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Executive Summary

ES1 Introduction

ACEN Australia Pty Ltd (ACEN) proposes to develop the Birriwa Solar and Battery project, a large scale solar
photovoltaic (PV) electricity generation facility along with battery storage and associated infrastructure (the
project). The solar component of the project will have an indicative capacity of around 600 megawatts (MW) and
will include a centralised battery energy storage system (BESS) of up to 600 MW for a 2 hour duration

(1,200 MWh). The BESS will enable energy from solar to be stored and then released during times of demand as
well as providing grid stability services and back-up capacity to ensure security of supply.

The project is in the localities of Birriwa and Merotherie, approximately 15 kilometres (km) south-west of the
township of Dunedoo, New South Wales (NSW) (refer to Figure 1.1). It is within the Central-West Orana (CWO)
Renewable Energy Zone (REZ) and is within the Mid-Western Regional and Warrumbungle Shire local government
areas (LGA).

The project is State significant development (SSD) pursuant to Schedule 1, Section 20 (electricity generating
works) of State Environmental Planning Policy (Planning Systems) 2021. Project approval is sought under

Division 4.7 of the NSW Environmental Planning and Assessment Act 1979 (EP&A Act). The development
application and environmental impact statement (EIS) (application number SSD-29508870) were submitted to the
NSW Department of Planning and Environment (DPE) and publicly exhibited from 14 October 2022 to 10
November 2022.

Following the public exhibition of the EIS, 92 submissions were received from the public, councils, and special
interest groups. In addition, 14 government agencies provided advice on the project. A submissions report (EMM
2023a) has been prepared to respond to matters raised in these submissions and agency advice, as well as an
amendment report (EMM 2023b). This landscape and visual impact assessment addendum (ALVIA) is an
addendum to the Birriwa solar and battery project EIS LVIA. This ALVIA is appended to the amendment report
(Appendix F.2 of the amendment report) and should be read in conjunction with the amendment report.

ES2 Proposed amendments

In response to matters raised in submissions and outcomes of ongoing engagement with the local community,
government agencies, project landholders, and other stakeholders, ACEN has made amendments to the project,
as follows:

1. The addition of a temporary accommodation facility, on an adjacent property south-east of the original
project study area presented in the EIS (refer to Figure 1.3), to provide temporary accommodation for up
to 500 construction staff during the construction phase of the project.

2. A refinement to the development footprint associated with the solar component of the project, to include
the south-eastern corner (approximately 5 ha). This area was conservatively mapped as derived native
grassland (DNG) of plant community type (PCT) 80 (and therefore a threatened ecological community) and
previously excluded from the EIS and Biodiversity Development Assessment Report (BDAR). Subsequently,
this area has been surveyed by EMM ecologists since submission of the EIS and BDAR, and is confirmed as
low condition DNG of PCT 479 (rather than DNG of PCT 80), and therefore does not need to be avoided on
the basis of ecological constraints.

The temporary accommodation facility will be suitable to accommodate up to 500 people (construction
workforce). The accommodation facility will have the potential to expand, enabling capacity for up to 1,000
people subject to future approvals, to accommodate a workforce from future ACEN developments within the
CWO REZ, if deemed required and subject to future accommodation needs.
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This landscape and visual impact assessment addendum has been prepared to describe potential visual impacts
associated with the revised project amendments (the proposed accommodation facility).

ES3 Existing conditions

The landscape typical of the region is predominantly cleared, open grazing land with scattered groupings of
remnant native trees. Existing trees are generally found along water courses, roadsides and along the perimeter
of paddocks and property boundaries. Woody vegetation is also common on outcrops such as Barneys Reef.

The accommodation facility development footprint is clear of woody vegetation, having been highly modified by
historic and recent farming practices.

ES4 Assessment of impacts

The objective of this addendum landscape visual impact assessment (ALVIA) is to determine how the proposed
amendment will impact on the existing visual amenity and landscape character. Any potential negative impacts
are investigated to determine how they can be mitigated and reduced to an acceptable level.

The amendments have been considered in two parts:

. The refinement to the development footprint associated with the solar component of the project to
include the south-eastern corner (approximately 5 ha) has been identified for additional solar panels. This
area was assessed within the original LVIA (EMM 2022) and will therefore have no additional visual impact.

. The remainder of this ALVIA considers only the additional visual impact of the accommodation facility.

Visual assessments have been conducted from four representative viewpoints surrounding the accommodation
facility development footprint to demonstrate the potential visual impacts of the project. The representative
viewpoints were selected based on the following criteria:

. proximity to the accommodation facility development footprint

. the location of residences dwellings and other local features/key locations (i.e. the Central West Cycle Trail)
. the positioning of regional and local roads and potential impacts on passing motorists and cyclists

. local topography

. presence of vegetation with potential to provide screening.

This ALVIA identified that the visual impact rating is low for all viewpoints and no mitigation is required.

Based on variable elevation and undulation in the landscape and the presence of vegetation, combined with the
height of the proposed accommodation structures, the impact assessment predicts:

. no visibility of accommodation facility infrastructure from viewpoints 1 and 4
. a low visual impact from viewpoints 2 and 3

. no viewpoint locations have a moderate impact rating

. no viewpoint locations have a high impact rating.
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In addition to the viewpoint assessments, each dwelling within 4 km of the development footprint is listed with
the potential visual impacts (Table 4.2). The residential viewshed analyses included as Attachment A
demonstrates that one dwelling within 4 km of the project will have any view of the accommodation facility (R35
in Figure A.4), and that the impact will be low due to intervening vegetation and distance of views (over 3 km).
One dwelling (R37) may see a small portion of the accommodation facility access track. The assessment for
dwellings predicts:

o no visibility from R5, R12, R13, R34, R36, R38, R39, R39a and A4

. a low visual impact from R35 and R37
. no dwellings with a moderate impact rating
. no dwellings with a high impact rating.

ES5 Evaluation of the project

Due to the accommodation facility development footprint’s location there are few locations from which both (the
solar and BESS infrastructure, and the accommodation facility) will be visible, and there are no dwellings from
which both will be visible. For this reason, there will be no increase in visual impact for any location that will be
impacted by the project as a result of the amendment.

Further, the accommodation facility is temporary during construction of the project and will have no visual impact
once decommissioned. Notwithstanding, if the accommodation facility were to be used for other uses post-
construction of the project (subject to future approvals), given that it will not create a cumulative impact with the
solar and BESS infrastructure of the project, no additional visual impact would occur.

Based on the analysis contained in this report:
. the visual impact of the proposed amendments has been largely mitigated by careful site selection

. the visual impact of the proposed amendment will not require substantial mitigation measures (other than
careful site selection)

. no changes are required to the analysis or recommendations of the LVIA prepared for the EIS (included as
Appendix G).

ES5.1  Night lighting

The only lighting proposed is for security and maintenance purposes. The night lighting would be inwardly focused
and shielded so it does not result in light spill impacts to nearby dwellings or the dark sky requirements.

The project will not impact on the Siding Spring Observatory provided the project lighting follows the Dark Sky
Guidelines and AS 4282 Control of obtrusive effects of outdoor lighting.

ES6 Cumulative impacts — amended Birriwa solar and battery project

Because of the low potential for visibility, the proposed accommodation facility is expected to cause no more than
a negligible increase in the visual impact of the Birriwa solar and battery project.
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ES7 Cumulative impacts — external projects

Cumulative visual impacts have also been considered, which can arise from the presence of similar projects and
can have a significant visual impact on the landscape when viewed together. There are several state significant
development projects approved or proposed in the local area, as identified through DPEs Major Projects
Planning Portal at the time of writing the amendment report. A radius of approximately 25 km from the project
was used to identify future projects for consideration of potential cumulative impacts. Of the SSD projects:

. the majority are located in the LGAs of Mid-Western Regional and Warrumbungle Shire

. two are approved (Stubbo Solar and Battery project construction has commenced and Dunedoo Solar Farm
construction is yet to commence)

. six are in various stages of the SSD planning and assessment process
. one is approved and operational (Beryl Solar Farm).

Anticipated cumulative impacts to the closest identified projects are summarised below:

. Barneys Reef Wind Farm:

- All but two residences within 4 km of the accommodation facility development footprint will have
no view of the of accommodation facility development footprint. For these dwellings there will be
no cumulative impact.

- For the two dwellings (R35 and R37) that may have some view of the accommodation facility
development footprint the visual impact of the accommodation facility has been assessed as low.
For this reason, and given the small relative scale of the accommodation facility, the potential
cumulative impact is minimal.

- For viewpoint 1 to 4, and for travellers along the Central West Cycle Trail (Merotherie Road and
Birriwa Bus Route South) the visual impact of the accommodation facility has been assessed as low.
For this reason, and given the small relative scale of the accommodation facility, the potential
cumulative impact is minimal.

. Narragamba Solar project:

- Very low chance of any cumulative impact due to low visibility of the accommodation facility from
Merotherie Rd.

. Valley of the Winds:

- The Valley of the Winds project is not expected to be visible from the accommodation facility
location.

. Stubbo Solar project:

- Located approximately 11 km south of the accommodation facility development footprint, this
project is not expected to be visible from the accommodation facility infrastructure.
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Abbreviations

Item Definition

ABS Australian Bureau of Statistics

AC Alternating current

ACEN ACEN Australia Pty Ltd

ACHA Aboriginal cultural heritage assessment

AHIMS Aboriginal Heritage Information Management System
BESS Battery energy storage system

CEEC Critically endangered ecological community

CWO Central-West Orana

DC Direct current

DPE Department of Planning and Environment

DPI Department of Primary Industries

EEC Endangered ecological community

EIS Environmental Impact Statement

EMM EMM Consulting Pty Limited

EnergyCo Energy Corporation of NSW

EP&A Act NSW Environmental Planning and Assessment Act 1979
EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999
ha Hectares

km Kilometres

kv Kilovolt

LEP Local Environmental Plan

LGA Local government area

MNES Matters of national environmental significance

MW Megawatts

NO CWO REZ Network Operator

NSW New South Wales

PCT Plant community type

PV Photovoltaic

REZ Renewable Energy Zone

SEARs Secretary’s Environmental Assessment Requirements
SIA Social impact assessment
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Item Definition

SSD State significant development

T-Link Transmission link - NSW Energy Corporation’s planned new 500/330 kV transmission line, substation(s)
and related infrastructure within the CWO REZ.

