

Detailed Visual Effect Assessment

Quantitative Objective Qualitative Subjective
Assessment Assessment
Quantify Visual Effects of proposed Consider viewer sensitivity at key
development considering specific viewpoints and determine importance
criteria: of viewpoint.
— Visual Absorption

— Horizontal Visual Effect

\lavtinal \iciial CfHAnt

Assess and quantify degree of visual
madification likely to be caused at the key

Figure 1: Detailed Visual Assessment Process

4P/annr‘ng South Australia (2002). Advisory Notice Planning- Draft for Consultation 21 Wind Farms. S.A Adelaide
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Introduction

Guidance and Best Practice

Currently, there is no formalised standard visual assessment methodology at local, state or federal
government levels. While various guidelines and frameworks have been produced, they do not
provide a definitive methodology or technique to be applied. For the visual assessment of the Twin
Creek Wind Farm to follow a ‘best practice’ approach, the assessment methodology has been defined
with reference to the following documents:

* Wind Farm Development Guidelines for Developers and Local Government Planners (2014),
Central Local Government Region of South Australia5;

e Environment Protection and Heritage Council (2010) National Wind Farm Development
Guidelines;

* Siting and Designing Wind Farms in the Landscape (version2)(2014) Scottish Natural Heritage;

* Guidelines for Landscape and Visual Impact Assessment (Third edition) (2013), Landscape
Institute;

e Grimm, B (2009). Quantifying the Visual Effects of Wind Farms; A Theoretical Process in an
Evolving Australian Visual Landscape. PhD Thesis Adelaide University;

e Australian Wind Energy Association and Australian Council of National Trusts (2007) Wind
Farms and Landscape Values: National Assessment Framework;

* Visual Landscape Planning in Western Australia. (2007).A manual for evaluation, assessment,
siting and design, Western Australian Planning Commission;

* Best Practice Guidelines for the Implementation of Wind Energy Projects in Australia (2006);

* Lothian, A. (2008). Scenic perceptions of the visual effects of wind farms on South Australian
landscapes. Geographical Research, 46:2, 196 — 207;

* Swanwick, C. (2013). Guidelines for Landscape and Visual Impact Assessment. 3rd ed. United
Kingdom: Landscape Institute and Institute of Environmental Management and Assessment;

* Policy and Planning Guidelines for Development of Wind Energy Facilities in Victoria (2002);
* South Australian Wind Farms Planning Bulletin (2002); and

* Lothian, A. (2000). Landscape Quality Assessment of South Australia. PhD Thesis Adelaide
University.

Methodology

The approach used for the LVIA is based on two assessment stages with reference to the Guidelines
for Landscape and Visual Impact Assessment, and set out in Figure 2.Stage 1; Landscape character
assessment is concerned with identifying and assessing the importance of landscape characteristics
and the existing landscape quality. Stage 2; The visual assessment aims to quantify the extent to
which the development is visible as well as defining the degree of visual change and the associated
visual impacts using the Grimke Matrix.

The completed landscape character assessment and visual impact assessment are used to draw a
number of conclusions about the magnitude of the visual effects of the proposed development on the
site locality.

The LVIA includes two assessment stages and associated tasks as seen in Figure 2. The following
table outlines a detailed description of each process conducted within the methodology.

> Source online (2015). http://www.lga.sa.gov.au/webdata/resources/files/2012.32%20-
%20Windfarm%20Development%20Guidelines%20-%20Final%20Report.pdf. [Accessed 08 September 2015].
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Landscape and Visual Impact Assessment (LVIA)

Desktop Studies

Viewpoint Selection

Zone of Theoretical Visual Influence

Site Visits

Assessment Stage 1: Landscape Character Assessment

Assessment Stage 2: Visual Impact Assessment

Photomontage Production
Viewpoint Assessment
Visual Effect Interpolation

Design Review and Visual Management

Planning Review

Figure 2: LVIA — Two Assessment Stages and Associated Tasks.

Desktop Studies

The Landscape Character Assessment for the project includes reviews of the project documentation,
the proposed development location and infrastructure associated with the proposed development.

Analysis of GIS maps, landscape photography, aerial photographs and supporting literature were also
reviewed to establish a broad comprehension of the scope of the proposed wind farm and the existing
landscape character.

11
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Viewpoint Selection

Viewpoint selection was conducted by WAX Design and BGLA as part of an initial site visit on the 20"
May 2016 and during subsequent desktop analysis. The selection of the viewpoints provides locations
from which a detailed visual assessment of the potential visual effect can be made as part of the stage
2 assessment. The locations are also selected on the basis of being representative of the locality,
public locations and viewpoints where a large proportion of the wind farm is visible.

A total of seven (7) viewpoints were selected surrounding the project during this site visit to provide an
understanding of the likely visual effect.

Viewpoint locations were identified using a preliminary ZTVI map which illustrates the likely degree of
visibility in accordance to topography. The site assessment certified the evaluation of the ZTVI with
reference to vegetation screening and local landforms not depicted in the ZTVI.

Each viewpoint represents a typical location where the greatest probable degree of visual change that
will be experienced as a result of the proposed development within the existing landscape. The seven
viewpoints were confirmed by RES, relevant stakeholders and tested during the initial community
consultation before the final stage of visual impact assessment.
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Zone of Theoretical Visual Influence

In order to gain an appreciation of where the project will be visible from; Zone of Theoretical Visual
Influence (ZTVI) maps have been produced. The mapping provides an illustrative depiction of where
the development may be seen within the landscape. The maps quantify the extent to which the wind
turbines are likely to be seen considering a maximum blade tip height of 180m and hub height of
112m.

The analysis uses a digital terrain model, and computer generated models of the turbines to illustrate
how many individual turbines would be visible from any location around the wind farm. It should be
noted that the ZTVI does not take into account the impact of local vegetation, buildings or localised
landforms as it is based on a 10m contour data set. This means that theoretically, the visual impact of
the wind turbines is evaluated within a landscape devoid of any screening vegetation or other features
and as such represents a ‘worst case’ scenario.

Assessment Stage 1: Landscape Character Assessment

The assessment includes identification and description of landscape character units (areas of defined
quality determined by topographic form, land use, vegetation association including patterning,
colouration and textural relief). In addition, special landscape features are identified. Mapping and
photographic surveys are undertaken in addition to written commentary to describe the locality and
existing landscape character of the site locality.

As part of the landscape character assessment, the viewpoint selection was confirmed, and the base
photography was taken for photomontage production.

The assessment was undertaken on the 20" May 2016to enable the project team to develop a good
understanding of the existing landscape character. Weather conditions were predominately overcast
and rainy, clearing intermittently.

Assessment Stage 2: Visual Impact Assessment

The assessment of the visual impact includes the production of photomontages to assist in the
quantification and qualification of the potential visual effect. The viewpoints identified as part of the
preliminary assessment stages were measured using a series of landscape and visual criteria. The
assessment results were then mapped to demonstrate the likely visual impact of the project.

The Stage 2 assessment was undertaken on the 8™ November 2016 with the site conditions clear with
some cloud cover and the visibility was rated as good, extending over several kilometres, throughout
the landscape character zone.

Assessment Stage 2: Photomontage Production

Photomontages of the proposed development from each viewpoint were produced by Convergen.

The photomontages represent 120 degree horizontal field of view with a 50mm lens digital equivalent
photo capture. This has been proven to best represent the human binocular field of view. Details of the
methodology used to produce the photomontages are described in Appendix B and represents a best
practice approach with reference to ‘Photography and photomontage in landscape and visual impact
assessment’ (2011) Landscape Institute (advice note 01/11). For the purposes of the photomontage
production, a neutral off white colour was used to represent the wind turbines. This colour selection
was made to reflect the proposed colour of the turbines (RAL 7035, Light Grey) while allowing for
variations in local light and environmental conditions.

WAX and BGLA validated the accuracy of the photomontages during a site visit on the 8™ November
2016. The combination of a photomontage assessment and an on-site review ensures issues typically
associated with photographic simulations such as image compression and distortion are mitigated by
assessing and measuring the visual effect in-situ using GPS and a bearing compass.

This enables the photomontages to be ground-truthed for positional correctness and scale. Any minor
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distortion to the edge of the 120 degrees provided by the horizontal field extent and 2 dimensional
image representations are reflected relatively in the simulated modelling overlay.

The photomontage images were used to inform the detailed viewpoint assessment.

Assessment Stage 2: Viewpoint Impact Assessment

The viewpoint assessment of the project uses a combination of visual assessment measurements and
descriptive text. This comprises site observations with reference to prepared photomontages and a
detailed assessment of the baseline landscape character and visual impact.

Initially, the baseline landscape character for each viewpoint was assessed regarding:
* Relief (the complexity of the land that exists as part of the underlying landscape character);

* Vegetation Cover (the extent to which vegetation is present and its potential to screen and filter
views);

* Infrastructure and Built Form (the impact of development on landscape and visual character);
and

* Cultural Sensitivity(existing cultural overlays, planning designations and any identified listing of
heritage items and or local sensitivities to landscape such as scenic drives and viewpoints).

A value was generated for the existing landscape relative to each viewpoint. This value formed the
baseline assessment value. It is this baseline value that is modified by the impact of the development
on the landscape, which in turn informs the degree of visual effect.

Following the landscape character assessment, each viewpoint was then assessed on the following
visual effects:

* Percent of landscape absorption (the landscape's ability to absorb and screen the development
form);

* Horizontal visual effect (percentage spread of the development in the field of view);

* Vertical visual effect (vertical scale of the development as a percentage of the existing
landscape scale within the field of view); and

» Distance of visual effect (distance between viewpoint and development).

The landscape character and visual effect measurements were combined to produce a quantified
value for the degree of visual change that resulted from the project at each viewpoint (refer to
Appendix E for detailed assessment criteria and matrix methodology).

Assessment Stage 2: Visual Effect Interpolation

The findings of the visual impact assessment for each viewpoint were used to provide a percentage
value to the degree of visual change. Each viewpoint was cartographically mapped in GIS, and the
values used in a distance weighted interpolation. The ZTVI was overlayed onto the visual effect
interpolation map to define the extent of visibility. The combination of Visual Effect Interpolation and
ZTVI provided a map of likely visual impact experienced in the site locality as a result of the project.
This map provides relativity to the likely experience of visual effect within the regional locality.

Design Review and Visual Management

The evolution of the development proposal has seen iterations to the layout and scope of the project.
The original proposal comprised of 60 wind turbines of which 16 have been removed resulting in a
wind farm that consists of 51 wind turbines. In addition, several micro-siting changes were made as
part of an iterative process due to stakeholder consultation and preliminary site investigations for flora
and fauna.
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During the Design Review and Visual Management stage an additional visual assessment was
undertaken to understand the anticipated visual effect of the proposed infrastructure associated with
the wind farm. This included an additional photomontage of viewpoint 6 and 7 to include the proposed
infrastructure elements as well as the production of an additional viewpoint that shows the proposed
transmission substation. The production of these additional photomontages made a number of
assumptions in regards to the final design of the infrastructure elements. It is for this reason that the
infrastructure elements of the development and there potential visual effect are assessed in this
section and are not incorporated into sections 5.1 to 5.9.

Planning Review

A review of the landscape and visual impacts of the development from a planning context was also
undertaken. The planning review included a review of the Light Regional Council Development Plan
(Consolidated 8 December 2016), Goyder Council Development Plan (Consolidated 24 November
2016) and the Mid Murray Council Development Plan (24 November 2016 - Integrated Water
Management Regional DPA not consolidated into 31 July 2014), the State Wide Landscape Scenic
Quality Values report6 and a research study conducted by Dr Andrew Lothian in addition to research
on the visual effects of wind turbines’.

These documents provided a range of recommendations that influenced the development assessment
of the Project proposal. In particular, the potential visual impact of the development has been
reviewed and discussed against the relevant desired character statements with specific reference to
landscape and visual considerations resulting from the development of the Project.

6Lo[h/'an. A. (2000). Landscape Quality Assessment of South Australia. Department of Geographical & Environmental Studies. University of Adelaide. PhD

7Lomr‘an, A. (2008). Scenic Perceptions of the Visual Effects of Wind Farms on South Australian Landscapes. Geographical Research, 46:2, June, 1996-207
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3.1

Landscape Character Assessment

Landscape Character Assessment

The Site Locality

The project (as shown in Figure 5) is located approximately 90 kilometres northeast of Adelaide. The
subject land is located on the tablelands that form the wide ridgeline associated with Bald Hill and
Long Hill situated within the Northern Mount Lofty Ranges. The site is located between the townships
of Kapunda, Eudunda and Truro.