TEC Threatened ecological communities
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1 Introduction

EMM Consulting Pty Ltd (EMM) has prepared this Landscape Visual Impact Assessment Addendum (ALVIA) for the
Birriwa Solar and Battery project (the project) on behalf of ACEN Australia Pty Ltd (ACEN). This ALVIA re-assesses
impacts and benefits identified in the Landscape and Visual Impact Assessment (LVIA): Birriwa Solar and Battery
project (EMM 2022) to address changes to visual impacts under the amended project description (the
amendment). The context for this ALVIA is outlined below.

1.1 Background and previous steps

ACEN Australia Pty Ltd (ACEN) proposes to develop the Birriwa Solar and Battery project, a large scale solar
photovoltaic (PV) electricity generation facility along with battery storage and associated infrastructure (the
project). The solar component of the project will have an indicative capacity of around 600 megawatts (MW) and
will include a centralised battery energy storage system (BESS) of up to 600 MW for a 2 hour duration

(1,200 MWh). The BESS will enable energy from solar to be stored and then released during times of demand as
well as providing grid stability services and back-up capacity to ensure security of supply.

The project is in the localities of Birriwa and Merotherie, approximately 15 kilometres (km) south-west of the
township of Dunedoo, New South Wales (NSW) (refer to Figure 1.1). It is within the Central-West Orana (CWO)
Renewable Energy Zone (REZ) and is within the Mid-Western Regional and Warrumbungle Shire local government
areas (LGA).

The project is State significant development (SSD) pursuant to Schedule 1, Section 20 (electricity generating
works) of State Environmental Planning Policy (Planning Systems) 2021. Project approval is sought under

Division 4.7 of the NSW Environmental Planning and Assessment Act 1979 (EP&A Act). The development
application and environmental impact statement (EIS) (application number SSD-29508870) were submitted to the
NSW Department of Planning and Environment (DPE) and publicly exhibited from 14 October 2022 to 10
November 2022.

Following the public exhibition of the EIS, 92 submissions were received from the public, councils, and special
interest groups. In addition, 14 government agencies provided advice on the project. A submissions report (EMM
2023a) has been prepared to respond to matters raised in these submissions and agency advice, as well as an
amendment report. This ALVIA is appended to the amendment report (Appendix F.2 of the amendment report)
and should be read in conjunction with the amendment report (EMM 2023b).

1.2 Original project summary

The key components of the solar and battery project as described in the EIS (EMM 2022), for which ACEN seeks
development consent, include:

. Installation of approximately 1 million solar PV panels and associated mounting infrastructure.
. A BESS with a capacity of up to 600 MW and a storage duration of up to 2 hours (1,200 MWHh).
. An on-site substation with a connection voltage of up to 500 kilovolt (kV).

. Electrical collection and conversion systems, including inverter and transformer units, switchyard, control
room and staff car park.

. Underground and aboveground cables.

. An operational infrastructure area, including demountable and permanent offices, amenities and
equipment sheds.
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o Internal access roads.

. A temporary construction compound (during construction and decommissioning phases).

. An access route upgrade from Castlereagh Highway to the project site via Barneys Reef Road and Birriwa
Bus Route South.

The project layout as presented in the EIS is shown in Figure 1.2.

The solar and battery project will connect to the proposed Merotherie Energy Hub via the connection point
(option B), as shown on Figure 1.3. The exact location of the interface point between the solar and battery project
and the Merotherie Energy Hub is currently being defined in consultation with EnergyCo.

The project development footprint will be accessed via the Castlereagh Highway, Barneys Reef Road and Birriwa
Bus Route. From the project site access point, private internal roads will be used to traverse the project
development footprint.

Construction of the project is expected to commence in late 2025, subject to planning approval, labour and
equipment availability. The anticipated period of construction for the project is approximately 28 months.

The operational lifespan of the solar component of the project will be in the order of 30 years, unless the solar
project is re-powered at the end of the PV modules’ technical life. The decision to re-power the solar project will
depend on the economics of solar PV technology and energy market conditions at that time. Should the PV
modules be replaced during operations, the lifespan of the project may extend to up to 50 years. The BESS’
operating life is likely to be 20 years, with the potential for replacing components to extend its life if the market
conditions and the cost of the batteries warrant this.
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1.3 Proposed amendments

1.3.1 Overview

In response to matters raised in submissions and outcomes of ongoing engagement with the local community,
government agencies, project landholders, and other stakeholders, ACEN has made amendments to the project,
as follows:

1. The addition of a temporary accommodation facility, on an adjacent property south-east of the original
project study area presented in the EIS (refer to Figure 1.3), to provide temporary accommodation for up
to 500 construction staff during the construction phase of the project.

2. A refinement to the development footprint associated with the solar component of the project, to include
the south-eastern corner (approximately 5 ha). This area was conservatively mapped as derived native
grassland (DNG) of plant community type (PCT) 80 (and therefore a threatened ecological community) and
previously excluded from the EIS and Biodiversity Development Assessment Report (BDAR). Subsequently,
this area has been surveyed by EMM ecologists since submission of the EIS and BDAR, and is confirmed as
low condition DNG of PCT 479 (rather than DNG of PCT 80), and therefore does not need to be avoided on
the basis of ecological constraints.

The temporary accommodation facility will be suitable to accommodate up to 500 people (construction
workforce). The accommodation facility will have the potential to expand, enabling capacity for up to 1,000
people subject to future approvals, to accommodate a workforce from future ACEN developments within the
CWO REZ, if deemed required and subject to future accommodation needs.
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1.3.2  Accommodation facility components

The proposed accommodation facility infrastructure area will comprise prefabricated demountable units, that will
be delivered to site. Photograph 1.1 provides examples of a typical accommodation facility for a construction
workforce. The final design and layout of the accommodation facility will be confirmed during detailed design;
however, all components will sit within the development footprint identified for the accommodation facility as
shown in Figure 1.4. The amendment report (EMM 2023b) and associated assessments are based on
consideration of reasonable worse case impacts to allow flexibility in design and construction methodology.

Photograph 1.1 Examples of typical construction workforce temporary accommodation facilities

It is proposed that the construction workforce will be accommodated in industry standard four-bed units that
feature four self-contained bedrooms with ensuite bathroom facilities. Up to 125 four-bed units will be installed,
to accommodate 500 people. A small number of two-person executive style modules may also be installed. Other
facilities, such as kitchen, dining room, licensed social area, gymnasium, recreation area, medical centre and
laundry, will be provided through communal infrastructure. An example of workforce accommodation units
(external view) is provided in Figure 1.5. An example of the typical layout of a four-bed unit is provided in

Figure 1.6.
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The demountable units may be constructed in stages of up to the 500-person capacity as construction of the

project progresses. Communal infrastructure that can accommodate up to 500 people, readily upgradable to

1,000 people if required for future projects and subject to future approvals, will be installed alongside 125
four-bed units.

Communal facilities will include:

kitchen and dining hall

recreational facilities such as a gymnasium
BBQ facilities

licensed social area

laundry and linen store facilities

medical centre.

Figure 1.7 and Figure 1.8 provide examples of a 500-person capacity accommodation facility layout. The exact
layout to be adopted will be confirmed as part of future detailed design and will be based on the specific
requirements of the site.
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1.3.3  Accommodation facility access

No change will occur to the project’s primary vehicle access route as described and assessed in the EIS (EMM
2022b), which will be via the Castlereagh Highway, Barneys Reef Road and Birriwa Bus Route South. The primary
vehicle access point on Barneys Reef Road will provide access to the development footprint of the project.

The accommodation facility will be accessed from the primary vehicle access route of the project through to a
new internal access track between the solar and battery project and the accommodation facility (Figure 1.4).

An internal emergency access track will be constructed south of the accommodation facility infrastructure area,
suitable for emergency vehicles (Figure 1.4). This will enable an alternative emergency access to the public road
network, directed towards the south-eastern corner of the property. This emergency access track is not intended
for general access.

1.4 Terminology

The following key terms are used throughout this amendment report:

* The project: The project comprises of the solar and battery project assessed in the Birriwa Solar and Battery
Project Environmental Impact Statement (EIS), and the accommodation facility assessed in this amendment
report, as shown in Figure 1.3.

* The solar and battery project: The project assessed in the Birriwa Solar and Battery Project EIS.

* The project area: The solar and BESS study area (1,330 ha) and the accommodation facility study area
(205 ha), in which the DA will apply. The total project area considered for the project is approximately
1,535 ha.

*  Accommodation facility study area: The area of assessment (approximately 205 ha) for baseline surveys and
studies conducted for the amendment report. The study area comprises the maximum area considered for
the Birriwa accommodation facility (refer to Figure 1.3), as part of the site selection process for the
accommodation facility infrastructure and access. Note, this area is not the development footprint and hence
is not the maximum extent of ground disturbing work (impact footprint).

e Solar and BESS study area: The area of assessment (approximately 1,330 ha) for baseline surveys and studies
conducted for the EIS. This study area comprises the maximum area considered in the EIS, based on the
extent of land where ACEN holds landholder agreements and the area of potential impact for road upgrades.

*  Project development footprint: The maximum extent of ground disturbing work (impact footprint) associated
with the amended project, comprising approximately 1,197 ha of land, associated with construction and
operation of the project including the solar, BESS, road upgrades, re-inclusion of south-eastern corner, and
accommodation facility components (refer to Figure 1.3), including:

- Accommodation facility development footprint (approximately 33 ha): Comprises all operational
components of the accommodation facility (approximately 23 ha, which includes the accommodation
infrastructure area), the access track from the solar and BESS study area to the accommodation facility
(approximately 6 ha), and an emergency access track which provides a secondary access from the
accommodation facility infrastructure area to the south-east (approximately 4 ha).
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The solar and BESS development footprint and road upgrade corridor (approximately 1,164 ha): This
is the impact footprint of the original project as assessed in the EIS (approximately 1,159 ha) and the
re-inclusion of the grassland area south-east of the solar and BESS study area (approximately 5 ha). It
comprises the area to be developed within land where ACEN holds landholder agreements, including all
operational components of the project, areas of direct impact for construction of the public road

crossings, and the area of direct impact for public road upgrade works along the access route (i.e. part
of Barneys Reef Road and its intersection with the Castlereagh Highway and Birriwa Bus Route South,
connecting the access point to the project with the Castlereagh Highway). A refinement to the
development footprint is included in the amended project, associated with the solar component of the
project, to include the south-eastern corner (approximately 5 ha) of the solar and BESS study area into
the development footprint. This area was conservatively mapped as derived native grassland and
previously excluded from the solar and BESS development footprint.