The locality can be defined by four distinct landscape character areas which largely follow the four
cardinal directions (north, east, south and west). To the south of the subject land is the Northern
Barossa Valley, which has a denser level of development and high quality agricultural landscape with
a variety of visual interest created by the smaller lot sizes and a variety of land uses (grazing,
vineyards, animal husbandry). The Western Pastoral Lands and Ridgelines stretch along the western
edge of the subject locality and is defined by a more open agricultural landscape with rolling
ridgelines. The subject locality itself and to the north are the Central Tablelands; these are
characterised by rolling landforms and valleys associated with the Northern Mount Lofty Ranges and
have a typically open grass grazing land use with minimal vegetation. To the east of the subject
locality is Mount Rufus and associated north/south ridgelines which transition further west into the
Western Murray River Plains, the ridgeline associated with Mount Rufus forms a distinct division
between the subject locality and the Murray River Plains.

Figure 4: View of the land use and land forms typical for the locality
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Figure 5: Proposed site location

18
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3.3

3.4

Landscape Character Assessment

Land Use and Land Cover

The land cover associated with the locality of the development site reflects various agricultural land
use including arable and pastoral practices and is consistent across the locality with little variation in
scale or function. The landscape surrounding the site is dominated by grazing with open paddocks
defined by fenced boundaries and occasional trees to fence lines and creek lines. The land use that
occurs on the open valley floor between the local ridgelines and across the tablelands associated with
Bald Hill is more diverse with areas of arable cropping and grazing.

This land cover creates a patchwork character to the landscape with changes in colour and texture as
a result of the different agricultural practices. Typically, the land cover and associated vegetation are
low lying with limited visual screening to the west, south and north. Areas to the east associated with
the Mount Rufus ridgelines and the northern outskirts of Nuriootpa possess more extensive tree cover.
Vineyards are a notable visual element creating a defined pattern to the northern outskirts of
Nuriootpa emphasising the landscape qualities of the Barossa Valley.

Landform and Geomorphology

The landform of the area is defined by numerous ridgelines that run north-south through the site
creating a series of parallel ridges, wide open valleys, tablelands and isolated topographic features.
The progressive geological faulting and folding processes that have formed the Southern Flinders
Ranges and Northern Mount Lofty Ranges dominate the area creating numerous undulating ridges
and escarpments.

The site is dominated by the prominent geomorphology of the Light Ranges and northern extent of the
Barossa Ranges that create north/south orientated ridgelines. Further south of the project site the
ridgelines decrease in height and become more fragmented creating isolated hills and promontories,
which produce an elevated undulating landscape.

East is an expansive low lying landscape associated with the Murray Plains. This open landscape
character creates distant views east and south east from elevated locations such as Mount Rufus.

To the west are the ridges and valleys formed by the Nain Ranges, Greenock Ranges and Light
Ranges which create overlapping north/south landforms of an approximate 100-200m vertical variance
to the valleys in between which is typical of the area.

To the north, the geomorphology of the landscape increases in scale and complexity with larger and
more widely spaced ridges and valleys, particularly in relation to the Tothill and Scrubby Ranges and
the Belalie Plain. These landforms continue in a north/south direction before transitioning into the
more dramatic topography of the Southern Flinders Ranges.

Landscape Character Units

To understand how and to what degree the Project will produce a visual effect in the existing
landscape, an assessment to identify landscape character units has been undertaken as is shown in
Figure 7. This assessment identified a number of landscape character areas within the site locality
that contain similar landscape qualities in relation to land use, topography, vegetation, visual
patterning, texture and scale.

The regional landscape context surrounding the project contains five (5) landscape character areas
which are;

1. Northern Barossa Valley

2. Western Pastoral Lands and Ridgelines
3. Central Tablelands

4. Mount Rufus Ridgeline
5

Western Murray River Plains
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Figure 7: Landscape character units
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34.1

Landscape Character Assessment

Northern Barossa Valley

The northern edge of the Barossa Valley forms a defined landscape character south of the proposed
wind farm site and is defined by the townships of Nuriootpa, Stockwell and Greenock.

Nuriootpa, with the largest population, demonstrates the more urban nature of these townships which
results in a number of commercial and industrial buildings to the outskirts of town and an increased
density of residential development in and around the town.

The cadastral overlay of the landscape character reflects the historical 80 acre agricultural pattern
creating a defined patchwork of paddocks, vegetated field boundaries and tree groups that cover the
gently rolling landscape and topography of the area. The land use is predominantly agricultural
including vineyards, grazing, cropping and various areas of animal husbandry interspersed with rural
living properties and single story dwellings on large rural land parcels. This combination of
topography, large belts of vegetation and land use creates an attractive rural landscape.

The low lying topography of this area creates an open visual character to the north that is framed by
vegetation and distant ridgelines to the east and west associated with the Northern Mount Lofty
Ranges and Southern Mount Lofty Ranges respectively. Localised embankments and residential
development coupled with vegetation along field boundaries restrict the potential for long distance
views towards the north.

The northern ridgeline associated with Bald Hill defines the northern edge of the Barossa Valley. The
well vegetated landscape character and defined field boundaries of the Barossa is replaced with a
rolling grazed landscape with isolated pockets of trees and an absence of fencing or agricultural
buildings.

Figure 8: Views north from Wolf Blass winery along Kapunda-Truro Road

Between the township of Nuriootpa and Stockwell, along the Kapunda-Truro Road, is the Wolf Blass
winery. This represents a tourist location and illustrates the visual landscape character of this locality.
Views from this location are largely screened towards the project site and enclosed by belts of
vegetation associated with the existing field patterns. The land cover is predominantly vineyards with
rural living and single story development on large land parcels. The existing vegetation consists of
large stands of eucalypts across the valley floor and results in a series of dense landscape screens
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3.4.2

Landscape Character Assessment

that limit visibility down to 30 metres east and west along the Sturt Highway Road corridor and to a
maximum of 100 metres across existing field boundaries. The enclosed visual character means that
views to the project site are largely screened or completely removed.

Western Pastoral Lands and Ridgelines

To the west of the proposed project site is a ridgeline associated with the Greenock and Nain Range
which creates a defined elevated topographic feature that connects the towns of Greenock and
Kapunda. The elevated undulating landscape character around St John’s and Koonunga create
defined viewpoints with expansive views over significant distances to the north and north-east towards
the project site.

The township of Kapunda is located on the south-western edge of the locality. The arrangement of
the township in relation to the Greenock Range results in the town being orientated to the western
slope of the ranges. The town’s orientation results in limited views overlooking the ridgeline to the
east towards the proposed wind farm. The alignment of the streets creates an internalised visual
character with single story dwellings orientated towards the main street.

Between the townships of Kapunda and Eudunda, and the edge of the Greenock and Nain Ranges is
the Waterloo Plain which is defined by low lying rolling hills, grazing and cropping and isolated
dwellings or structures associated with agricultural practices. The settlement pattern of the plain is
larger than the Northern Barossa Valley with a more uniform land use creating less visual contrast
within the landscape.

Along the southern section of the Kapunda-Morgan Road the local topography and tree groups along
the roadside screen the subject land allowing only glimpsed views. Further north towards Eudunda
the topography provides more panoramic views of the Project Site, particularly between the Kapunda-
Morgan Road and Bagot Well Road.

Further to the west, the visual character of the locality is contained by the ridgeline associated with the
Greenock, Light and Nain Range. The Heysen Trail traverses this portion of the Northern Mount Lofty
Ranges. However the distance from the proposed development which is approximately 15 kilometres
away, local landforms, vegetative cover and positioning of the trail restricts views of the project site.
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Figure 9: Enclosed views in the township of Kapunda

3.4.3 Central Tablelands

The landscape character associated with the locality immediately surrounding the proposed wind farm
development is defined by numerous undulating landforms forming a broad raised tableland that
extends between Bald Hill, at the northern edge of the Barossa Valley, north towards Eudunda. The
undulating landforms rise approximately twenty to thirty metres in elevation above the underlying
valley plain creating a visual complexity of prominent landforms and wide gullies. The land cover is
defined by an open grazed field pattern which is almost completely devoid of vegetation except for
isolated trees to some tree groups in parts of the landscape.

The elevated landforms have defined rolling escarpments that create topographic screens reducing
views to other areas. This is particularly prevalent along Camel Road and from a number of properties
located within the area.
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3.4.4

Landscape Character Assessment

Figure 10: The Central Tablelands looking east along Twin Creek Road

To the north, the landscape character is defined by a series of north-south ridgelines with wider
valleys. These include the ridgeline that is defined by Long Hill to the east and Waterloo Hill to the
west. The interaction of the ridgelines, undulating landscape forms and wide valleys create a visually
complex landscape character. The increased topographic complexity results in a degree of visual
fragmentation towards the proposed wind farm. Screening occurs as a result of the interaction of local
landforms and the alignment of the road corridors and fields that traverse the landscape.

The township of Eudunda is orientated in an east-west direction across the topography of the
Southern Mount Lofty escarpment which defines the edge of Murray Plains to the east. The defined
orientation of the town and local ridgelines particularly to the west and south limit views from within the
town and provide a degree of visual enclosure. The ZTVI mapping indicates that the township is
contained within a defined viewshed and that the visual impact associated with the proposed
development will not be experienced within the township or from surrounding residential areas.

Mount Rufus Ridgeline

The Truro Road defines the eastern landscape character zone that runs for the full extent of the
locality, extending from Eudunda south towards Dutton and Truro. The landscape character to the
north/east of the proposed development site is defined by widely separated north/south ridgelines.
The separated ridgelines and wide valley form an enclosed visual character with views contained by
local topography and features associated with the valley floor. The land cover to the lower lying area
of the ridgeline is typical of the locality with grazing and cropping practices occurring across the
landscape.
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Landscape Character Assessment

Figure 11: Views east to Mt Rufus ridgeline

The prominent ridgeline formed by Long Hill and Mount Rufus is associated with the edge of the
Murray Plains to the east. There are defined areas of vegetation associated with creek lines, field
boundaries and remnant vegetation groups clustered around rocky outcrops that occur to the edge of
the ridgelines. Dense vegetation occupies land surrounding Leake Lookout and Mt Rufus providing
visual amenity and an enclosed landscape character.

The Federation Lavender Trail runs north/south between Truro and Eudunda; the trail is located
predominately through farmland and away from the main roadways. The majority of the trail runs
along the eastern side of the Mount Rufus ridgelines ensuring that the topography, local landforms
and vegetative cover restrict the view of the proposed wind farm for most of the trail within the locality.
The Leake lookout (not accessible by public road) is a stopping point along this trall, it has not been
considered in this assessment, however the lookout and the Lavender trail is considered to be
consistent with the relativity of visual experience depicted in the interpolation mapping.

The township of Truro is located to the south east along the Truro Road. The township is defined by
the east-west orientation of the main street that runs through the centre of the town. The settlement
pattern and built form creates a series of low rise buildings that face onto the road alignment. The
topographic form on which the town is located creates a defined valley form with views to the
surrounding areas contained by local ridgelines, belts of vegetation and isolated dwellings as well as
rural buildings.

The underlying topography of the town is interrelated to the Mt Rufus Ridgeline and the Central
Tablelands landscape providing a transitional landscape with localised rolling ridgelines limiting distant
views. The visual containment of the town extends for several hundred metres north and south from
the main street road corridor and for similar distances east-west along the corridor itself.
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3.4.5

Landscape Character Assessment

Western Murray River Plains

Further to the east the topography of the landscape diminishes significantly and extends across the
Murray Plains east towards the Murray River. The portion of the Murray Plains that is included as part
of this landscape character unit is the western edge of the Murray Plains. The low lying landscape
character of the Plains allows expansive views to the east over significant distances with limited
variation in topography. The landscape is defined by the rural agricultural landscape typical of the area
with small clusters of vegetation associated with field boundaries and creek lines within the landscape.

Figure 12: Views east looking over the Murray Plains
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4.1

Zone of Theoretical Visual Influence

Zone of Theoretical Visual Influence

Zone of Theoretical Visual Influence (ZTVI)

The Zone of Theoretical Visual Influence (ZTVI) mapping provides an illustration of where the
proposed wind farm may be seen within the landscape. The mapping quantifies the extent and
number of wind turbines which are likely to be seen within the wider landscape.

The ZTVI mapping is developed in GIS using 10m contour data that has been provided for a 20km
radius of the project site. The ZTVI represents a ‘worst case’ scenario as it does not incorporate
vegetation, built form or localised screening effects, which are assessed onsite.

Two ZTVIs were produced. One map is based on the entire wind turbine using a blade tip height of
180 metres. The second was based on wind turbine hub height of 112 metres. Both maps
demonstrate the higher potential impact on the western side of the project site and the reduced
potential visual impact to the east due to the Bald Hill and Mount Rufus ridgeline.

The on site assessment of the existing landscape indicates that there is substantial tree canopy
structure to the south surrounding the northern outskirts of the Barossa Valley (Nuriootpa). This
vegetation limits and in some cases removes the extensive views to the north that are indicated in the
ZTVI mapping.
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5.2

Visual Impact Assessment

Visual Impact Assessment

Visual Assessment Scope

The visual impact assessment was based on 51 wind turbines and the site locality as described in the
landscape character assessment to a radius of 20km of the proposed development.

The visual impact assessment considered key aspects of the existing landscape such as relief,
vegetation, built form and infrastructure; as well as cultural and scenic landscape values from each of
the seven selected viewpoints. These key aspects from each viewpoint were scored out of 5 to
produce an assessment value out of 20. This enabled a baseline landscape value to be calculated
from which the visual impact was measured in relation to the degree of visual change likely to occur as
a result of the introduction of the proposed development into the existing landscape character.

The visual effect was assessed using a set of criteria that considered factors such as the degree of
landscape absorption, horizontal and vertical effects and distance to the development from each
viewpoint.

The visual effect was then expressed as a coefficient and applied to the baseline landscape value to
produce a measurement of the likely degree of visual change, that is to say, the extent to which the
Project is predicted to alter the existing landscape.

Visual Impact Assessment

Using the visual assessment matrix as described in Appendix E, the potential degree of visual change
and resulting visual impact of each viewpoint was measured and evaluated against the following
criteria:

* Baseline Landscape Value is expressed as a value between 4 and 20;
* Visual Assessment Value is expressed as a value between 4 and 20;
* Coefficient of Visual Impact is calculated as decimal fraction of the visual assessment value;

* Relative Value of Visual Impact is calculated as the baseline landscape character multiplied by
the coefficient; and

* Degree of Visual Change is expressed as the visual impact divided by the landscape character
assessment range represented as a percentage.

The visual assessment also includes a description of the viewpoint context in relation the landscape
character that surrounds the viewpoint and the potential visual impact. This assessment is supported
by photomontages of the development and wireframe illustrations of the relative wind turbine
positions.

For clarity and legibility of the report all reference images, maps and photomontages have been
extracted to Appendix A, C and D and reproduced at A3 to enable them to be studied while reviewing
the associated text for each viewpoint.
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The viewpoints selected for the visual impact assessment as shown in

Table 1 are:
VP01 Kapunda-Truro Road, Ebenezer (north - regional)
VP02 Kaunda-Truro Road, Koonunga (northeast - regional)
VPO3

regional)

VP04 Tablelands Road, south of Eudunda (south — regional)
VP05 Von Reiben Road, east of Eudunda (southwest — regional)
VP06 Tablelands Road, south of Mount Rufus (west - regional)
VP07 Sturt Highway, east of Truro (northwest - regional)

Viewpoint

Longitude

Latitude

Distance to
nearest WTG

Intersection of Bagot Well Road and Kapunda-Eudunda Road, Bagot Well (east — sub-

View Direction

vpo1 | Kapunda-Truro Road, Ebenezer 317919 6192096 8.41km 250
vpop | @unda-Truro Road, Koonunga 314453 6194570 8.62km 40°
Intersection of Bagot Well Road
vPo3 | @nd Kapunda-Eudunda Road, 314383 6202506 5.22km 85°
Bagot Well
Tablelands Road, south of e
VP04 | Eudunda 322870 6214541 8.9km
Von Reiben Road, east of 9200
VPO5 | Eudunda 331788 6215965 13.3km
Tablelands Road, south of o
VP06 | Mount Rufus 325931 6200154 2.64km
vpo7 | Sturt Highway, east of Truro 332088 6191953 13.6km 310°

Table 1: Summary of Viewpoint location information

ia_g_16twf
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Figure 15: Viewpoint locations and Wind Turbine numbers
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5.2

Visual Impact Assessment

Viewpoint 1: Kapunda-Truro Road, Ebenezer

Viewpoint Context

Viewpoint 1 is located on the southern edge of the proposed wind farm along the east-west orientated
Kapunda-Truro Road close to the intersection with Belvedere Road. This road corridor is the closest
sealed and frequently travelled road south of the Project Site. Viewpoint 1 is located 1 kilometre away
from the Yatara Farm which is State Heritage listed. The viewpoint is typical of the landscape
character of the northern Barossa Valley and represents the probable visual effect that will be
experienced within this locality.

The low-lying valley floor supports a mixture of arable practices, grazing and vineyards which are
typical of this locality. This productive landscape includes a range of farms buildings and ancillary
structures scattered through the landscape associated with the predominately agricultural land use.
Extensive belts of vegetation provide localised landscape amenity, and the rising landform of the
Greenhill Ranges provides a degree of visual enclosure within the locality. The ridgelines associated
with Bald Hill and St Kitts form a visual envelope and viewshed to the north of the view point.

Figure 16: Viewpoint 1: Kapunda-Truro Road, Ebenezer

Figure 17: Digital Overlay showing all Turbines: Viewpoint 1

Figure 18: Absorption Capacity Calculations: Viewpoint 1
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Viewpoint Assessment

Assessment Value Description

Relief 2 Negligible local foreground variation with limited to moderate subregional to
regional background topographic form

. Sporadic foreground vegetation of mature scale that enhances the

Vegetation Coverage 3 .

landscape qualities
) Limited development form, primarily a rural agricultural landscape

Infrastructure and Built Form 5
On the fringe of the northern Barossa Valley hence has an increased level

Cultural and Landscape Value 3 o .
of association to the cultural vineyard landscapes.

Baseline Landscape 13

) The ridgeline and mature vegetation coverage to the north provide 65%

Landscape Absorption 2 ) o ) o
screening which is a moderate to substantial degree limiting the degree of
the development seen from this location

. The extent of horizontal effect is recorded as 24 degrees which equate to

Horizontal 2 ) .
20 % of the field of view

Vertical 3 Moderate visual effect of 49% vertical effect. This is created by the
maximum tip of blade elevation 610m (Turbine 4) from this viewpoint with
landscape scale of 400m.

. The closest turbine is turbine 1 which is 8.6km to the north

Distance 1

Visual Effect 8

Coefficient 0.4

. 13x0.4= 5.2 Land isual effect
Degree of Visual Change 26% X andscape visual efec

5.2/20= Degree of visual change

Description of potential visual impact

The local ridgelines associated with Bald Hill and St Kitts provide a visual screen behind which the
proposed development is located. The majority of the turbines will be completely screened from the
viewpoint as well as the wider locality reinforcing the visual separation that will be provided due to the
landform and vegetation to the northern edge of the Barossa Valley.

The probable visual effect occurs due to the visibility of the blade rotation behind the ridgeline as well
as the visual effect associated with a number of more elevated turbines particularly wind turbines 1, 2,
3, 4, 5 and 9 which result from the nacelle and hub being visible as well as the blades.

The wind turbines are collectively seen as a single visual element due to the densely clustered layout
of the wind farm. The visual effect is limited due to the partial screen by the foreground to midground
topography.
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Visual Impact Assessment

The combination of wind turbine layout and local topography results in the proposed development
producing a single dynamic visual element located along a portion of the ridgeline that marks the
northern extent of the Barossa Valley landscape unit.

Viewpoint 2: Kaunda-Truro Road, Koonunga

Viewpoint Context

Viewpoint 2 is located to the south-west of the proposed development along the Kapunda-Truro Road
on the rise of a local ridgeline. The viewpoint location is typical of the transitioning landscape between
the edge of the northern Barossa Valley and the western pastoral lands and ridgelines. This viewpoint
represents the visual effect that may be experienced by visitors and from dwellings to the south-west
of the proposed development, particularly from elevated properties along Brewery Road and to the
eastern edge of Kapunda.

The elevation of the viewpoint provides panoramic views with the tablelands on which the wind farm is
located forming a distinct viewshed and horizon line to the locality. The progressive agricultural
development of the locality has resulted in a cleared landscape with little vegetation to the ridgelines.
The open field boundaries and absence of tree coverage is typical to landscape areas to the north-
east.

Isolated tree groups exist to the low lying areas around the tablelands and increase in intensity to the
south as a result of the landscape character associated with the Barossa Valley. Further to the north
are a series of defined ridgelines that mark the Northern Mount Lofty Ranges and the elevated parallel
ridgelines that are typical throughout the mid- north. The open landscape character, distant ridgelines
and vegetative qualities of the northern edge of the Barossa Valley provide a degree of visual amenity
across the landscape.

Figure 19: Viewpoint 2; Kapunda-Truro Road, Koonunga

Figure 20: Digital Overlay showing all Turbines: Viewpoint 2
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Figure 21: Absorption Capacity Calculations: Viewpoint 2

Viewpoint Assessment

Assessment Value

Relief 3

Vegetation Coverage

Infrastructure and Built Form

Description

Limited local foreground variation with limited to moderate subregional to
regional background topographic form

More scattered vegetation surrounding properties. The view is comprised
largely by low lying crops

Visual presence of a borrowed pit (disused quarry) and man -made dams
within the landscape

Tablelands landscape character has local cultural values for its scenic

Cultural and Landscape Value 2 »
qualities

Baseline Landscape 11

) Limited landscape absorption due to the elevated viewpoint and limited

Landscape Absorption 5 . . . .
vegetation screening (19% absorption capacity)

. The horizontal visual effect is created by turbines 25 and 24 which equates

Horizontal 1 . ) .
to 18 degrees or 15% of the horizontal field of view.

R 5 The vertical visual effect is considered substantial due to the scale of the
turbines being 98% increase in proportion to the existing landscape vertical
scale

. Turbine 1 is the closest turbine at a distance of 8.7km

Distance 1

Visual Effect 12

. 12/20=
Coefficient 0.6
. 11x0.6= 6.6 Landscape visual effect
Degree of Visual Change 33% X pe visu

6.6/20= Degree of visual change

ia_g_16twf
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Visual Impact Assessment

Description of potential visual impact

The proposed wind farm will form a defined cluster of large infrastructure elements visible on the
ridgeline. It is anticipated that the layout of the wind farm will result in a series of prominent vertical
elements extending above the ridgeline. The elevated location of the viewpoint results in an increased
visibility of the proposed development which is representative of the worst case visual effect
experienced within this locality.

The uniformity of the layout and typical 400 - 500m spacing limits the visual impact and prominence of
individual turbines. The entire wind farm is seen as a collection of large vertical infrastructure
elements resulting in a compact visual effect within the wider panoramic character of the landscape.
The location of wind turbines 1 to 15 produce a degree of increased visual prominence due to their
relative proximity to the viewpoint. However; the majority of turbines are seen with a similar degree of
visual effect within the landscape resulting in a condensed linear cluster of visual change within the
landscape.

Viewpoint 3: Intersection of Bagot Well Road and Kapunda-Eudunda Road, Bagot Well

Viewpoint Context

Viewpoint 3 is located to the western side of the proposed development at the intersection of Bagot
Well Road and the Kapunda-Eudunda Road (Thiele Highway). The viewpoint is located adjacent to
the Old School House which is local heritage listed. The viewpoint represents the landscape
character of the central tablelands and the typical landscape associated with the eastern edge of
Greenock Ranges and the lower lying undulating landscape between the ranges and tablelands.

This viewpoint represents the anticipated visual effect experienced from the northern outskirts of
Kapunda as well as the Kapunda-Eudunda Road and from elevated residential properties to the south-
western side of the wind farm.

The land cover transitions from the dense field boundary and vegetated character of the Barossa
Valley in the south-east to an open pastoral landscape with larger fields used for grazing and some
arable cropping. The belts of vegetation that exist across the low lying areas create a more defined
vegetation pattern that follows the field boundaries and creek lines. The elevation of the ridgeline and
escarpment formed by the local topography associated with Mount Rufus is largely devoid of
vegetation and forms a defined viewshed.

The topography of the tablelands encloses the visual character particularly to the lower lying
landscape areas along the road corridor. The layered hills and hummocks associated with the
tablelands form a complex terrain with numerous ridges and prominent topographic forms as well as
shallow gullies. The diversity of visual character is reinforced by the colouration of the land cover as
well as the temporal light qualities of the escarpment which creates an additional degree of visual
interest.