* Associated residence: A dwelling whose owners have entered into a land agreement with ACEN for the
project. Residences identified with an ‘A’ are associated residences.

* Non-associated residence: A dwelling whose owners do not have an agreement with ACEN for the project.
Residences identified with an ‘R’ are non-associated.

* Viewpoints: Are representative public and private viewpoints of the study area, which are selected for
assessment of the project’s level of exposure to them. They provide a representative sample of the likely
visual landscape changes on the different users of the surrounding areas and their visual exposure to various
project elements. Viewpoints can be representative of views from residential dwellings, public roadways or
other local features (e.g. villages, other public recreation areas or scenic vistas of value to the community).

* Viewshed: Is a theoretical assessment of visible elements from a particular viewpoint. It is created using GIS
data (digital elevation model and digital surface model) to simulate the project’s visibility from the selected
viewpoints.

1.5 The applicant

The applicant details are outlined in Table 1.1.

Table 1.1 Applicant details

Name ACEN Australia Pty Ltd (ACEN)

Postal address  Suite 2, Level 2, 15 Castray Esplanade, Battery Point, Tasmania 7004

Contact Cédric Bergé
ABN 27 616 856 672
1.6 Purpose and scope of this report

This landscape and visual impact assessment addendum (ALVIA) is an addendum to the Birriwa solar and battery
project EIS LVIA. This ALVIA is appended to the amendment report (Appendix F.2 of the amendment report) and
should be read in conjunction with the amendment report. This ALVIA provides a comprehensive assessment of
the amended project’s potential impacts on the character of the landscape and the impacts on the local visual
amenity.
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1.7 Assessment approach and requirements

This ALVIA has been prepared in accordance with the relevant Secretary’s environmental assessment
requirements (SEARs), guidelines and policies, and in consultation with the relevant government agencies.

The ALVIA was prepared with reference to the methods outlined in:

. Guidelines for Landscape and Visual Impact Assessment Third Edition (2013) (the GLVIA), prepared by the
Landscape Institute and Institute of Environmental Management and Assessment

. Guideline for landscape character and visual impact assessment (2020) Centre for Urban Design Transport
for NSW

. Wind Energy: Visual Assessment Bulletin AB 01 For State significant wind energy development (2016) (VA
Bulletin) NSW Department of Planning and Environment.

DPE published the Large-Scale Solar Guideline (Solar Guideline) in 2022, after the Birriwa Solar and Battery project
scoping report was submitted and SEARs issued. Therefore, the Solar Guideline was not applied to the Birriwa
Solar and Battery project, and therefore the Solar Guideline is not applicable to this ALVIA. Notwithstanding, this
ALVIA assesses visual impacts from the accommodation facility only, and therefore does not fall under the Solar
Guideline requirements.
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2 Assessment methodology

2.1 Overview

The assessment method used in this report is adapted from the GLVIA and VA Bulletin, which involve information
review, consultation, field observations and photography, computer-based data processing and analysis, and
application of subjective professional judgement.

2.2 Stages in the assessment methodology
2.2.1  Stage 1 - visual baseline study

This stage involves recording and analysing the existing landscape features, characteristics, the way in which the
landscape is experienced, and the value or importance placed on the landscape and visual resource of the
accommodation facility development footprint.

The landscape character is determined by the number, size, type and contrast of elements present. Typically, the
key elements are topography, vegetation, water features and built elements. Other important factors are the
consistency of these elements and whether they have developed progressively over time and become well
integrated into a harmonious landscape. In addition, consideration must be given to the prevalence of change,
including whether the landscape is experiencing large-scale development.

The impact of a project on the landscape character is based on the combination of the sensitivity of the existing
landscape and the magnitude of the proposal on the landscape. According to the Guideline for landscape
character and visual impact assessment (2020), sensitivity refers to the quality of an area, and how sensitive the
existing character is to change. The context is a primary factor in the visual sensitivity of the view. Generally, sites
within higher contrasting landscapes have greater ability to absorb change, whereas sites within a uniform or
highly ordered landscape have higher sensitivity and less potential for absorption.

Magnitude refers to the physical scale of the project in the landscape. This takes into account the size of the
project, distance from any viewing areas and the contrast it has to the surrounding landscape. Table 2.1 has been
developed to provide a rating for the impact of a project on landscape character.

Table 2.1 Landscape character impact

Sensitivity Magnitude

High Moderate Low Negligible

High High Negligible

Moderate Low Negligible
Low Low Low Negligible
Negligible Negligible Negligible Negligible Negligible

2.2.2  Stage 2 —visual catchment definition

The studies for visual catchment area establish the area in which the project may be visible, who will see the
project infrastructure, and the nature of the views at those points. A Zone of Visual Influence (ZVI) is generated
using geographic information system (GIS) analysis and is used to simulate the project’s visibility from the
surrounding landscape.
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The ZVl is a tool to help determine the extent of visibility, and the locations that may be impacted. It is used as a
guide for fieldwork, viewpoint selection and early detection of potential visual impacts.

2.2.3  Stage 3 —viewpoint selection

Viewpoints provide a representation of the likely changes a project will have on the landscape from a specific
location. The effect a project has on the landscape can be illustrated photographically and evaluated consistently
across the project.

Viewpoints are selected to provide representative samples of the likely changes and the exposure to project
elements. The viewpoints presented as part of this assessment are considered representative of potential visual
impacts from a number of the locations identified as areas of concern by the local community and include local
roads and private viewpoints from residential properties.

This ALVIA has identified four potential viewpoints. These are made up of dwellings and roadways near the
proposed accommodation facility development footprint.

2.2.4  Stage 4 —viewpoint assessment
i Visual magnitude

The magnitude of change on the visual landscape is one factor in determining the significance of visual impacts of
the project (refer to Table 2.2 and Table 2.3). In accordance with the GLVIA, this visual assessment considered the
following criteria in determining the magnitude of change on a receptor:

. Whether the impact is temporary or permanent — impacts that are for a limited duration are considered
less significant than those that occur for an extended period or are permanent.

. Distance of the viewer from the altered elements in the landscape — close proximity to an altered
landscape will increase the significance for private dwellings. In the case of motorists, mid ground changes
can be greater than foreground elements as they can result in longer viewing times.

. Length of viewing time — views from a dwelling are constant, whereas some views from roadways as
experienced by motorists may be brief depending upon speed and viewing direction.

. Extent of view affected — impacts that are visible over a greater portion of a view are more significant than
those where only a part of the view is impacted. Intervening topography and vegetation will also affect the
magnitude of change.

. Scale of change — the loss or addition of features in the view and changes in the proportion of the view
affected by the project.

Table 2.2 Magnitude of change — viewing experience
Duration of view Distance from site (km)
0-0.5 0.5-1.0 1.0-2.5 2.5-4.0 >4.0
Long (>20 minutes) Low
Moderate (2—20 minutes) Low
Short (<2 minutes) Low
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Table 2.3 Magnitude of change — scale

Scale of change Extent of view affected
High Moderate Low
Low Low Low

The two sensitivity ratings from Table 2.2 and Table 2.3 are combined to form the visual sensitivity rating as
indicated in Table 2.4. This magnitude of change rating is applied to the visual impact rating shown in Table 2.8.

Table 2.4 Magnitude of change
Scale of change Viewing experience
High Moderate Low
High High
Moderate
Low

i Visual sensitivity

Visual sensitivity is a measure of the landscape’s ability to visually absorb development without a significant
change in the character. It is a function of the view type and context. In this assessment, the major factor
influencing visual sensitivity is the level of contrast between the project-related infrastructure and the rural
landscape setting in which it will be set.

The physical characteristics of the landscape, including existing development features, are integral components in
determining the visual sensitivity. For example, a low visual sensitivity would enable a modification or addition to
be made to the landscape which would only cause minimal contrast and result in a high level of integration with
the surrounding landscape. Similarly, a high visual sensitivity would mean the same modification or addition to
the surrounding landscape would cause high contrast to the surrounding landscape.

The VA Bulletin identifies the type of view as viewer sensitivity and the view context as scenic quality. Viewer
sensitivity relates to the location of the viewer and the relative importance placed on the landscape viewed from
that viewpoint by the community or visitors. These viewpoints include public use areas, public travel ways, and
private homes.

Visual sensitivity has been assessed based on the viewer sensitivity level classification given in the VA Bulletin,
presented in Table 2.5.
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Table 2.5

Viewer
sensitivity

Viewer sensitivity level classification

Description

High

Moderate

Low

Source:

Residential areas and rural villages (defined as land zoned R1, R2, R3, R4, R5 and RUS in the Standard Instrument

Local Environmental Plan [Standard Instrument LEP]).

Recreation, cultural or scenic sites and viewpoints of National or State significance such as National Parks, National

reserves, and World Heritage areas.

Any buildings, historic rural homesteads/dwellings on the State or local Government Heritage List.

Rural dwelling(s).
Tourist and visitor accommodation (definition in Standard Instrument LEP).

Recreation, cultural or scenic sites and viewpoints of regional significance.

Interstate and state passenger rail lines with daily daylight services.

State highways, freeways and classified main roads, classified tourist roads.
Land management roads with occasional recreation traffic.

Walking tracks of moderate local significance or infrequent recreation usage.
Other low use and low concern viewpoints and travel routes.

Navigable waterways.

Other low use and low concern viewpoints and travel routes.

Table 5 from VA Bulletin (DPE 2016).