Figure 22: Viewpoint 3; Intersection of Bagot Well Road and Kapunda-Eudunda Road, Bagot Well



05 Visual Impact Assessment

Figure 23: Digital Overlay showing all Turbines: Viewpoint 3

Figure 24: Absorption Capacity Calculations: Viewpoint 3

Viewpoint Assessment

Assessment Value Description
Relief 3 Negligible foreground topographic variation with moderate subregional to
regional background elevated punctuated forms
. Sporadic mature vegetation following creek lines and cadastral boundaries
Vegetation Coverage 3 . .
to the foreground which frames views
) Scattered farm dwellings that are typically isolated from view by vegetation
Infrastructure and Built Form 4 . .
and not of a scale to deter from the underlying agricultural land use.
Central Tablelands landscape with transient views along the Kapunda-
Cultural and Landscape Value 2 o ) ) )
Truro Road which is a major arterial road between townships
Baseline Landscape 12
) The elevated location of the turbines on the leading edge of the sub-
Landscape Absorption 5 ] . . o .
regional ridgeline with limited foreground topography and vegetation means
that the landscape has limited capacity to absorb the visual effect from this
viewpoint
. The horizontal visual effect is created by turbines 1 and 49 which equates
Horizontal 3 _ ) )
to 40 degrees or 33% of the horizontal field of view.
. The low lying nature of the existing landscape with limited to moderate
Vertical 5

topographic scale to the ridgeline associated to Mt Rufus is
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disproportionate to the visual scale of the turbines. The vertical scale of the
turbines increase the vertical scale by more than 100%

Turbine 7 is the closest turbine at a distance of 5.6km

Distance 3
Visual Effect 16

Coefficient 0.8 16/20=

Degree of Visual Chan ge 48% 12x0.8= Landscape visual effect

9.6/20= Degree of visual change

Description of potential visual impact

The uniform layout will create a defined visual effect resulting in a continuous cluster of vertical
infrastructure located within the landscape. The interrelationship of the local topography will create a
degree of variation to the base height of the turbines which in turn varies the potential visual
prominence of individual wind turbines.

The most prominent visual effects are produced by wind turbines 7, 8, 14, 15, and 16, and are
reinforced by the clustering of turbines behind these leading visual elements.

The position of individual turbines in relation to the rising topography of Mount Rufus and the
continued elevation of the ridgelines further to the east provide a small degree of back screening to
the vertical elements of the turbines. However, the wind turbines will be seen as large vertical
elements within the landscape and of a scale more significant to the existing topography.

To the outskirts of Kapunda, local ridgelines provide a visual screen particularly from the local road
corridors and lower lying areas associated with the Kapunda-Eudunda and Kapunda-Truro Road
intersection. The degree of visibility is likely to increase from elevated locations and particularly
residential properties to the northern ridgeline of Kapunda. From these viewpoints the visual effect will
be similar to that experienced at Viewpoint 2.

The layered positioning of the wind turbines and the dynamic rotation of the blades will increase the
notability of the wind turbines and amplify the complexity of visual change.

Viewpoint 4: Tablelands Road, south of Eudunda

Viewpoint Context

Viewpoint 4 is located along Tablelands Road and represents the potential visual effect that will be
experienced to the north of the wind farm, particularly around the southern outskirts of Eudunda. The
viewpoint is typical of the undulating landscape character of the elevated central tablelands.

The landscape character surrounding the viewpoint is defined by an open agricultural landscape of
grazing and cropping and a general absence of vegetation apart from a few isolated trees. Numerous
hills and localised ridgelines create a defined undulating landscape character typical of the locality.
From the viewpoint and other surrounding areas views extend south across local ridgelines with more
expansive panoramic views to the east and west.

To the west, views extend as far as the north-south ridgeline of the Greenock Range, some forty
kilometres away, and east towards the Southern Mt Lofty Ranges escarpment with the Murray Plains
forming a distant landscape in the horizon.
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Figure 25: Viewpoint 4; Tablelands Road, south of Eudunda

Figure 26: Digital Overlay showing all Turbines: Viewpoint 4

Figure 27: Absorption Capacity Calculations: Viewpoint 4

Viewpoint Assessment

Assessment Value
Relief 3
Vegetation Coverage 1
Infrastructure and Built Form 5
Cultural and Landscape Value 2

Description

The elevated viewing area associated to the Mt Rufus ridgeline provides a
moderate local to sub regional variation in topography with limited regional
variation as it flattens into the Western Pastoral lands

Limited to grazing and crops

Limited presence of infrastructure within the field of view.

Elevated views that are present to the outskirts of Eudunda. Views would
be associated with the experience on walking trails within the area.

via_g_16twf
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Baseline Landscape 11
) The undulating forms of the Mt Rufus ridgeline provide moderate to
Landscape Absorption 3 ) ) )
substantial absorption screening of 49%
. The horizontal visual effect is created by turbines 38 and 15 which equates
Horizontal 2 _ ) )
to 28 degrees or 23% of the horizontal field of view.
Vertical 3 The underlying localised ridgelines associated to Mt Rufus provide a scale
that is proportionate to the vertical scale of the turbines. The vertical scale
of the turbines increase the vertical scale by 46%
. Turbine 47 is the closest turbine at a distance of 8.96km
Distance 1
Visual Effect 9
. 9/20=
Coefficient 0.45
. 11x0.45= Land isual effect
Degree of Visual Change 23% X andscape visual efiec

4.95/20= Degree of visual change

Description of potential visual impact

The wind turbines form a distinct cluster of elements set just behind the ridgeline to the south. The
uniform layout creates a dispersed visual effect along the horizon line. The wind turbines will appear
layered in front and behind each other. Similar to other viewpoints, the layering of and rotation of the
wind turbine blades will increase the complexity of the visual effect.

The setback of the wind farm in the landscape relative to other localised landforms provides a degree
of visual mitigation in relation to the scale of the turbines from this viewpoint.

While the wind farm and associated turbines will be notable elements within the locality, the compact
layout and screening provided by surrounding topography limits the visibility and potential visual
effects. In this regard, the visual effect is notable but limited to a marrow field of view.

Viewpoint 5: Von Reiben Road, east of Eudunda

Viewpoint Context

Viewpoint 5 is located on Von Reiben Road some 16 kilometres north-east of the proposed
development. The viewpoint represents the potential visual effect with a degree of visual change that
will be experienced to the northeast and east of the proposed development in relation to regional
locations across the Murray Plains.

The low lying character of the viewpoint is typical of the Murray Plains with extensive views across the
rural landscape of the plains. The underlying land cover is typical of the area consisting of cropping
and grazing with scattered belts of vegetation following field boundaries or creeks.

To the south-west is the elevated escarpment associated with Mount Rufus, Long Hill and the
township of Eudunda. Prominent topographical features such as Mt Rufus are clearly visible along the
horizon line. These landforms produce a defined undulating ridgeline in front of the proposed
development.
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Figure 28: Viewpoint 5; Von Reiben Road, east of Eudunda

Figure 29: Digital Overlay showing all Turbines: Viewpoint 5

T

Figure 30: Absorption Capacity Calculations: Viewpoint 5

Viewpoint Assessment

Assessment Value Description

Relief 3 There is limited foreground topographic variation with moderate
subregional to regional

Scattered copse planting of mature tree within paddocks and along creek

Vegetation Coverage 2 . .
lines and cadastral boundaries
) Unsealed road corridor provides a dominant element to the foreground
Infrastructure and Built Form 4 o . .
within the field of view.
The Murray River plain landscape is expansive with limited culturally
Cultural and Landscape Value 2

sensitive elements of significance present within the proximity of the
viewpoint. However, this particular viewpoint is located close to the
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Eudunda Morgan Road which is an arterial road with greater frequency of
occupation and hence visitation and views.

Baseline Landscape 11
) The eastern edge of the Mt Rufus ridgeline provides substantial absorption
Landscape Absorption 1 ]
screening of 86%
. The horizontal visual effect is created by turbines 32 and 25 which equates
Horizontal 1 . ) )
to 14 degrees or 11% of the horizontal field of view.
Vertical 1 The eastern escarpment ridgeline associated to Mt Rufus provides a scale
proportionate to the vertical scale of the turbines. The vertical scale of the
turbines increase the vertical scale by only 8%
. Turbine 47 is the closest turbine at a distance of 13.5km
Distance 1
Visual Effect 4
. 4/20=
Coefficient 0.2
. 11x0.2= Land isual effect
Degree of Visual Change 11% X andscape visual efiec

2.2/20= Degree of visual change

Description of visual impact

The visual effect results from the partial visibility of the turbine blades as they rotate above the edge of
the ridgeline. The majority of the turbines, turbine towers, hubs and nacelles will be screened by the
local ridgeline which creates a defined visual enclosure around the proposed wind farm.

The potential for a slight visual effect is likely to be experienced from locations to the east of the
proposed development. The visual effect is created by the flicking visibility of the turbine blades as
they appear above and disappear behind the ridgeline. It is anticipated that with varying climatic
conditions the degree of visibility will be further reduced and from other locations to the east of the
development the wind farm maybe completely screened.

Viewpoint 6: Tablelands Road, south of Mount Rufus

Viewpoint Context

Viewpoint 6 is located on Tablelands Road, south of Mt Rufus, and represents the potential visual
effect that will be experienced from locations to the eastern edge of the wind farm development site.
The viewpoint is located on one of the many locally elevated hills that form the transitional landscape
character between the central tablelands and the Mt. Rufus ridgeline.

The locality of the viewpoint represents the landscape amenity that is provided by the undulating rural
landscape and the combination of extensive vegetation belts, isolated trees, open arable land, isolated
farm dwellings and panoramic views to distant ridgelines. Further to the south are a number of local
heritage properties that provide a degree of cultural significance to the landscape character and
locality of the area. While the landscape represents a modified agricultural land use, the combination
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and arrangement of landscape and built form elements provide a degree of visual amenity and scenic
value.

The elevation and isolated tree cover of the agricultural landscape results in panoramic views to the
south-west and, to a lesser extent, the north. Views to the east are contained by local ridgelines
associated with Mt Rufus and the southern extent of the ridgelines that continue towards the Barossa
Valley. The rolling landscape contains belts of vegetation which increase in frequency and
prominence towards the edge of the Barossa Valley further to the south. Further to the east are the
distant ranges and topographic forms such as Bald Hill which define the horizon line and visual
envelope of the locality.

Figure 31: Viewpoint 6; Tablelands Road, south of Mount Rufus

= B T ——

Figure 32: Digital Overlay showing all Turbines: Viewpoint 6

Figure 33: Absorption Capacity Calculations: Viewpoint 6

Viewpoint Assessment

Assessment Value Description

Relief 2 From this viewpoint, the landscape is perceived to have limited foreground

via_g_16twf 45



05 Visual Impact Assessment

mid ground and background

Limited sporadic trees in linear bands associated with cadastral

Vegetation Coverage 2

boundaries and fence lines
) Scattered farm dwellings are evident to the foreground to mid-ground

Infrastructure and Built Form 4
Views from this locality provide reference to typical intermittent views along

Cultural and Landscape Value 2 . ) . . )
the Mt Rufus ridgeline which has the Lavender Trail traversing through the
landscape

Baseline Landscape 10

) The western edge of the Mt Rufus ridgeline provides limited/minor

Landscape Absorption 5 . .
absorption screening of 15% due to the tablelands landscape character
being relatively devoid of undulations.

. The horizontal visual effect is created by turbines 1 and 45 which equates

Horizontal 3 _ ) )
to 60 degrees or 50% of the horizontal field of view.

Vertical 5 The low lying nature of the existing landscape with the limited topographic
scale to the foreground is disproportionate to the visual scale imposed by
the turbines. The vertical scale of the turbines increases the vertical scale
by more than 100% primarily due to the distance of effect with limited
foreground to background variation in landscape topography.

. Turbine 25 is the closest turbine at a distance of 2.63km

Distance 4

Visual Effect 17

. 17/20=
Coefficient 0.85
- 10x0.85= Land isual effect
Degree of Visual Change 43% X andscape visual efiec

8.5/20= Degree of visual change

Description of potential visual impact

From the viewpoint, the wind turbines form a distinct cluster of large visual elements within the
landscape. The majority of the wind turbines are located on the ridgeline that defines the western edge
of the field of view from this viewpoint. The visual effect is formed by the entire wind farm with the
relative position of wind turbines 3, 4, 9, 10, 18, and 25 forming prominent visual elements within the
cluster of wind turbines. The elevation and height of the wind turbines extend above the ridgelines and
local landscape features.

While the visual effect of the wind turbines will be experienced as a distinct cluster, the location of the
wind turbines on the ridgeline increase the resulting visual effect; disrupting distant views particularly
to the east creating an additional degree of visual enclosure to the locality.