Scenic quality refers to the relative scenic or aesthetic value placed on the landscape by the community. This is
based on the presence of key landscape features known to be associated with community perceptions of high,
moderate or low scenic quality. The scenic quality classifications used in this assessment are identified in

Table 2.6.

Table 2.6 Scenic quality classification

Scenic quality Landforms Vegetation Waterbodies

High Isolated peaks, steep rocky ridges, Strongly defined patterns with combinations of ~ Visually prominent
cones or escarpments with distinctive eucalypt forest, naturally appearing openings, lakes, reservoirs,
form and/or colour contrast that streamside vegetation and/or scattered exotics.  rivers, streams and
become focal points. Distinctive stands of vegetation that may create ~ SWamps.
Larger areas of distinctive rock outcrops unusual forms, colours or textures in
or boulders. comparison to surrounding vegetation.
Well defined, steep sided valley gorges.

Moderate Steep, hilly and undulating ranges that ~ Predominantly open forest or woodland Intermittent
are not visually dominant. combined with some natural openings in streams, lakes,
Broad shallow valleys. patterns that offer some visual relief. rivers, swamps and
Moderately deep gorges or moderately ~ Vegetative stands that exhibit a range of size, reservoirs.
steep valley walls. form, colour, texture and spacing.
Minor rock outcrops.

Low Large expanses of flat or gently Extensively cleared and cropped areas with very  Natural waterbody
undulating terrain. limited variation in colour and texture. absent.
Indistinct, dissected or unbroken
landforms that provide little illusion of
spatial definition or landmarks.

Source: Table 3 from VA Bulletin (DPE 2016).
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The two visual sensitivity ratings above are combined to form the visual sensitivity rating as indicated in Table 2.7.
This combined rating is applied to the visual impact rating shown in Table 2.8.

Table 2.7 Visual sensitivity rating
Viewer sensitivity Scenic quality
High Moderate Low
High High
Moderate
Low

iii Evaluation of significance

The significance of a change in the landscape is a function of the magnitude of that change when considered
against the view type/context and the sensitivity of a receptor. Typically, a noticeable change in the landscape in a
rural or natural landscape, combined with a high visual sensitivity, would be considered highly significant,
whereas a change in an already heavily modified landscape would be considered of low or moderate significance.

Visual impact refers to the change in the appearance of the landscape because of development. This report
addresses a number of factors that contribute to the visual impacts and has presented them in a measurable way.

Table 2.8 combines the visual sensitivity rating with the magnitude of change rating to determine the visual
impact rating. This rating is applied to each viewpoint to measure the impacts of a development from that specific
location.

Table 2.8 Evaluation of significance — visual impact rating
Visual sensitivity Magnitude of change
High Moderate Low
Moderate
Low Low Low

The primary assessment tools for determining the significance of impact of the project are the site inspections
and photographs of the views from the selected viewpoints. This enables an assessment of potential visual
impact, taking into consideration the nature of the landscape, topography, the distance between the viewpoint
and the proposed infrastructure, as well as the type of view experienced.

2.2.5 Stage 5 — mitigation

The final step in the assessment process is to determine additional measures that could be incorporated into the
design of the project to reduce, or where possible, eliminate the visual impact of the project.

Mitigation measures can be in several forms including:

. design of project infrastructure to reduce the contrast with the surrounding environment by:

- moving project elements to less visible locations
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- removing some project elements

- re-sizing the project elements
- use finishes and products that minimise or eliminate surface glare

- select finishes and colours that are appropriate to the location and context to blend the
development into surroundings. Neutral colours that blend in with the surrounding landscape will be
used where possible, such as khaki, green, beige, or similar

. use of visual buffers and screening by planting vegetation
. designing infrastructure to screen operations and lighting.

Mitigation measures that have been incorporated into the design of the project are discussed in Chapter 5 of this
report.
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3 Visual baseline study

3.1 Constraints analysis

Two locations were initially considered within the same lot do develop the accommodation facility; a
northern and southern location. Using wireframe modelling and photomontages, it was apparent that the
southern location had the potential to be visible from Merotherie Road and a nearby dwelling (R37).

This visual constraint analysis aided in the selection of the current location, as the northern option provided
screening from dwellings and the nearby roadways.

3.2 Land use

The accommodation facility study area is located in a rural setting. Key land uses in the local and broader region

include agriculture, consisting primarily of sheep and cattle grazing and dry land cropping, with areas of mining,

viticulture and production forestry within the broader region (in the vicinity of Gulgong and Mudgee). There are
11 dwellings scattered within 4 km of the accommodation facility development footprint (refer Table 4.2). There
are no existing buildings within the accommodation facility development footprint.

The majority of the land surrounding the accommodation facility study area is zoned RU1 primary production
under the Mid-Western Regional LEP 2012.
321 Historic heritage

An historic heritage assessment (HHA) for the Birriwa solar and battery project was completed in 2022 (OzArk
2022 B). An addendum HHA (Ozark 2023) was completed addressing the accommodation facility study area in
2023. Regarding the accommodation facility development footprint these reports found:

. No listed historic heritage items within or near the project area (p. 45).
. No historic sites were recorded during the survey within the accommodation facility study area (p. 45).
. The visual amenity of local heritage sites will not be impacted by the proposed accommodation facility, and

no significant historic items will be impacted (p. 47).
3.2.2  Aboriginal heritage

A search of the Aboriginal Heritage Information Management System (AHIMS) register identified no previously
recorded sites within the study area. There are no sites in the study area currently or previously listed on the
Commonwealth Heritage List or the National Heritage List.

One Native Title Claim covers the study area, Warrabinga-Wiradjuri #7 (NC2018/002, NSD857/2017), which
covers an area from Dunedoo to Lithgow.

An Aboriginal heritage assessment (ACHA) for this project was completed in 2022 (OzArk 2022 A). An addendum
ACHA (Ozark 2023) was completed addressing the accommodation facility study area in 2023). The addendum
report completed desktop and field searches of the project site and found:

. One Aboriginal site located in the accommodation facility development footprint (36-2-0518 (Mangarlowe

IF-2)). This site is recommended for salvage (p. 49).

. No other aboriginal heritage sites were identified as potentially impacted by the proposed accommodation
facility.
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3.3 Residences

A number of non-associated and associated residences have been identified in the vicinity of the accommodation
facility study area. Associated residences whose owners have a landholder agreement with ACEN for the project
are identified with an ‘A’. Non-associated residences that are not associated with the project and do not hold
landholder agreements with ACEN and are identified with an ‘R’.

There are a total of 11 residences within 4 km of the accommodation facility development footprint. Nine non-
associated residences are located between 2 km and 4 km from the accommodation facility development
footprint (Figure 1.3). One associated residence (A4) is approximately 940 m from the accommodation
development footprint (closest point to the access track), and one non-associated residence (R37) is
approximately 1.8 km from the accommodation facility development footprint (closest point to the emergency
access track). The non-associated residence (R37) is approximately 2.5 km from the accommodation facility
infrastructure area and the associated residence (A4) is approximately 2.1 km from the accommodation facility
infrastructure area.

The locations of the receptors and representative viewpoints considered as part of this assessment are shown on
Figure 4.2.

3.4 Roads

No change will occur to the project’s primary vehicle access route as described and assessed in the (EMM 2022),
which will be via the Castlereagh Highway, Barneys Reef Road and Birriwa Bus Route. The primary vehicle access
point on Barneys Reef Road will provide access to the development footprint of the project.

The accommodation facility will be accessed from the primary vehicle access route of the project through to a
new internal access track between the solar and battery project and the accommodation facility (Figure 1.4).

An internal emergency access track will be constructed south of the accommodation facility, suitable for
emergency vehicles (Figure 1.4). This will enable an alternative emergency access to the public road network,
directed towards the south-eastern corner of the property. This emergency access track is not intended for
general access.

3.5 Towns

Townships in the region of the accommodation facility development footprint are characterised by scattered
small villages and small rural centres.

The closest township to the accommodation facility development footprint is Birriwa — a small village of less than
50 people (according to 2021 census data) located near the northern border of the Mid-Western LGA. Birriwa lies
just over 9 km to the west of the accommodation facility development footprint, and will have no view of the
accommodation facility infrastructure.

The nearest towns are Dunedoo (population approximately 700 in 2021 census), located 22 km north-west of the
accommodation facility development footprint, and Gulgong (population 2,600 in 2021 census), located 22 km
south of the accommodation facility development footprint.

3.6 Vegetation
Much of the accommodation facility study area has been extensively cleared of trees and has been highly

modified by historic farming practices.

The landscape typical of the region is predominantly cleared, open grazing land with scattered groupings of
remnant native trees. Existing vegetation is generally found along drainage lines, roadsides and along the
perimeter of paddocks and property boundaries.
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The remnant vegetation in or near the accommodation facility study area is derived from the following vegetation

communities:

. Yellow Box grassy woodland on lower slopes and valley flats within/around the study area
. Rough-Barked Apple — Red Gum — Yellow Box woodland along the lower northern slopes of Barneys Reef
. Queensland Bluegrass — Redleg Grass — Rats Tail Grass — Spear Grass — Panic Grass derived grassland along

the lower slopes of Barneys Reef.
3.7 Topography

The accommodation facility footprint lies on the south-east facing lower slopes of Barneys Reef, which runs east
to west within the project area. The elevation of the accommodation facility study area is at 450-500 m AHD
(Australian Height Datum). There is an un-named third order stream flowing north-easterly, located south of the
accommodation facility.

3.8 Landscape values

Mid-Western Regional Council has identified enhancing and protecting the region’s biodiversity and natural
heritage as a key planning priority in their Strategic Planning Statement (2020). This would indicate there is a high
value placed on the natural landscape. Elements like waterways that support vegetation and wildlife would have a
high community value. This would be true of wooded areas like Barneys Reef as well. No significant scenic vistas
have been identified as having potential to be impacted by the project.