Overall the visual effect experienced at Viewpoint 6 is likely to have a greater magnitude due to the
relative position of the viewpoint in relation to the wind turbine layout. The elevation of the wind
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turbines and limited screening provided by adjacent landscape features reinforces the vertical height
of the wind turbines within the landscape.

As previously discussed further to the north and south the interrelationship of vegetation and local
landforms provide isolated screens and a degree of visual enclosure which limits the degree of
visibility of the wind turbines within the wider landscape.

A detailed discussion on the associated infrastructure for the wind farm and it's probable visual effect
for viewpoint 6 is included in section 5.11-5.15 of this report.

Viewpoint 7:Sturt Highway, east of Truro

Viewpoint Context

Viewpoint 7 is located 5 kilometres outside Truro along the Sturt Highway. The view point represents
the anticipated visual effect that will be experienced to the south east of the wind farm. The Sturt
Highway provides an entrance gateway into the township of Truro.

Vehicles travelling along this highway are typically travelling at speeds of between 70-80 kilometres
per hour. The existing landscape character of the viewpoint is typical of the local area with rolling
undulating landforms predominantly grazed defining the land use character.

The landscape is punctuated by isolated trees that produce notable visual landscape markers. There
is little screening within the wider landscape.

The topography of Mount Rufus and the extension of the north-south ridgeline form the dominant
landscape feature which defines the horizon line and contains the field of view.

Figure 34: Viewpoint 7; Sturt Highway, east of Truro

Figure 35: Digital Overlay showing all Turbines: Viewpoint 7
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Figure 36: Absorption Capacity Calculations: Viewpoint 7

Viewpoint Assessment

Assessment Value Description

Relief 3 Limited foreground complexity in variation with moderate mid ground to
background

. Limited sporadic copse or isolated planting of mature trees retained in

Vegetation Coverage 2

paddocks
. Sturt Highway present to the foreground, but has limited impact on the

Infrastructure and Built Form 4 ) ] ] R )
perspective view. Distant transmission line evident
Sturt Highway corridor and outskirts or Truro. Hence the frequency of views

Cultural and Landscape Value 3 ey ) ) ) ) < v
would be greatest along this corridor as a transient experience of the
regional landscape

Baseline Landscape 12

. The south western ridgelines associated to Mt Rufus provide substantial

Landscape Absorption 2 ) .
absorption screening of 75%

. The horizontal visual effect is created by turbines 1 and 38 which equates

Horizontal 1 _ ) )
to 16 degrees or 15% of the horizontal field of view.

Vertical 1 The vertical visual effect of the turbines are proportionate to the landscape
scale hence the tip of blades are not seen to increase the scale. The scale
provides minor to negligible vertical effect.

. Turbine 25 is the closest turbine at a distance of 13.42km

Distance 1

Visual Effect 5

. 5/20=
Coefficient 0.25
- 12x0.25= Landscape visual effect
Degree of Visual Change 15% P

3/20= Degree of visual change
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Description of potential visual impact

The turbines are seen as a distant cluster of elements located just below a series of ridgelines that
define the complex topography of the local area. The undulating ridgelines modify the degree of
visibility with the nacelle and blades on a number of wind turbines being visible, particularly the
turbines along the eastern edge of the wind farm including wind turbines 3, 5, 9, 10 and 11. The
blades of other turbines will be visible creating a minor visual effect along the ridgeline.

The Greenock Ridge is visible as a prominent landscape element and backdrop to the viewpoint. The
topographic significance and visual character of this element is retained. The presence of existing
remnant vegetation to the ridgeline and scattered trees provides an additional screening that will
reduce the visual effect.

Due to the compact nature of the layout, distance from the viewpoint as well as the interrelationship of
the undulating ridgelines and local topography result in a reduced visual effect that is characterised by
glimpsed views of wind turbine blades and a limited number of nacelles.

Potential visual impacts on the surrounding landscape and Barossa Valley to the east remain limited
due to the contained visual character that is formed by the local topography and isolated vegetation
groups.

A detailed discussion on the associated infrastructure for the wind farm and it's probable visual effect
for viewpoint 7 is included in section 5.11-5.15 of this report.
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Summary of Visual Impacts

The visual assessment of the seven viewpoints demonstrates that a variety of visual impacts will be

experienced within the local, sub-regional and regional landscapes that surround the proposed wind

farm development. Typically, the visual effect associated with the wind farm will occur within a
modified agricultural landscape that is contained by defined topographic and landscape features to

north, south, east and west. The resulting landscape character creates a defined locality in which a

variety of visual effects are likely to occur.

The two tables below illustrate the degree of visual change recorded at each of the viewpoints and
classification of the potential visual impacts. Of note are the key factors that will affect the visual
impact which occurs at each viewpoint and in the wider landscape. They include:

Existing landscape character value and the presence or absence of significant vegetation or scenic

value and or existing infrastructure;
* The degree of landscape absorption provided by the existing landscape;
* Degree of visual containment and resulting viewshed;
e Horizontal and vertical visual effects produced by the proposed; and
* Distance to the proposed development.

As shown in Table 2 below, there is a notable degree of variation in the measured visual impacts
which ranges from slight to the northeast and southeast, moderate to the north and south and

substantial to the east and west. The existing landscape character remains consistent with a measure

value range of 10 to 13. This reflects the uniformity of the existing landscape character of the area
with subtle variations. More significant is the screening and mitigation provided by the local
topography and vegetation in relation to the degree of visual change throughout the site locality.
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Viewpoint 1 2 3 5 3 13 2 2 3 1 8
Viewpoint 2 3 2 4 2 11 5 1 5 1 12
Viewpoint 3 3 3 4 2 12 5 3 5 3 16
Viewpoint 4 3 1 5 2 11 3 2 3 1 9
Viewpoint 5 3 2 4 2 11 1 1 1 1 4
Viewpoint 6 2 2 4 2 10 5 3 5 4 17
Viewpoint 7 3 2 4 3 12 2 1 1 1 5

Table 2: Summary of Visual Impacts
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The following Table 3 is a summary of the classifications described in the GrimKe matrix which
provides additional information on the potential visual impact used to describe each viewpoint.

Percentage of  Descriptive of Descriptors —

Visual Impact appearance in central

vision field

80-100% Extreme

Commanding,
controlling the view

60-80% Severe Standing out, striking,

sharp, unmistakable,
easily seen

40-60% Substantial Noticeable, distinct,
catching the eye or
attention, clearly visible,

well defined

20-40% Moderate Visible, evident, obvious

0-20% Slight Lacking sharpness of
definition, not obvious,
indistinct, not clear,
obscure, blurred,

indefinite

Table 3: Classification of Visual Impacts

Comments

Extreme change in view: change very prominent involving
total obstruction of existing view or change in character and
composition of the landscape and view through loss of key
elements or addition of new or uncharacteristic elements
which significantly alter underlying landscape visual
character and amenity. The sensitivity of the underlying
landscape character to change is unable to accommodate or
mitigate the introduction of development, and the visual
effect is highly adverse.

Severe change in view involving the obstruction of existing
views or alteration to underlying landscape visual character
through the introduction of new elements. Change may be
different in scale and character from the surroundings and
the wider setting or a severe change in the context of the
existing landscape character. Resulting in a perceived
adverse visual effect and an increase in proportional change
to the underlying landscape visual character.

Substantial change in view: which may involve partial
obstruction of existing view or alteration of underlying
landscape visual character and composition through the
introduction of new elements. Composition of the view will
alter however the sensitivity of the underlying landscape
character to change low, and it provides opportunities for
mitigation, management and absorptions of the visual effect.
View character may be partially changed through the
introduction of features.

Moderate change in view: change will be distinguishable
from the surroundings while composition, and underlying
landscape visual character will be retained. The sensitivity
of the existing landscape to change is low.

Very slight change in view: change barely distinguishable

from the surroundings. Composition and character of view
substantially unaltered.
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The landscape assessment and ZTVI highlight the enclosed visual character of the landscape.
Ridgelines associated with Nain Ranges, Greenock Ranges and Light Ranges and northern extent of
the Barossa Ranges form a defined visual envelope to the west which extends north and combines
with the topography of the Tothill Ranges to limit the visibility around the wind farm. To the east, the
ridge associated with Mount Rufus produces a degree of visual enclosure, and to the south, local
landforms and extensive belt of vegetation associated with the northern edge of the Barossa Valley
provide extensive visual screening. Within this visually contained existing landscape character, the
layout of the Twin Creek Wind Farm forms a single cluster of 51 wind turbines.

The landscape and visual impact assessment, with reference to ZTVI mapping, demonstrates that the
degree of visibility will be experienced within a contained viewshed. The layout of the proposed wind
turbines will result in a single cluster of large infrastructure elements that form a concentrated visual
effect in the rural landscape. Travelling through the landscape, the underlying topography of the
surrounding ranges modifies views towards the proposed wind farm. The visibility of the proposed
development changes due to the screening effects provided by the adjacent hills and ridgelines or
areas of existing vegetation.

The visual assessment undertaken from the seven selected viewpoints demonstrates that a variety of
visual impacts will be experienced within the local (0-3km), sub-regional (3-10km) and regional
(>10km) landscapes that surround the proposed wind farm site. To the north and south and from
distance of greater than five kilometres the visual effect associated with the proposed development will
result in wind turbines being seen behind local ridgelines and landforms. In these locations, the
potential visual effect will result from visible sections of the hub and blades above the local topography
and vegetation.

The potential visual effect reduces over distance with the visual assessment recording the visual effect
as slight at a distance more than ten kilometres, particularly to the northeast. This reflects the different
landscape characters around the proposed development site and the significant landscape absorption

and screening of the ridgelines and vegetation created by the local topography of the areas.

To the south, the distance between the proposed wind farm and the Barossa Valley provides
significant management of the visual effect limiting the potential impact that the proposed wind farm
may have on the Barossa Valley Character Preservation Zone and the associated areas of higher
landscape amenity and cultural value.

Viewed from the east and west the proposed wind turbines will be seen situated on the elevated
topography of the Central Tablelands. The scale of the proposed development in relation to the
vertical scale of the underlined landscape is prominent due to number of visible wind turbines and the
prominence of the tower, nacelle and blades in the landscape. Within five kilometres of the proposed
wind farm, the screening provided by local ridgelines and vegetation belts is limited, and the majority
of the wind farm is experienced as a visually prominent element in the rural landscape producing a
degree of visual change in the order of 43% to 48% which is described as substantial. This
substantial visual effect alters the underlying visual character and composition of the landscape
through the introduction of new elements. Views will be altered but the sensitivity of the underlying
landscape character to change is considered low.
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Visual Effect Interpolation

Legend
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Figure 37: Summary of viewpoint visual effect
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From location and viewpoints further away from the proposed development the topography and
landscape character of the locality produce numerous visual screens that fragment or remove the
visual effects of the proposed wind turbines. The landscape screening; increased visual absorption,
and greater distance between the viewpoint and the wind turbines reduce the visual effect resulting in
a degree of visual change that ranges from 23% to 33% and is described as moderate.

The resulting visual change will be distinguishable from the surroundings while the composition and
underlying visual character of the landscape will remain dominant.

Beyond ten kilometres, the degree of visual change reduces significantly, and the topography and
vegetation of the locality provide increased levels of screening. From these locations, the degree of
change is reduced to a range of 12% to 17%, particularly to the north east and south west and is
described as slight.

Although the Visual Effect Interpolation map shows moderate and substantial visual effect to the
edges of the townships of Nuriootpa and Kapunda the local topography and vegetation around the
towns provide significant screening. Within the surrounding towns of Nuriootpa, Kapunda, Eudunda
and Truro there are restricted views towards the proposed development. This is due to a number of
factors including; the location of the towns in valleys or on hillsides facing away from the subject land;
the local topography and stands of vegetation which screen the proposed development resulting in
limited or no visual effect.

Design Review and Visual Management

A key consideration of the provisions of the Rural Zone is the management of the visual effect that will
result from the development of the Twin Creek Wind Farm. The management of the visual effect was
considered at a number of different stages during the development of the application and based on an
extensive review process, environmental constraints and consideration of the relevant provisions of
the Development Plan.

The original proposal comprised of 60 wind turbines of which 9 were removed as a result of ongoing
site investigations. In addition, several micro-siting changes were made as part of design
development due to stakeholder consultations and investigations relating to flora and fauna.
Consequently, the assessment of the wind farm resulted in several wind turbines located to the south
being removed or relocation.

From a visual management perspective, these modifications increased the separation distance
between the wind farm and the Barossa Valley, reducing the potential for visual effect on an area of
recognised landscape amenity thereby managing, in part, the visual effect of the proposed
development.