3.9 Night lighting

The project sits within the Dark Sky Region surrounding the Siding Spring Observatory. Developments within this
area are required to apply good lighting design principles that eliminate light spill. These principles are illustrated
in the Dark Sky Planning Guideline (2016), and include:

. eliminating upward spill light

. directing light downwards, not upwards

. use of shielded fittings

. avoiding ‘over’ lighting

. switching lights off when not required

. use of energy efficient bulbs

. use of asymmetric beams, where floodlights are used

. ensuring lights are not directed towards reflective surfaces
. use of warm white colours.
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3.10 Other developments

The following developments have been identified in various stages of planning, which are in close proximity to the
accommodation facility:

. RES is seeking approval to develop the Barneys Reef Wind Farm along the southern slopes of Barneys Reef.
The project includes 63 wind turbines with supporting BESS and electrical infrastructure. The turbine
locations begin along the Castlereagh Highway at Gingers Lane and stretch to Merotherie and Bungaba in
the east. The closest proposed turbine location is 750 m south of the accommodation facility development
footprint. There are two turbines that would be located in this area, with a third located 2.2 km south-east
of the accommodation facility development footprint. Based on the visual impact assessment of the wind
farm, 10-19 turbines would be visible from the accommodation facility infrastructure area. The dwelling
R37 has been identified as a dwelling associated with the Barneys Reef Wind Farm.

. ACEN is seeking approval to develop the Valley of the Winds project, which is located north of the Golden
Highway. The closest turbine is 12 km north of the accommodation facility development footprint,
between Leadville and Uarbry. The project stretches northward to Coolah. This project is not expected to
be visible from the accommodation facility infrastructure area.

. Narragamba Solar project is in the EIS preparation stage of the approvals process. It is located
approximately 2 km south-east of the accommodation facility development footprint. There is a very low
chance of any cumulative impact anticipated due to low visibility of the accommodation facility
infrastructure area from Merotherie Road. The temporary nature of the proposed accommodation facility
means it would be decommissioned once it is no longer required.

3.11 Key landscape features

Key features in the landscape add to the character and uniqueness of a place. The features may include dramatic
natural features like a mountain peak, cliff or waterfall. A feature can also be much smaller in scale like a
distinctive tree or cluster of trees that stands out visually in the landscape.

The features identified below help define the project area and its surrounds and thus are key elements in the
landscape.

3.11.1 Barneys Reef

The reef is a distinct feature characterised by steep rocky slopes that define the valleys around it. The upper
slopes are covered with remnant vegetation that contrasts with the agricultural land along the valleys.

3.11.2 Agricultural valleys

The valleys are defined as alluvial plains along waterways. They have flat or gently undulating land that rises from
a river or creek. The land has been cleared to make way for agricultural uses, including cropping and grazing.
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4 Visual assessment

4.1 Zone of visual influence

A zone of visual influence (ZVI) diagram has been prepared for the project to illustrate the theoretical visibility of
the proposed project infrastructure. The ZVI represents the area over which a development can be seen. Refer to
Figure 4.1 for the ZVI.

The ZVI was generated using a digital elevation model (DEM) and a digital surface model (DSM), both of which
cover the accommodation facility development footprint, the selected viewpoints and their immediate surrounds.
The DEM and DSM were built using publicly available ELVIS spatial data from the Foundation Spatial Data
Framework.

The DEM is representative of the bare earth surface and only takes into account the topography of the landscape.
The DSM is representative of the actual surface of the earth and takes into account a variety of different features
in the landscape, including vegetation and built structures (e.g. rural dwellings, farm sheds and agricultural
infrastructure).

It is important to note that the ZVI does not take into account the diminishing size of the project elements as the
viewer moves further away. It only indicates where the project elements will be visible, with no obstructions. To
account for the diminishing effect of distance on the project elements, distance bands are marked on the ZVI.
These provide a general indication of relative size based on the characteristics of the human eye.

4.1.1  Summary of ZVI

The topography of the region limits the distance from which the accommodation facility can be seen. Higher
ground to the north and south will prevent views from beyond a short distance. Complete views of the
accommodation facility development footprint from beyond 2 km are limited to a narrow easterly band extending
out to about 3.5 km.

Partial views of the accommodation facility development footprint from up to 4 km away will be possible in an arc
from east to south-east, however, given the scale of the proposed structures and the varied landscape, these
views will be relatively unaffected.
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4.2 Assessed viewpoints

To assess these impacts, specific viewpoints are used to represent what people can see from that location and its
immediate surrounds. A viewpoint might be selected at a dwelling, or near a cluster of dwellings to illustrate the
visibility of a project from those dwellings. Viewpoints can also be along roadways and at public locations to
capture the visual experience people have while in those places.

Four representative viewpoints were selected from locations near dwellings and main roadways near the
accommodation facility study area. The locations of the viewpoints considered as part of this assessment are
illustrated on Figure 4.2.

Table 4.1 provides the rationale for selecting each photograph location. The representative viewpoints were
selected based on the following criteria:

. proximity to project elements

. the location of dwellings and other local features and important sites

. the positioning of regional and local roads and potential impacts on passing motorists
. local topography

. presence of remnant vegetation and wind breaks with potential to provide screening.

Photographs from these representative viewpoints were captured and a selection of these photographs has been
provided in the following sections as part of the viewpoint analysis. The photographs are used to represent and
assess the visual changes that may occur from the development of the accommodation facility.

As part of the preparation of this ALVIA, site inspections were carried out during early 2022 and most recently
during the month of June 2023. The purpose of the site inspections was to ground-truth the representative
viewpoints identified during the initial desktop analysis and photograph the accommodation facility footprint
from representative viewpoints.
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Table 4.1

Assessed viewpoints, receptors and rational for selection

Assessment Viewpoint Representative Distance to Rationale for selection

location type(s) receptors accommodation
facility
development
footprint*

Viewpoint 1 Dwellings, R37, motorists 1.8 km This view is from Merotherie Road, south-east of the
cyclistsand  and cyclists accommodation facility development footprint.
motorists along ) The view is also representative of views from one

Merotherie dwelling south of the project.

Road . L . .
This viewpoint is also representative of views
experienced by cyclists on the Central West Cycle Trail,
which runs along Merotherie Road.

Viewpoint 2 Cyclistsand  R35, R36, 1.5 km This view is from east of the proposed accommodation
motorists motorists and facility infrastructure, on Merotherie Rd just north of the

cyclists along intersection with Birkalla Rd.
Merotherie
Road

Viewpoint 3 Dwellings, R34, R35, R36, 1.3 km This view is from Merotherie Road, east of the
cyclistsand  motorists and accommodation facility.
motorists cyclists a|9ng This viewpoint is also representative of views

Merotherie experienced by cyclists on the Central West Cycle Trail,
Road which runs along Merotherie Road.

Viewpoint 4 Dwelling R12, R13, 2.4 km to access This viewpoint is located north of the accommodation

and cyclists  Motorists and road facility along Birriwa Bus Route North. It represents views

cyclists along
Birriwa Bus
Route North

from roads and dwellings and illustrates the visibility of
the accommodation facility development footprint and
associated access tracks.
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Figure 4.3 — Viewpoint 1

Viewpoint 1 Merotherie Road D.esc"pt'om ) ) - ) )
View from Merotherie Road toward the accommodation facility development footprint. This

Distance of view 2.3 km view is facing north west from the road.

Duration of view Short (travellers) Long (nearby residence)

Scale of change Nil Comments:

Magnitude of change Nil There is a ridge line (central to photo) that hides the proposed accommodation facility

Viewer sensitivity infrastructure from view.

Scenic quality
Visual sensitivity

Low
Low
Low
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Figure 4.4 — Viewpoint 2

Lhd Wileagna s 188

Viewpoint 2 Merotherie Road

Description:
View from Merotherie Road toward the accommodation facility development footprint. This

Distance of view 1.5 km view is facing toward the west from the road.

Duration of view Short (travellers)

Scale of change Nil Comments:

Magnitude of change Nil The visible line of trees screens most views of the accommodation facility development

footprint from view. A small portion of the camp can be seen through the line of trees (refer to
photomontage on next page).

Views from Merotherie Road are intermittent as the road is lined by trees that offer small
windows of opportunities to see the landscape.

Viewer sensitivity

Scenic quality

Visual sensitivity

Low
Low
Low
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Figure 4.5 — Viewpoint 2 photomontage

Accommodation facility infrastructure area
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Figure 4.6 — Viewpoint 3

Viewpoint 3 Merotherie Road Description: ‘ ) | |
View from Merotherie Road toward the accommodation facility development footprint. This

Distance of view 1.3 km view is facing toward the west from the road.

Duration of view Short (travellers)

Scale of change Nil Comments:

Magnitude of change Nil The visible line of trees screens most views of the proposed accommodation facility

infrastructure. A portion of the camp can be seen along the lower slopes of the hillside (refer

Viewer sensitivity
to photomontage on next page).

Scenic quality

Visual sensitivity

Low
Low
Low
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Figure 4.7 — Viewpoint 3 photomontage

Accommodation facility infrastructure area
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Figure 4.8 — Viewpoint 4

L N s —

Vi 5 P Description:

iewpoint 4 Birriwa Bus Route ; . ) - i .

Dist £yi > 4k View from Birriwa Bus Route toward the accommodation facility development footprint. This
Istance ot view aKm view is facing toward the south from the road.

Duration of view Short (travellers)

Scale of change Nil Comments:

Magnitude of change Nil The visible line of trees and high ground screens the proposed accommodation facility

Viewer sensitivity infrastructure from this viewpoint.

Scenic quality

Visual sensitivity

Low
Low
Low
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4.3 Visual impacts on residences

There are a total of 11 dwellings within 4 km of the accommodation facility development footprint. Nine non-
associated residences are located between 2 km and 4 km from the accommodation facility development
footprint. One associated residence (A4) is located within approximately 940 m and one non-associated residence
(R37) is within approximately 1.8 km of the accommodation facility development footprint.

All but two of the dwellings within 4 km of the accommodation facility development footprint will have no view of
the accommodation facility development footprint. The following dwellings may experience some visual impact:

. One dwelling (R35) may have partial views of the accommodation facility infrastructure filtered by existing

vegetation from a distance of just over 3 km.

. One dwelling (R37) may have partial views of a small section of the accommodation facility access track at a
distance of over 2.4 km. Existing topography will prevent any view of the accommodation facility
infrastructure from this location.

The visual impact for both of these dwellings is low.

The proposed accommodation facility does not require any change to the visual impact assessment already
undertaken for the solar and battery project for any dwelling.

Attachment A includes viewshed analyses for all the dwellings within 4 km of the accommodation facility
footprint.

Table 4.2 Dwellings within 4 km of the accommodation facility development footprint
Dwelling Location Distance to Visual assessment Recommended Combined impact
accommodation mitigation of solar and
facility measures battery project/
infrastructure area accommodation
facility

infrastructure area

A4 908 Birriwa Bus 2.1 km Topography and existing Not required. No additional
Route South vegetation along slopes of Refer Attachment A impact —the
Barneys Reef will screenthe 5, viewshed accommodation
accommodation facility and analysis. facility
access road. infrastructure will

Based on the zVI, there is no not be visible from

visual impact expected at this this dwelling.
dwelling.
R5 591A Birriwa Bus 4.4 km Topography and existing Not required. No additional
Route South vegetation along slopes of Refer Attachment A impact —the

Barneys Reef will most likely accommodation

for viewshed

screen the accommodation analysis. facility

facility and access road. infrastructure will
Based on the ZVI, there is no nqt be vis.ible from
visual impact expected at this this dwelling.

dwelling.
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Table 4.2

Dwellings within 4 km of the accommodation facility development footprint

Dwelling Location Distance to Visual assessment Recommended Combined impact
accommodation mitigation of solar and
facility measures battery project/
infrastructure area accommodation

facility

infrastructure area

678 Birriwa Bus

1085 Birriwa Bus

135 Birkalla Road 2.3 km

Topography and existing
vegetation along slopes of
Barneys Reef will most likely
screen the accommodation
facility and access road.

Based on the ZVI, there is no
visual impact expected at this
dwelling.

Topography and existing
vegetation along slopes of
Barneys Reef will screen the
accommodation facility.
There is potential to see the
access road for a distance of
approximately

300 m.

Based on the ZVI, there is no
visual impact expected at this
dwelling.

Topography and existing
vegetation will most likely
screen the accommodation
facility and access road.
Based on the ZVI, there is low

visual impact expected at this
dwelling.

Not required.

Refer Attachment A
for viewshed
analysis.

Not required.

Refer Attachment A
for viewshed
analysis.

Not required.

Refer Attachment A
for viewshed
analysis.
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No additional
impact — the
accommodation
facility
infrastructure will
not be visible from
this dwelling.

No combined
impact — the
accommodation
facility
infrastructure will
not be visible from
this dwelling.

It is not possible to
see both the solar
and battery project
and the
accommodation
facility
development
footprint from this
location.

No combined
impact — the solar
and battery project
will not be visible
from this dwelling.

It is not possible to
see both the solar
and battery project
and the
accommodation
facility
development
footprint from this
location.
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Table 4.2

Dwellings within 4 km of the accommodation facility development footprint

Dwelling Location Distance to Visual assessment Recommended Combined impact
accommodation mitigation of solar and
facility measures battery project/
infrastructure area accommodation

facility
infrastructure area

R35 82 BirkallaRoad 3.1 km This dwelling may have Not required. No combined

partial views of the proposed  pafer Attachment A impact —the solar
accommodation facility for viewshed and battery
through existing vegetation. analysis. infrastructure will
At a distance of over 3 km the not be visible from
impact of partial views of this dwelling.
small-scale structures will be It is not possible to
minor. see both the solar
Based on the ZVI, there is low and battery project
visual impact expected at this and the
dwelling. accommodation
facility
development
footprint from this
location.
R36 110 Coppers 3.7 km Topography and existing Not required. No combined
Lane vegetation will most likely Refer Attachment A impact —the solar

screen the accommodation for viewshed and BESS

facility and access road. analysis. infrastructure will

Based on the ZVI, there is no not be visible from

visual impact expected at this this dwelling.

dwelling. It is not possible to
see both the solar
and battery project
and the
accommodation
facility
development
footprint from this
location.

R37 677 Merotherie 2.5 km Topography and existing Not required. No combined

Road

vegetation will most likely
screen the accommodation
facility and access road.

Based on the residential
viewshed analysis for this
property (Figure A.4), the
accommodation facility
infrastructure will not be
visible from this location.

Without existing vegetation a
small portion of the
accommodation facility
access road may be visible at
a distance of over 2.4 km.

Refer Attachment A
for viewshed
analysis.
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impact — the solar
and battery
infrastructure will
not be visible from
this dwelling.

It is not possible to
see both the solar
and battery project
and the
accommodation
facility
development
footprint from this
location.
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Table 4.2

Dwellings within 4 km of the accommodation facility development footprint

Dwelling Location Distance to Visual assessment Recommended Combined impact
accommodation mitigation of solar and
facility measures battery project/
infrastructure area accommodation

facility
infrastructure area

R38 1920 Barneys 3.4 km Topography and existing Not required. No combined

Reef Road vegetation along slopes of Refer Attachment A impact —the solar
Barneys Reef will most likely ¢, viewshed and battery
screen the accommodation analysis. infrastructure will
facility and access road. not be visible from
Based on the ZVI, there is no this dwelling.
visual impact expected at this It is not possible to
dwelling. see both the solar

and battery project
and the
accommodation
facility
development
footprint from this
location.

R39 1921 Barneys 3.6 km Topography and existing Not required. No combined

Reef Road vegetation along slopes of Refer Attachment A impact —the solar
Barneys Reef will most likely ¢, viewshed and BESS
screen the accommodation analysis. infrastructure will
facility and access road. not be visible from
Based on the ZVI, there is no this dwelling.
visual impact expected at this It is not possible to
dwelling. see both the solar

and battery project
and the
accommodation
facility
development
footprint from this
location.

R39a 1995 Barneys 3.8 km Topography and existing Not required. No combined

Reef Road

vegetation along slopes of
Barneys Reef will most likely
screen the accommodation
facility and access road.
Based on the ZVI, there is no

visual impact expected at this
dwelling.

Refer Attachment A
for viewshed
analysis.
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impact — the solar
and battery
infrastructure will
not be visible from
this dwelling.

It is not possible to
see both the solar
and battery project
and the
accommodation
facility
development
footprint from this
location.
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4.4 Night lighting assessment

Lights have the potential to alter the night time landscape character of the region.
Potential sources of light sources include:

. lighting for safety and security within the accommodation facility
. vehicles along the access road to the Birriwa solar and battery project.

The accommodation facility has been sited to minimise visibility from existing dwellings, homesteads, and public
viewpoints. It is unlikely that the proposed lighting will create a noticeable impact on the existing night lighting.

4.4.1  Overview of potential impacts from night lighting

Visual impact assessments are not required to, and do not attempt to, assess the amount or brightness of light
reaching any location. It is possible to predict that a dwelling or viewpoint with possible views of the
accommodation facility development footprint may also see light emitted by the accommodation facility
infrastructure or by vehicles using the accommodation facility access track.

Night lighting impacts are possible at:

. Two dwellings that have possible views (R35 and R37).

. Two viewpoints that have filtered views of the accommodation facility development footprint (viewpoints
2 and 3).

Although the amount, brightness or quality of light are not assessed as part of this report, the distances involved
and existing vegetation indicate the impact of night lighting will be minor.

New light sources related to the accommodation facility have the potential to extend visual impacts into the
night. Due to the relatively isolated location of the accommodation facility, there is a very small number of
existing light sources to illuminate the night sky. The existing light sources are associated with dwellings and
motor vehicles travelling along Merotherie Road and Birkalla Road.

The highest visual impact of night lighting is expected to be on people who enjoy the outdoors at night,
specifically night-sky enthusiasts, photographers, star gazers and campers. The impact of night lighting is unlikely
to be experienced from inside dwellings since internal lights reflect off windows and limit views of the exterior at
night.

4.4.2  Lighting design principles

Minimising light pollution of the night sky will be considered within the design phases of the accommodation
facility. Siting project elements can play a large role in reducing the visibility of any required lighting. Good use of
the landscape to reduce lighting impacts include:

. use of landform to shield the project from view
. use of landscape elements (trees, mounding, walls) to shield effects of lighting from view.

Good lighting design can also minimise, and in some cases eliminate light pollution of the night sky. Design
standards like AS 4282 Control of obtrusive effects of outdoor lighting, National Light Pollution Guidelines for
Wildlife (2020), and the Dark Sky Planning Guideline (2016) should be applied during the design of project
elements.
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The Dark Sky Planning Guideline (2016) was developed by DPE to provide design guidelines that maintain the dark
sky, and to improve lighting practices. The guidelines are directed at projects within the Warrumbungle
International Dark Sky Park which includes Siding Spring Observatory, and covers a radius of 200 km from the
observatory. The accommodation facility is within the International Dark Sky Park, and the applicable Dark Sky
Planning Guideline provides measures to help reduce light pollution that can be applied to the lighting design.
Design guidelines adapted from the guidelines include:

. eliminating upward spill light

. directing light downwards, not upwards

. use of shielded fittings

. avoiding ‘over’ lighting

. switching lights off when not required

. use of energy efficient bulbs

. use of asymmetric beams, where floodlights are used

. ensuring lights are not directed towards reflective surfaces
. use of warm white colours.
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5 Mitigation measures

A range of visual impact mitigation measures are available to screen development. As a general rule, mitigation
should aim first at reducing the visible changes to the landscape. Secondly, mitigation should screen new
infrastructure introduced by the project to present a landscape that is as similar to the existing landscape as
possible.

Based on analysis of the visual impact of the proposed amendments from selected viewpoints and nearby
dwellings, the following mitigation measures are recommended for the proposed accommodation infrastructure.

This recommendation does not change the recommendations of the original LVIA for the Birriwa solar and battery
project.

5.1 Design considerations

The location of the accommodation facility development footprint has been carefully selected to minimise visual
impacts, as described in Section 3.1.