05

511

5.12

Visual Impact Assessment

Substations and Transmission line Visual Effect Assessment

In addition to the wind turbine visual effect an assessment was undertaken to understand the
anticipated visual effect of the proposed substations and transmission line alignment. This included
supplementary illustrative imagery of viewpoints 6 and 7 as well as the production of an additional
viewpoint 9 that shows the proposed transmission substation. The production of these additional
illustrative imagery made a number of assumptions in regards to the final design of the infrastructure
elements including:

* The proposed transmission poles constructed from steel or spun concrete monopoles up to 35
metres high and spaced approximately 275 — 375 metres apart (exact locations of poles to be
confirmed)

* The transmission substation is based on elevations provided, and

* The finished floor level (FFL) of the substation is based on a midpoint of the surrounding
topography (this may be more or less based on final design development).

Furthermore the photomontages for viewpoint 6, 7 and 9 are modelled using 10m contour terrain data.
This limitation in data may result in some local landforms or topographical changes less than 10m
which could further enhance localised screening. Variances in topographic scale of >10 metres could
proportionally provide up to 45% landscape absorption which is considerable for the scale of the
proposed substation and transmission.

It is for these reasons that the infrastructure elements of the development and there potential visual
effect are assessed in this section and are not incorporated into sections 5.1 to 5.9.

For clarity and legibility of the report all reference images, maps and photomontages have been
extracted to Appendix A, C and D and reproduced at A3 to enable them to be studied while reviewing
the associated text for each viewpoint.

Site Substation, Control Buildings and Operational Maintenance Compound

The proposed wind farm will require one on site substation including switching yards, associated
electrical infrastructure, control buildings, battery storage, staff facilities and car park.

The sub-station/switching yard will be locatedon the south eastern edge of the site in the vicinity of
wind turbine 9. The sub-station has been located to provide a short distance to the grid connection
thus reducing the extent of landscape impacted by ancillary infrastructure components. This will
however increase the proportional visual effects surrounding viewpoint 6 as the transmission line will
extend the visual cluster of infrastructural form to the south to south west. The site compound and
substation will be partially visible from viewpoint 6. The scale of the on-site substation will be
considerably less conspicuous than the turbines as it is proposed to be positioned in a lower lying area
adjacent to turbine 9 at an approximate distance of 2.7km from viewpoint 6, with local landforms
screening the majority of the development.

The substation/switching yard compound will comprise of the following;
* One permanent 132kV grid connection
*  One control building
* Operations and maintenance building and compound with associated car parking
* Concrete batching plant within compound (during construction)
* Battery energy storage

* Construction compound and material lay down area (during construction)



05

5.13

Visual Impact Assessment

The substation will be located 2.5 kilometres west of Tablelands Road and will be accessed from
Mosey Road. From Tablelands Road and other local track, the substation will create a visual contrast
to the rural character of the landscape reinforcing the perceived land use changes that will occur with
the introduction of the proposed wind farm.

The vertical scale of the substation gantry (approximately 20m) is likely to produce an increased
degree of visibility within the locality of the substation. The change in elevation between viewpoint 6
and the substation location is 60m which in terms of scale of the proposed gantry (20m) will limit the
degree of visual effect. In addition the gantry and towers are proposed to be lattice partially reducing
the visual mass and form of the structure.

While the visual effect of the substation in relation to the overall effect of the wind farm is limited, from
local viewpoints around Tablelands Road, the degree of visual change within the rural landscape will
slightly increase, and the substation will be a noticeable development form.

To mitigate the potential visual effect of the substation and operational maintenance compound, it is
proposed that landscape treatments are provided to the perimeter of the substation compound. The
landscape treatment would be a combination of local provenance screening tree groups and shrubs
suitable for the conditions in which the infrastructure associated with the wind development is located.
Any screening will need to be undertaken in line with electrical code best practice. Planting should be
considered in copse form rather than linear to provide correlation to the natural vegetation patterns in
the area of larger stands of copse plantings surrounded by grazed paddocks. Additional tree plantings
within the south west of the infrastructure corridor closer to the surrounding edges should be
considered to create a layered depth of planting so that the vegetation is not seen as a dominant
visual element that juxtaposes the underlying land forms. In essence the planting should create a veil
that enables filtered views through the landscape rather than defining the field of view.

Tree species could include Allocasuarina verticillata, Pittosporum angustifolium, Melaleuca lanceolata,
and Santalum acuminatum or other to be determined. These trees will provide elevated canopies of 6
to 10m which would be proportionate to the ancillary infrastructure depending on the distance of view
and proximity of planting. The shrub species could include Acacia paradoxa, Acacia euthycarpa and
Cassiniauncata or other to be determined. Planted in a double row at 0.5 to 1m centres of the shrubs
would create a 2 to 3m screen to the boundary of the substation, providing screening to the local area.

From more distant views of the lattice tower, gantry will become recessive, limiting the visual presence
and effect of the substation infrastructure. While the lattice construction of the gantry will not remove
the visual effect completely, this visually permeable form of construction will mitigate to a certain
degree the potential visual impact of the infrastructure associated with the substation.

Transmission Line and Substation Connection to Existing 275kv

As part of the infrastructure provision of the Twin Creek Wind Farm, an overhead transmission line will
be required to link the site substation with the existing ElectraNet transmission corridor. The proposed
132kV transmission line is aligned to traverse the south west tablelands towards the Murray Plains
landscape character zone. The alignment is to the south of the Mt Rufus character area and north east
of the Barrossa zone. Visual effects are mitigated from key culturally sensitive areas and townships of
Nurioopta and Truro.

The landscape assessment undertaken in section 5 indicates that the existing landscape character is
formed by a number of distinct landscape and topographic areas. These differing character landscape
areas will produce various visual contexts in which the transmission line is proposed to be located.

The infrastructure corridor will travel south east of the site for approximately 15.5kilometres. The
proposed transmission line is anticipated to be supported by spun concrete poles up to 35 metres high
and spaced approximately 250 — 300 metres, this will produce a fragmented visual effect across the
existing rural landscape.



05

Visual Impact Assessment

It is only from locations adjacent to the proposed transmission line and over relatively short distances
(less than 300 to 400m) that the visual effect increases. While the poles produce individual visual
effects, the uniformity and repetitive pattern of the entire development ensures that the transmission
line is seen within the context of the wider agricultural landscape. As a result, the proposed
transmission will be seen as ‘another piece’ of infrastructure, no more significant than the existing
stobie poles, and transmission infrastructure within the landscape.

The substation connecting the transmission line to the existing 275kv line is proposed to be located
adjacent the Sturt Highway approximatelyl15km south east of the proposed wind farm development
and approximately 6 km east of Truro. This piece of infrastructure will comprise of a benched level
pad, lattice tower gantries and electrical wiring all contained within a site compound surrounded by
palisade fencing. Further detailed design will be required to appreciate how this compound will be
positioned on the landscape as to the potential cut and fill to create a benched level pad for
construction, drainage and maintenance access within the site. The following figure (38) illustrates the
substation locations and transmission line alignment.



05 Visual Impact Assessment

Figure 38: Substations and Transmission Line
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Probable Visual Effect Discussion for Viewpoints 6, 7 and 9

The following discussion provides reference to the likely visual effects created by the substations and
transmission line relating to the assessed viewpoints that are likely to experience visual change. In
addition viewpoint 9 has been recorded to illustrate the potential visual effect surrounding this
particular locality of the proposed development.

Viewpoint 6: Tablelands Road, south of Mount Rufus

Partial views of onsite substation and the transmission line east of the turbine cluster are likely to be
experienced from this viewpoint. The location of the substation relative to the local topography
provides a degree of screening with only a portion of this piece of infrastructure likely to be visible from
this viewpoint. The transmission line due to its monopole design, relative scale and positioning within
the landscape and topography creates a fragmented visual effect within the landscape. The visual
impact will only slightly increase due to the substation and transmission line presence.

Ia ————— - ——

Figure 39: Viewpoint 6; Tablelands Road, south of Mount Rufus
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Figure 40: Viewpoint 6 Photomontage
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Figure 41: Digital Overlay showing all Infrastructure and Turbines: Viewpoint 6

via_g_16twf 59



05

Visual Impact Assessment

Viewpoint 7: Sturt Highway, east of Truro

Viewpoint 7 will experience an increased visual effect. The 132kV transmission line will create an
infrastructure corridor connecting the wind farm to the existing ElectraNet transmission line. The
transmission line will be seen within the Sturt Highway corridor on the southern side of the road within
proximity to the viewpoint. The proposed transmission line is anticipated to be supported by spun
concrete monopoles up to 35m high which will produce a fragmented visual effect across the existing
rural landscape. The scale of the poles will be relatively large in the foreground however they will be
dispersed some distance apart which limits the degree of visual mass and effect of turbines and
transmission in the same field of view. A local ridge to the north west of the view will screen a
proportion of the transmission line as it crosses the road corridor.

There is an increased visual effect experienced of the transmission line from this location due to the
close adjacency of this viewpoint to the proposed transmission corridor. It is only from locations
adjacent to the proposed transmission line and over relatively short distances (less than 300 to 400m)
that the visual effect increases. In other locations along this road corridor and within the locality the
visual effect is decreased due to distance and the presence of the existing transmission corridor which
is of a similar scale and appearance.

Figure 44: Digital Overlay showing all Infrastructure and Turbines: Viewpoint 7
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Viewpoint 9: Sturt Highway, east of Transmission Substation

Viewpoint 9 is located east of the transmission substation along the Sturt Highway. Due to its close
proximity to viewpoint 7 the viewpoint landscape character can be described in similar terms (refer to
section 5.8). From viewpoint 9 the proposed wind farm will not be visible due to the local ridgelines,
limiting the connectivity of the development form and extension of visual impact.

The intersection of the 132kV transmission line to the 275kV ElectraNet corridor is located south of the
Sturt Highway, to which transmission substation terminal is proposed. When viewed from close
proximity the transmission substation will be a dominant visual element in the locality. There will be an
increase in the concentration of infrastructure elements experienced within the landscape due to its
connection to two transmission lines.

The visual effect of the substation is increased due to its close proximity to the Sturt Highway.
However due to the road alignment which curves both before and after this location, local ridges and
stands of vegetation along the road corridor the substation will only be visible when travelling along a
limited section of the Highway.

Further to the south approximately 900m of the proposed substation terminal is a small existing quarry
providing a scale of development to the locality. This is also combined with the existing 275kv
transmission line which traverses across the field of view in a north south orientation.

To mitigate the potential visual effect of the substation along the road corridor it is proposed that
landscape treatments are provided to the perimeter of the substation in line with the considerations
described in section 5.11. Any screening will need to be undertaken in line with electrical code best
practice to avoid potential disruption of supply.

Additional landscape treatments along the road corridor, such as an increase of roadside trees would
further fragment and partially screen the substation. Further refining the benching level of the
development during the detailed design phase could allow the development to sit lower in the
landscape and increase the effectiveness of landscape screening treatments.

Figure 45: Viewpoint 9; Sturt Highway, east of Truro

Figure 46: Viewpoint 9 Photomontage
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Figure 47: Digital Overlay showing all Infrastructure and Turbines: Viewpoint 9

Figure 488: Digital illustration showing landscape screening after 10 years: Viewpoint 9

Access tracks

As part of the proposed development, a series compacted gravel tracks will be required to access the
turbine locations off public access roads. The tracks developed across private land areas will typically
be 10 m during the construction period and reduced 5 m after implementation. Public road access
tracks will be limited to 5-6 m width.

Wherever possible the proposal will utilise existing access track and road connections. In addition, the
form, materiality and colour of the new tracks will be in keeping with other tracks and roads in the
area. While the proposed tracks will appear as new development, post construction they will not
appear out of character within the wider rural landscape. The track surface will be crushed rock
sourced either on site or from a local supplier. Overtime, the track material is likely to weather and will
be subject the revegetation to the track edges which will further reduce the associated visual effect.

Finally, the visibility of the tracks needs to be assessed relative to the other development forms
associated with the wind farm proposal. The proportional effect of the tracks will always be a
secondary or partial visual element when considered against the degree of visual change produced by
wind turbines. In this regard, the visual effect of the track is described as negligible and will
progressively diminish over time.

Underground cable routes

The undergrounding of cable as part of the proposal limits visual impact. Trenching will be typically
0.45 m wide by 1 m deep. All trenches will be backfilled to meet existing surface levels limiting
associated visual impacts and should be considered in context with the access tracks and overall
visual effect of the entire development. Cable trenches will predominantly be located immediately
adjacent to access tracks thereby avoiding additional site and visual impacts associated with separate
trenching.