5.2 Construction mitigation

The potential for the greatest visual impact occurs during the construction stages of a project. This is when the
changes to the landscape occur, and there is a lot of movement of vehicles and equipment. Even though
construction is viewed as temporary, practical steps should be taken to reduce the impacts during this stage.
These practices include:

. locate laydown areas in areas with limited visibility from dwellings and public roads
. minimise creation of dust from vehicles and wind

. restore or remediate any earthworks undertaken during construction

. keep clearing and trimming of vegetation to a minimum.

5.3 Lighting

Lighting design principles outlined in Section 4.4 should be followed to minimise any light spill from the project.
54 Vegetation retention

The landscape character of the area consists of remnant bushland along the hilltops and upper slopes of Barneys
Reef. There are trees along roadways and waterways as well. The accommodation facility development footprint
and the access road do not require the removal of any existing trees. It is assumed that the existing level of
screening will be maintained for the duration of the accommodation facility’s operation.

5.5 Landscaping

Due to the temporary nature of the accommodation facility, no vegetative visual screening is recommended.
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5.6 Impact and mitigation summary
Table 5.1 Summary of results of visual impacts at each viewpoint
Viewpoint Distance to Representative Residential Project Magnitude Visual Visual Significant Mitigation Visual Potential for
accommodation receptors or public visible of change sensitivity impact impact proposed impact cumulative
facility rating rating after  impacts
infrastructure mitigation
area
Viewpoint1 2.0 km R37, cyclists and Residential No Low Low Low No None low No
Motorists and public
Viewpoint 2 1.6 km R34, R35, R36 Residential Yes Low Low Low No None Low No
cyclists and
motorists
Viewpoint3 1.3 km R35, R36 cyclists Public Yes Low Low Low No None Low No
and motorists
Viewpoint4  2.6km R13, cyclists and Residential Yes Low Low Low No None Low No
motorists and public
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6 Conclusion

6.1 Visual impact summary

The objective of a visual impact assessment is to determine how the proposed accommodation facility will impact
on the existing visual amenity and landscape character. Any potential negative impacts must be investigated to
determine how it can be mitigated and reduced to an acceptable level.

The accommodation facility design, accommodation facility development footprint and placement of the
infrastructure has evolved to minimise or avoid visual impacts where possible.

Nonetheless, the development of the accommodation facility will result in some changes to the landscape. Visual
impacts will occur during the construction and operational stages of the accommodation facility, and the visual
landscape will be altered from its current state for the duration of the temporary operation of the
accommodation facility.

Visual assessments have been conducted from a number of representative viewpoints surrounding the
accommodation facility development footprint. The representative viewpoints were selected based on the
following criteria:

. proximity to the accommodation facility development footprint

. the location of receptors (i.e. dwellings) and other local features

. the positioning of regional and local roads and potential impacts on passing motorists
. local topography

. presence of vegetation with potential to provide screening.

The representative viewpoints have been assessed to demonstrate the potential visual impacts of the project. The
visual assessment determined that, of the viewpoints assessed, accommodation facility may be visible to varying
degrees from two of the four viewpoints. Based on variable elevation and undulation in the landscape and the
presence of vegetation, and the small scale of the proposed accommodation facility, the impact assessment
predicts:

. no visibility from viewpoints 1 and 4

. a low visual impact from viewpoints 2 and 3

. no viewpoint locations with a moderate visual impact rating
. no viewpoint locations with a high impact rating.

In addition to the viewpoint assessments, each resident within 4 km of the accommodation facility development
has been assessed for potential visual impacts. Only one dwelling within 4 km of the accommodation facility
development footprint will have the potential to see the accommodation facility infrastructure (R35), and in that
case the impact will be low due to views being filtered by existing vegetation from a distance of just over 3 km.

One dwelling (R37) may see a small portion of the accommodation facility access track. The assessment for
dwellings predicts:

o no visibility from R5, R12, R13, R34, R36, R38, R39, R39a and A4

. a low visual impact from R35 and R37
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. no dwelling with moderate visual impact

. no dwellings with a high impact rating.

6.1.1 Night lighting

The only lighting proposed are for security and maintenance purposes. This will primarily occur around the
buildings.

The night lighting would be inwardly focused and shielded so it does not result in light spill impacts to
neighbouring properties or the night sky.

6.1.2  Cumulative impacts

Cumulative visual impacts have also been considered, which can arise from the presence of similar projects and
can have a significant visual impact on the landscape when viewed together. There are several state significant
development projects approved or proposed in the local area, as identified through DPE’s Major Projects Planning
Portal at the time of writing the amendment report. A radius of approximately 25 km from the project was used
to identify future projects for consideration of potential cumulative impacts. Of the SSD projects:

. the majority are located in the LGAs of Mid-Western Regional and Warrumbungle

. two are approved (Stubbo Solar and Battery project construction has commenced and Dunedoo Solar Farm
construction yet to commence)

. six are in various stages of the SSD assessment process
. one is approved and operational (Beryl Solar Farm).

Anticipated cumulative impacts to the closest identified projects are summarised below:

. Barneys Reef Wind Farm:

- All but two residences within 4 km of the accommodation facility development footprint will have
no view of the of accommodation facility development footprint. For these dwellings there will be
no cumulative impact.

- For the two dwellings (R35 and R37) that may have some view of the accommodation facility
development footprint the visual impact of the accommodation facility has been assessed as low.
For this reason, and given the small relative scale of the accommodation facility, the potential
cumulative impact is minimal.

- For viewpoint 1 to 4, and for travellers along the Central West Cycle Trail (Merotherie Road and
Birriwa Bus Route South) the visual impact of the accommodation facility has been assessed as low.
For this reason, and given the small relative scale of the accommodation facility, the potential
cumulative impact is minimal.

. Narragamba Solar project:

- Very low chance of any cumulative impact due to low visibility of the accommodation facility from
Merotherie Rd.
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. Valley of the Winds:

- The Valley of the Winds project is not expected to be visible from the accommodation facility
location.

. Stubbo Solar project:

- Located approximately 11 km south of the accommodation facility development footprint, this
project is not expected to be visible from the accommodation facility infrastructure.
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Executive Summary

Introduction

ACEN Australia Pty Ltd (ACEN) proposes to develop the Birriwa Solar and Battery project, a large scale solar photovoltaic (PV) electricity generation facility along with battery storage and associated infrastructure (the project). The solar component of the project will have an indicative capacity of around 600 megawatts (MW) and will include a centralised battery energy storage system (BESS) of up to 600 MW for a 2 hour duration (1,200 MWh). The BESS will enable energy from solar to be stored and then released during times of demand as well as providing grid stability services and back-up capacity to ensure security of supply.

The project is in the localities of Birriwa and Merotherie, approximately 15 kilometres (km) south-west of the township of Dunedoo, New South Wales (NSW) (refer to Figure 1.1). It is within the Central-West Orana (CWO) Renewable Energy Zone (REZ) and is within the Mid-Western Regional and Warrumbungle Shire local government areas (LGA). 

The project is State significant development (SSD) pursuant to Schedule 1, Section 20 (electricity generating works) of State Environmental Planning Policy (Planning Systems) 2021. Project approval is sought under Division 4.7 of the NSW Environmental Planning and Assessment Act 1979 (EP&A Act). The development application and environmental impact statement (EIS) (application number SSD-29508870) were submitted to the NSW Department of Planning and Environment (DPE) and publicly exhibited from 14 October 2022 to 10 November 2022.

[bookmark: _Hlk144378258]Following the public exhibition of the EIS, 92 submissions were received from the public, councils, and special interest groups. In addition, 14 government agencies provided advice on the project. A submissions report (EMM 2023a) has been prepared to respond to matters raised in these submissions and agency advice, as well as an amendment report (EMM 2023b). This landscape and visual impact assessment addendum (ALVIA) is an addendum to the Birriwa solar and battery project EIS LVIA. This ALVIA is appended to the amendment report (Appendix F.2 of the amendment report) and should be read in conjunction with the amendment report.

Proposed amendments

In response to matters raised in submissions and outcomes of ongoing engagement with the local community, government agencies, project landholders, and other stakeholders, ACEN has made amendments to the project, as follows:

1. The addition of a temporary accommodation facility, on an adjacent property south-east of the original project study area presented in the EIS (refer to Figure 1.3), to provide temporary accommodation for up to 500 construction staff during the construction phase of the project.

[bookmark: _Hlk142553896][bookmark: _Hlk144378308]A refinement to the development footprint associated with the solar component of the project, to include the south-eastern corner (approximately 5 ha). This area was conservatively mapped as derived native grassland (DNG) of plant community type (PCT) 80 (and therefore a threatened ecological community) and previously excluded from the EIS and Biodiversity Development Assessment Report (BDAR). Subsequently, this area has been surveyed by EMM ecologists since submission of the EIS and BDAR, and is confirmed as low condition DNG of PCT 479 (rather than DNG of PCT 80), and therefore does not need to be avoided on the basis of ecological constraints.

The temporary accommodation facility will be suitable to accommodate up to 500 people (construction workforce). The accommodation facility will have the potential to expand, enabling capacity for up to 1,000 people subject to future approvals, to accommodate a workforce from future ACEN developments within the CWO REZ, if deemed required and subject to future accommodation needs.

This landscape and visual impact assessment addendum has been prepared to describe potential visual impacts associated with the revised project amendments (the proposed accommodation facility).

Existing conditions

[bookmark: _Hlk143614849]The landscape typical of the region is predominantly cleared, open grazing land with scattered groupings of remnant native trees. Existing trees are generally found along water courses, roadsides and along the perimeter of paddocks and property boundaries. Woody vegetation is also common on outcrops such as Barneys Reef.

The accommodation facility development footprint is clear of woody vegetation, having been highly modified by historic and recent farming practices.

Assessment of impacts

The objective of this addendum landscape visual impact assessment (ALVIA) is to determine how the proposed amendment will impact on the existing visual amenity and landscape character. Any potential negative impacts are investigated to determine how they can be mitigated and reduced to an acceptable level. 

The amendments have been considered in two parts:

The refinement to the development footprint associated with the solar component of the project to include the south-eastern corner (approximately 5 ha) has been identified for additional solar panels. This area was assessed within the original LVIA (EMM 2022) and will therefore have no additional visual impact.

The remainder of this ALVIA considers only the additional visual impact of the accommodation facility.