The absence of significant vegetation areas of vegetation within the anticipated cable routes means
that the potential vegetation clearance will be limited, and the resulting visual effect will be negligible.
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Review of Development Plan (Desired Character Statements)

Introduction

The following section details the various development plan provisions, zones and policy areas that
have been considered in relation to the potential visual effect of the Twin Creek Wind Farm and
associated infrastructure. The proposed development is situated across three council areas:

* Light Regional Council Development Plan (Consolidated 8 December 2016)
* Goyder Council Development Plan (Consolidated 24 November 2016)
e Mid Murray Council Development Plan (Consolidated 14 June 2017).

The proposed wind farm development has been considered and assessed as a whole so although the
transmission line and transmission substation is the only piece of infrastructure located within the Mid
Murray Council area it has still been assessed as part of the whole wind farm development.

As the following discussion will make reference to all three relevant development plans the following
abbreviations will be used to remain concise:

*  Mid Murray Council Development Plan - MMDP
* Goyder Council Development Plan — GDP
* Light Regional Council Development Plan — LDP

The intent of the review is to provide clarity as to the relevance and consistency with particular
provisions in relation to the development of wind farms and associated infrastructure, visual impacts,
and the effects on the landscape character and amenity.

Having reviewed the Development Plan consideration has been given to the following provisions as
they deal directly with wind farms, the specific form of development associated with wind turbines and
the associated infrastructure;

* Primary Production and Rural Zone Desired Character Statement, Objectives and Principles of
Development Control (PDCs);

* Council Wide Renewable Energy Facilities: Wind Farms and Ancillary Development, Objectives
and PDCs.

These desired character statements, objectives and principles of development control specifically refer
to wind farms and ancillary development and whether they are an appropriate form of development
within the Primary Production and Rural Zones.

The Council Wide objectives and provisions for Renewable Energy (Wind Farms and Ancillary
Development) specifically discuss the visual impact of wind farms and ancillary development.

These provisions envisage this form of development and anticipate the implementation of wind farms
within the council areas and identify that wind farms are part of the desired character of the Zones.

At the same time, due to the nature and scale of the wind farm, it is acknowledged that there is likely
to be a degree of conflict within the Development Plan between provisions which envisage wind farms
and other provisions which discuss development, buildings and structures in a broader manner.

It is acknowledged that under the Development Act 1993 a wind farm or wind turbine can be defined
as development, building or structure. However, the Development Plan provisions which relate to
development, buildings, and structures may or may not apply to the proposed development. To
understand whether a provision is applicable to the proposed form of development the following
considerations have been applied:

* The context in which the provision applies, or the intent behind the provision, including what
form of development the provision refers to and in what situation it would apply.
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* Whether the provision is relevant to a wind farm development, and whether said provision
appears to have been written with wind farms in mind.

* Whether the provision is a realistic expectation in relation to a wind farm development (e.g.
where provisions make reference to walls or windows consideration has not be given to the
associated provision.

The visual assessment report contained in Section 5 concludes that the visual effect of the proposed
wind farm on the existing rural landscape character will create a range of visual effects from slight to
substantial (on a scale of slight, moderate, substantial, severe and extreme). The visual effect
associated with the wind farm is described as being distinguishable from the surroundings while the
composition and underlying landscape visual character was retained, and the sensitivity of the existing
landscape character to change was low. That is to say; the modified rural landscape can
accommodate the wind farm and the potential degree of visual change without significantly altering the
agricultural character of the landscape.

Primary Production Zone (GDP and LDP) and Rural Zone (MMDP)

The desired character statements for the Primary Protection and Rural Zones recognise the rural and
productive landscape character including large farming properties, horticulture and agriculture. It also
aims to preserve the resources of the zone including mineral and fresh water supplies.

All three desired character statements place a value on the protection of scenic qualities of rural
landscape within these zones (Primary Production Zone Objective 4 LDP and Objective 3 GDP; Rural
Zone PDC 4 MMDP). The desired characters statements of these zones also acknowledges that wind
farms are envisaged in the zones and that their presence will result in visual impacts on the
landscape, particularly in relation to valuable scenic areas.

Stating that:

These facilities will need to be located in areas where they can take advantage of the natural resource
upon which they rely and, as a consequence, components (particularly turbines) may need to be:

* Located in visually prominent locations such as ridgelines;
* Visible from scenic routes and valuable scenic and environmental areas; and
* Located closer to roads than envisaged by generic setback policy.

This, coupled with the large scale of these facilities (in terms of both height and spread of
components), renders it difficult to mitigate the visual impacts of wind farms to the degree expected of
other types of development. Subject to implementation of management techniques set out by
general/council wide policy regarding renewable energy facilities, these visual impacts are to be
accepted in pursuit of benefits derived from increased generation of renewable energy.

Further the objectives for each zone aim to:

Accommodation of wind farms and ancillary development (Primary Production Zone Objective 5 LDP,
Objective 4 GDP)

Accommodation of wind farms and ancillary development outside of the Barossa Valley Character
Preservation District as defined by Character Preservation legislation (Rural Zone Objective 2 MMDP)

The proposed development does not fall within the Barossa Valley and McLaren Vale — Revised —
Protection Districts Development Plan Amendment (2013).

The principles of development control within all three zones also state that:
Development should not be undertaken unless it is consistent with the desired character and
acceptable forms of development for the zone and the relevant policy area (Rural Zone PDC 1 MMDP)

Development should not be undertaken unless it is consistent with the desired character for the zone
(Primary Production PDC 9 LDP, PDC 10 GDP)
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In summary, wind farms and their associated infrastructure are an anticipated form of development in
the Primary Production Zone (GDP and LDP) and Rural Zone (MMDP), as is the potential for visual
impact that is associated with them acknowledged as a consequence of this form of development.

Renewable Energy Facilities: Wind Farms and Ancillary Development

In preparing discussions relating to the potential for visual impact associated with the relevant zones,
consideration has also been given to the provisions which relate specifically to the visual impact of
wind farms and their associated development. In particular, Renewable Engergy PDC 2 (LDP and
GDP) and Council wide PDC 396 (MMDP) which seek to manage visual impact of wind farms and
ancillary development (such as substations, maintenance sheds, access roads and wind monitoring
masts) by applying the following measures:

The visual impacts of wind farms and ancillary development (such as substations, maintenance sheds,
access roads and wind monitoring masts) should be managed through:

(@) wind turbine generators being:

0] setback at least 1000 metres from non-associated (non stakeholder) dwellings and
tourist accommodation;

(i)  setback at least 2000 metres from defined and zoned township, settlement or
urban areas (including deferred urban areas);

(i) regularly spaced;

(iv)  uniform in colour, size and shape and blade rotation direction;

(v)  mounted on tubular towers (as opposed to lattice towers);

(b)  provision of vegetated buffers around substations, maintenance sheds and other ancillary
structures.

The separation from dwelling and townships, the spacing of individual turbines and the configuration of
the wind farm meets the principles set by PDCs. The layout of the turbines into a single cluster
manages the extent to which the entire wind farm is visible in the landscape with the topography and
vegetation in the locality providing screening and additional mitigation of the visual effect.

While the overall size of an individual wind turbine is large when compared with other infrastructure in
the area, the spacing and clustering of the turbines mean that the underlying rural character of the
landscape remains. That is to say when viewing the wind farm from the surrounding regional
landscape, the rural and pastoral qualities of the landscape are still seen and experienced in and
around the wind turbines.

Also, the wind turbine uses a tubular tower design, will be uniform in size and shape with consistent
blade rotation. The selection of a neutral off-white colour (RAL 7035) ensures that the potential for
colour contrasts between the wind turbines and any climatic, diurnal and seasonal variations is
minimised and the potential visual effect is managed.

The location of the individual turbines within the cluster have also managed to achieve a setback of at
least 2000 metre from the nearest non-associated (non stakeholder) dwelling, there is no tourist
accommodation within close proximity to the site.

Council Wide Provisions

A number of Council Wide Objectives and PDC relate to impacts on the existing landscape character,
the design and form of development and associated visual effects with Council Wide sections
discussing Natural Resources, Siting and Visibility, Landscaping, Fencing and Walls considering the
effects of development on the existing landscape. Of the objectives and PDCs contained within these
sections this assessment has given consideration to those that are relevant and realistic to wind farm
developments.
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In addition to the Primary Production and Rural Zone objectives on the preservation of scenic value a
number of council wide provision also discuss the protection of scenic value more broadly across the
council area including:

LDP - Natural Resources Objective 13, PDC 1, Siting and Visibility Objective 1, PDC 1
GDP - Natural Resources Objective 12, PDC 1; Siting and Visibility Objective 1, PDC 1
MMDP - Council Wide Objectives 54 and 58, PDC 164

In relation to maintaining the rural character of the landscape, the proposed wind farm will produce a
single defined development footprint in the rural landscape. In this regard, the physical impact of the
wind farm on the rural landscape is limited, and the productive qualities and characteristics of the
landscape will remain.

The separation of the wind turbines and turbines clusters ensure that the visual effect of the proposed
wind farm is fragmented and views of the rural landscape between wind turbines are maintained. The
agricultural landscape is retained while the visual character is changed to a moderate degree.

The Sturt Highway is identified as a scenic route (MAP MiMul (overlay 2) MMDP). The localised
visual effect of the substation is increased due to its location adjacent to the Sturt Highway. However
the visual effect to the whole of the scenic route could be described as limited. This is due to the road
alignment; which curves both before and after this location, local ridges and stands of vegetation along
the road corridor the substation will only be visible when travelling along a limited section of the
Highway.

A number of Council Wide provisions discuss the modification of the natural landform both in relation
to access tracks as well as development ground works. These provisions seek the minimisation of
impacts or the protection and conservation of natural landscape assets contributing to the retention of
scenic value.

LDP - Natural Resources Objective 10; Siting and Visibility PDC 8; Sloping Land Objective 1, PDCs 1
and 2

GDP - Natural Resources Objective 9; Siting and Visibility PDC 7; Sloping Land Objective 1, PDCs 1
and 2

MMDP — Rural Zone Policy Area 14 PDC 4; Council Wide Objective 54, PDCs 171, 194, 380, 381

The wind farm will require a degree of modification to natural landforms, typically requiring a series of
10m wide gravel tracks to provide access to each wind turbine locations during construction and an
area approximately 90m x 45m for the footings and crane hardstand area. The location and grading of
these access tracks are determined by the functional requirements of the development.

The resulting disturbance is considered minimal and needs to be considered against the context of the
wider agricultural landscape. The form, materiality and colour of the tracks and hardstand areas are in
keeping with other tracks, lay down areas and roads in the area. Over time, these tracks, through
limited use by the wind farm operator, will become overgrown by herbaceous species, particularly to
the edges, reducing the visual effect.

In addition, the visibility of the tracks is part of an envisaged form of development. The proportional
visual effect of the tracks will be minimal and secondary when considered against the degree of visual
change produced by wind turbines.

The modification of the landform for both substations could be refined during the detailed design
phase and may allow the development to sit lower in the landscape, retain the natural character of the
landforms and increase the effectiveness of landscape screening treatments.

The development plan discuss requirement for screening developments using landscaping to provide
visual screening when viewed from adjoining properties and public roads.
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LDP - Siting and Visibility PDC 9
GDP - Siting and Visibility PDC 8
MMDP — Rural Zone Policy Area 14 PDC 3; Council Wide PDC 171

While landscape screening is not realistic to achieve in regards to the turbines due to scale and
operational requirements there is potential to screen or partially screen some of the associated
infrastructure. With regards to other requirements such as access and electricity supply landscaping
could contribute to the reduction of visual effect for some pieces of associated infrastructure as
discussed in section 5.11 to 5.14 of this report.

Again, there is are tensions between the Primary Production and Rural Zone desired future character
and the general requirements of the Council Wide PDCs, particularly relating to Siting and Design,
Conservation and Water Resources. The turbine layout for Twin Creek wind farm is a compact cluster
which minimises both the duration that the wind farm is viewed along road ways but also reduces the
proportion of the view which is changed. The siting for Twin Creek within a defined visual envelope as
discussed within section 5.9 of this report aids in minimising the visual impact on the existing
landscape character, natural areas, areas of scenic value and tourist routes, accepting that wind farms
are an anticipated form of development in the Zone and that wind turbines will be visually prominent in
the landscape.
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State Wide Landscape Scenic Quality Values

Review of State Wide Landscape Scenic Quality Values

To present a wider understanding of the landscape value associated with the existing landscape and
impact of the proposed development, a review has been undertaken of a research study conducted by
Dr Andrew Lothian in relation to landscape character, landscape value and the potential visual change
created by wind farms.

State Wide Landscape Scenic Quality Values

Referring to Lothian (2000)2, the biophysical landscape character of the Southern Flinders Ranges,
Mid North Plains and surrounding region has been classified as agricultural plains, low ranges/ hills
and main ranges, Figure 49.

The assessment process conducted by Lothian (2000) measured public scenic beauty perception
values of South Australian Landscapes. Scenes were rated out of 10.

The mean ratings for scenes within the Southern Agricultural Province were;

* Main High Ranges 6
e Agricultural Hills and low ranges 5
* Plain (Coastal) 4

In addition, scenes were assessed with regards to land use and physical characteristics such as
vegetation type and coverage, topographic variance, the presence of water. Crops and pastures
occupy the majority of the southern agricultural province. The mean of these scenes was 4.36. To be
more specific, scenes of crops and pastures with ridgelines had a mean of 4.53 whereas flat terrain
recorded a mean 3.97 and coastal areas had a median range of 6-6.99.

The agricultural landscape of the Northern Mount Lofty Ranges received a moderate ranking in terms
of the scenic quality. Figure 50 illustrates the landscape quality variance of South Australia and the
proposed location of the Twin Creek Wind Farm and represents landscape quality values of 5 to 6.

A subsequent study was conducted by Lothian (2008)9, the objective of which was to measure the
scenic perceptions and visual effects of wind farms in the landscape. Using the South Australian
landscape quality assessment as a baseline reference, the potential sensitivity of wind farms in
particular geographic localities was interpolated in the study.

The findings of the 2008 study reported that scenes with a scenic quality of less than 5.1 would be
improved by the presence of a wind farm. The trend correlation between existing landscape quality
and visual sensitivity to wind farm developments is derived by an existing landscape quality rating of
5.1 at which point a lower valued landscape will not be devalued by the presence of a wind farm. In
fact, the development has the potential to add qualities such as scale, form and/or a dynamic visual
element within a modified and often denuded landscape.

In the case of the Project, the existing landscape quality is extremely diverse with areas of scenic
values and well areas that are impacted significantly by industrial infrastructure. Consequently, the
visual effect of the proposed wind farm may potentially be improved by the presence of a wind farm,
while other locations may be impacted. As such, the findings of Lothian are provided for information
purposes only.

8Lo[h/'an. A. (2000) Landscape Quality Assessment of South Australia. Department of Geographical & Environmental Studies. University of Adelaide. PhD

9Lomfan, A.(2008). Visual Impact Assessment of Wind Farms in South Australia. Geographical Research, 46/2, 196 - 207
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Figure 49: Landscape Character Regions of South Australia (Lothian, 2000 with red dot indicating wind
farm location)
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Figure 50: Landscape Quality of South Australia (Lothian, 2000 with red dot indicating wind farm
location)
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Cumulative Visual Effect

Description of Cumulative Visual Effect

Cumulative visual effects can be defined as the additional changes caused by a proposed
development in conjunction with other similar developments'® in the landscape or site locality or as the
combined effect of a set of developments, taken together. The following assessment has considered
the cumulative effects of other existing and potential development in the regional locality of the Twin
Creek Wind Farm.

To understand the degree of cumulative visual effect the following descriptions have been provided to
depict the different types of cumulative visual effects

e  Combined Visibility:
When a proposed wind farm is located within a visible distance to existing developments, the
observer from a particular viewpoint may be able to see more than the one form of development.

e  Succession:
When the observer has to turn to see the various developments from the same viewpoint. The
developments cannot be seen at the same time; they are in a different arc of view. However, the
cumulative visual impact will have a degree of perceptive value.

e  Sequential Effects:
When the observer has to move or travel through the landscape to view the various
developments within the same field of view. Sequential effects should be assessed for travel
along regularly used routes (major roads). Different degrees of sequential effect will be evident

e  Frequent Effects:
Frequent sequential effects occur when the developments appear within the same field of view
regularly with short time periods in between. The speed of travel and distance between large
scale infrastructure developments will be determinants of the significance of the effect.

Discussion of Cumulative Visual Effect

Throughout the wider regional landscape context of the Northern Mount Lofty Ranges and Mid North,
wind farms exist or are proposed as clustered developments increasing and decreasing in visual
prominence as a result of each wind farm’s layout and location rather than as a combined cumulative
visual effect. The absence of visual presence of existing or proposed wind farms in the regional
locality around the Twin Creek Wind Farm means that any cumulative visual effect would be described
as sequential. At the time of the assessment the consultant team are aware of the closest
development being the Waterloo Wind Farm.

The distance between the Twin Creek Wind Farm and the expanded Waterloo Wind Farm is 28
kilometres at its nearest point. At this distance, the visual effect is negligible, and the ability to view
both wind farms in the same view is limited if possible at all particularly due to the underlying
topography and vegetation of the locality. Furthermore, the Zone of Theoretical Visual Influence
(ZTVI) illustrates the enclosed nature of the Twin Creek locality which limits the perceived sequential
visual experience of the Twin Creek Wind Farm and other wind farms in the area.

The potential sequential cumulative visual effect is negligible and will not impact on the underlying
character of the landscape or elevate the visual effect of the Twin Creek proposal.

4 http://www.snh.org.uk/pdfs/strategy/cumulativeeffectsonwindfarms.pdf [Accessed 01 September 2015]
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Viewer Sensitivity

The preceding assessment considers the visual effect of the wind farm from various locations having
regard to the existing landscape quality and the degree of visual change on the existing environment.
It does not measure the extent to which a viewer’s response or sensitivity to landscape changes and
how this influences the perception of visual effect.

The Wind Farms Planning Bulletin Planning SA (2002) identifies potential viewers and the possible
sensitivity that may be experienced by the public, ranging from the eco-tourist, who may experience a
devaluing of the landscape, to members of the local community, who might stand to benefit from the
development. However, the Planning Bulletin also concedes that "Given the potential impact on the
visual amenity of an area, a diverse range of public response can be expected".

Fundamental to the viewer’s sensitivity is the degree to which visual change is perceived or
experienced and whether this is seen as a positive or negative visual effect. Therefore, it is likely that
local residents, who are most familiar with the landscape, will experience a greater degree of change
than occasional visitors to the area. However, whether the change is perceived as positive or
negative will depend on the viewer’s opinions. It is evident that many people like the look of turbines
considering them sculptural and majestic or positive signs of climate change action, while some view
them as an industrial blight.

By contrast, the majority of tourists may perceive no change and see the wind farm as part of the
existing visual environment.

The truth may be that within all user groups, be they locals, tourists, walkers or weekenders, a
spectrum of opinions can be expected based on differing views on the receiving landscape, the visual
appeal of turbines and renewable energy itself. The final level of viewer sensitivity becomes the
personal preference of the viewer as to whether the visual change is positive or negative, as an
assessment of social or demographic groups can only be subjective, it does not form part of this
discussion.
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Conclusion

The landscape assessment and ZTVI illustrate that the Twin Creek Wind Farm will be developed in a
modified rural landscape with defined visual character. The topography of the Nain Ranges,
Greenock Ranges, Light Ranges, Barossa Ranges and Mount Rufus create a visual envelope to the
west and north of the proposed development farm. To the south, local landforms and existing belt of
vegetation associated with Barossa Valley limit the visibility of the proposed wind farm.

Throughout the regional locality around the proposed wind farm, the existing land use is agricultural
with small woodland pockets of vegetation. Within this visually contained rural landscape, the
proposed layout of the Twin Creek Wind Farm forms a compact cluster of 51 wind turbines.

The potential visual effect is most notable from the east and west with the proposed wind turbines
situated on the ridges of the Central Tablelands. The scale of the proposed development in relation to
the vertical scale of the underlined topography is prominent to visibility if individual wind turbines.

From local and sub-regional locations within five kilometres of the proposed wind farm, the screening
provided by local ridgelines and vegetation belts is limited, and the majority of the wind farm is visible.
The resulting visual effect produces a degree of visual change in the order of 43% to 48% which is
described as substantial with the visual character of the locality being altered. However, the sensitivity
of the underlying landscape to change is low due to the agricultural character.

Further away from the proposed development local ridgelines and tree belts create visual screens that
fragment or remove the visual effects of the proposed wind turbines. The combination of topography
and vegetation increases the screening reducing the degree of visual change that ranges from 23% to
33% and is describe as moderate.

At distances of over ten kilometres, the degree of visual changes reduces significantly, and the degree
of change is reduced to a range of 12% to 17%, particularly to the north east and south west and is
describe as slight.

The associated infrastructure; substations and transmission line, will provide localised impacts to their
immediate site localities. These visual effects will be limited to shorter distances (contained
viewsheds) to the east and south east or Truro. There will be no visual effect from the township of
Truro. Transient experiences will be withessed along local roads within the south east of the regional
site with a small section of the Sturt Highway being impacted by the substation terminal connection to
the existing 275kv line. Depending on the viewpoint, local landforms will provide visual screening.
Furthermore the reduced vertical scale of the gantries and transmission pylons in contrast to the
turbines, meaning the associated infrastructure will only slightly contribute to the overall level of visual
change in the regional landscape.
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Conclusion

The visual assessment and visual effect interpolation mapping illustrated the relationship between
distance and visual effect and the significance of local of ridgelines in reducing the visibility of the
proposed wind farm in the wider locality. The visual effect is represented as bands of visual change
radiating from the proposed wind farm. The consistency of the existing landscape character means
that distance and visual absorption are the dominant variables in mitigating the visual effect.

Although, the visual effect is likely to be moderate to substantial within the local to subregional area,
the containment of the effect can be attributed to the visual character of the landscape coupled with
uniformity of the agricultural character, meaning that the proposed Twin Creek Wind Farm can be
accommodated without significantly altering the underlying landscape character

Warwick Keates
BA (Hons), Grad Dip LA, CMLI, AAILA, Registered Landscape Architect

Dr Brett Grimm
PhD, BLarch, BDest, AILA Registered Landscape Architect

74



	1.0 Scope of Assessment
	1.1 Introduction
	1.2 Project Description
	1.3 Site Locality
	02 Introduction

	2.1 Visual Assessment Approach
	2.2 Guidance and Best Practice
	2.3 Methodology
	03 Landscape Character Assessment

	3.1 The Site Locality
	3.2 Land Use and Land Cover
	3.3 Landform and Geomorphology
	3.4 Landscape Character Units
	3.4.1 Northern Barossa Valley
	3.4.2 Western Pastoral Lands and Ridgelines
	3.4.3 Central Tablelands
	3.4.4 Mount Rufus Ridgeline
	3.4.5 Western Murray River Plains
	04 Zone of Theoretical Visual Influence

	4.1 Zone of Theoretical Visual Influence (ZTVI)
	05 Visual Impact Assessment

	5.1 Visual Assessment Scope
	5.2 Visual Impact Assessment
	5.2 Viewpoint 1: Kapunda-Truro Road, Ebenezer
	5.3 Viewpoint 2: Kaunda-Truro Road, Koonunga
	5.4 Viewpoint 3: Intersection of Bagot Well Road and Kapunda-Eudunda Road, Bagot Well
	5.5 Viewpoint 4: Tablelands Road, south of Eudunda
	5.6 Viewpoint 5: Von Reiben Road, east of Eudunda
	5.7 Viewpoint 6: Tablelands Road, south of Mount Rufus
	5.8 Viewpoint 7:Sturt Highway, east of Truro
	5.9 Summary of Visual Impacts
	5.10 Design Review and Visual Management
	5.11 Substations and Transmission line Visual Effect Assessment
	5.12 Site Substation, Control Buildings and Operational Maintenance Compound
	5.13 Transmission Line and Substation Connection to Existing 275kv
	5.14 Probable Visual Effect Discussion for Viewpoints 6, 7 and 9
	5.15 Access tracks
	5.16 Underground cable routes
	06 Review of Development Plan (Desired Character Statements)

	6.1 Introduction
	6.2 Primary Production Zone (GDP and LDP) and Rural Zone (MMDP)
	6.3 Renewable Energy Facilities: Wind Farms and Ancillary Development
	6.4 Council Wide Provisions
	06 State Wide Landscape Scenic Quality Values

	6.1 Review of State Wide Landscape Scenic Quality Values
	6.2 State Wide Landscape Scenic Quality Values
	07 Cumulative Visual Effect

	7.1 Description of Cumulative Visual Effect
	7.2  Discussion of Cumulative Visual Effect
	08 Viewer Sensitivity
	09 Conclusion