Visual assessments have been conducted from four representative viewpoints surrounding the accommodation facility development footprint to demonstrate the potential visual impacts of the project. The representative viewpoints were selected based on the following criteria:

1. proximity to the accommodation facility development footprint

1. the location of residences dwellings and other local features/key locations (i.e. the Central West Cycle Trail)

1. the positioning of regional and local roads and potential impacts on passing motorists and cyclists

1. local topography

1. presence of vegetation with potential to provide screening.

This ALVIA identified that the visual impact rating is low for all viewpoints and no mitigation is required.

Based on variable elevation and undulation in the landscape and the presence of vegetation, combined with the height of the proposed accommodation structures, the impact assessment predicts:

1. no visibility of accommodation facility infrastructure from viewpoints 1 and 4

1. a low visual impact from viewpoints 2 and 3

1. no viewpoint locations have a moderate impact rating

1. no viewpoint locations have a high impact rating.




In addition to the viewpoint assessments, each dwelling within 4 km of the development footprint is listed with the potential visual impacts (Table 4.2). The residential viewshed analyses included as Attachment A demonstrates that one dwelling within 4 km of the project will have any view of the accommodation facility (R35 in Figure A.4), and that the impact will be low due to intervening vegetation and distance of views (over 3 km). One dwelling (R37) may see a small portion of the accommodation facility access track. The assessment for dwellings predicts:

no visibility from R5, R12, R13, R34, R36, R38, R39, R39a and A4

1. a low visual impact from R35 and R37

no dwellings with a moderate impact rating

1. no dwellings with a high impact rating.

Evaluation of the project

Due to the accommodation facility development footprint’s location there are few locations from which both (the solar and BESS infrastructure, and the accommodation facility) will be visible, and there are no dwellings from which both will be visible. For this reason, there will be no increase in visual impact for any location that will be impacted by the project as a result of the amendment.

Further, the accommodation facility is temporary during construction of the project and will have no visual impact once decommissioned. Notwithstanding, if the accommodation facility were to be used for other uses post-construction of the project (subject to future approvals), given that it will not create a cumulative impact with the solar and BESS infrastructure of the project, no additional visual impact would occur. 

Based on the analysis contained in this report:

the visual impact of the proposed amendments has been largely mitigated by careful site selection

the visual impact of the proposed amendment will not require substantial mitigation measures (other than careful site selection)

no changes are required to the analysis or recommendations of the LVIA prepared for the EIS (included as Appendix G).

Night lighting

The only lighting proposed is for security and maintenance purposes. The night lighting would be inwardly focused and shielded so it does not result in light spill impacts to nearby dwellings or the dark sky requirements.

[bookmark: _Hlk113349616]The project will not impact on the Siding Spring Observatory provided the project lighting follows the Dark Sky Guidelines and AS 4282 Control of obtrusive effects of outdoor lighting. 

Cumulative impacts – amended Birriwa solar and battery project

Because of the low potential for visibility, the proposed accommodation facility is expected to cause no more than a negligible increase in the visual impact of the Birriwa solar and battery project.  




Cumulative impacts – external projects

Cumulative visual impacts have also been considered, which can arise from the presence of similar projects and can have a significant visual impact on the landscape when viewed together. There are several state significant development projects approved or proposed in the local area, as identified through DPEs Major Projects Planning Portal at the time of writing the amendment report. A radius of approximately 25 km from the project was used to identify future projects for consideration of potential cumulative impacts. Of the SSD projects:

the majority are located in the LGAs of Mid-Western Regional and Warrumbungle Shire

two are approved (Stubbo Solar and Battery project construction has commenced and Dunedoo Solar Farm construction is yet to commence)

six are in various stages of the SSD planning and assessment process

one is approved and operational (Beryl Solar Farm).

Anticipated cumulative impacts to the closest identified projects are summarised below:

[bookmark: _Hlk144378454]Barneys Reef Wind Farm:

[bookmark: _Hlk144123764]All but two residences within 4 km of the accommodation facility development footprint will have no view of the of accommodation facility development footprint. For these dwellings there will be no cumulative impact.

For the two dwellings (R35 and R37) that may have some view of the accommodation facility development footprint the visual impact of the accommodation facility has been assessed as low. For this reason, and given the small relative scale of the accommodation facility, the potential cumulative impact is minimal.

For viewpoint 1 to 4, and for travellers along the Central West Cycle Trail (Merotherie Road and Birriwa Bus Route South) the visual impact of the accommodation facility has been assessed as low. For this reason, and given the small relative scale of the accommodation facility, the potential cumulative impact is minimal.

Narragamba Solar project:

Very low chance of any cumulative impact due to low visibility of the accommodation facility from Merotherie Rd. 

Valley of the Winds: 

[bookmark: _Hlk144123852]The Valley of the Winds project is not expected to be visible from the accommodation facility location.

Stubbo Solar project:

Located approximately 11 km south of the accommodation facility development footprint, this project is not expected to be visible from the accommodation facility infrastructure.
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		Item

		Definition



		ABS

		Australian Bureau of Statistics



		AC

		Alternating current



		ACEN

		ACEN Australia Pty Ltd  



		ACHA

		Aboriginal cultural heritage assessment



		AHIMS

		Aboriginal Heritage Information Management System



		BESS

		Battery energy storage system



		CEEC

		Critically endangered ecological community



		CWO

		Central-West Orana



		DC

		Direct current



		DPE

		Department of Planning and Environment



		DPI

		Department of Primary Industries



		EEC

		Endangered ecological community



		EIS

		Environmental Impact Statement



		EMM

		EMM Consulting Pty Limited



		EnergyCo

		Energy Corporation of NSW



		EP&A Act

		NSW Environmental Planning and Assessment Act 1979



		EPBC Act

		Commonwealth Environment Protection and Biodiversity Conservation Act 1999



		ha

		Hectares



		km

		Kilometres



		kV

		Kilovolt



		LEP

		Local Environmental Plan



		LGA

		Local government area



		MNES

		Matters of national environmental significance



		MW

		Megawatts



		NO

		CWO REZ Network Operator



		NSW

		New South Wales



		PCT

		Plant community type



		PV

		Photovoltaic



		REZ

		Renewable Energy Zone



		SEARs

		Secretary’s Environmental Assessment Requirements



		SIA

		Social impact assessment



		SSD

		State significant development



		T-Link

		Transmission link - NSW Energy Corporation’s planned new 500/330 kV transmission line, substation(s) and related infrastructure within the CWO REZ.



		TEC

		Threatened ecological communities
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1. [bookmark: _Toc141964559][bookmark: _Toc144301903][bookmark: _Toc141196543]Introduction

EMM Consulting Pty Ltd (EMM) has prepared this Landscape Visual Impact Assessment Addendum (ALVIA) for the Birriwa Solar and Battery project (the project) on behalf of ACEN Australia Pty Ltd (ACEN). This ALVIA re-assesses impacts and benefits identified in the Landscape and Visual Impact Assessment (LVIA): Birriwa Solar and Battery project (EMM 2022) to address changes to visual impacts under the amended project description (the amendment). The context for this ALVIA is outlined below. 

0. [bookmark: _Toc144301904][bookmark: _Toc141964560]Background and previous steps 

[bookmark: _Toc141964561]ACEN Australia Pty Ltd (ACEN) proposes to develop the Birriwa Solar and Battery project, a large scale solar photovoltaic (PV) electricity generation facility along with battery storage and associated infrastructure (the project). The solar component of the project will have an indicative capacity of around 600 megawatts (MW) and will include a centralised battery energy storage system (BESS) of up to 600 MW for a 2 hour duration (1,200 MWh). The BESS will enable energy from solar to be stored and then released during times of demand as well as providing grid stability services and back-up capacity to ensure security of supply.

The project is in the localities of Birriwa and Merotherie, approximately 15 kilometres (km) south-west of the township of Dunedoo, New South Wales (NSW) (refer to Figure 1.1). It is within the Central-West Orana (CWO) Renewable Energy Zone (REZ) and is within the Mid-Western Regional and Warrumbungle Shire local government areas (LGA). 

The project is State significant development (SSD) pursuant to Schedule 1, Section 20 (electricity generating works) of State Environmental Planning Policy (Planning Systems) 2021. Project approval is sought under Division 4.7 of the NSW Environmental Planning and Assessment Act 1979 (EP&A Act). The development application and environmental impact statement (EIS) (application number SSD-29508870) were submitted to the NSW Department of Planning and Environment (DPE) and publicly exhibited from 14 October 2022 to 10 November 2022.

[bookmark: _Hlk144378621]Following the public exhibition of the EIS, 92 submissions were received from the public, councils, and special interest groups. In addition, 14 government agencies provided advice on the project. A submissions report (EMM 2023a) has been prepared to respond to matters raised in these submissions and agency advice, as well as an amendment report. This ALVIA is appended to the amendment report (Appendix F.2 of the amendment report) and should be read in conjunction with the amendment report (EMM 2023b).

0. [bookmark: _Toc144301905]Original project summary

The key components of the solar and battery project as described in the EIS (EMM 2022), for which ACEN seeks development consent, include:

1. Installation of approximately 1 million solar PV panels and associated mounting infrastructure.

1. A BESS with a capacity of up to 600 MW and a storage duration of up to 2 hours (1,200 MWh).

1. An on-site substation with a connection voltage of up to 500 kilovolt (kV).

1. Electrical collection and conversion systems, including inverter and transformer units, switchyard, control room and staff car park.

1. Underground and aboveground cables.

1. An operational infrastructure area, including demountable and permanent offices, amenities and equipment sheds.

1. Internal access roads.

1. A temporary construction compound (during construction and decommissioning phases).

1. An access route upgrade from Castlereagh Highway to the project site via Barneys Reef Road and Birriwa Bus Route South.

The project layout as presented in the EIS is shown in Figure 1.2.

The solar and battery project will connect to the proposed Merotherie Energy Hub via the connection point (option B), as shown on Figure 1.3. The exact location of the interface point between the solar and battery project and the Merotherie Energy Hub is currently being defined in consultation with EnergyCo.

The project development footprint will be accessed via the Castlereagh Highway, Barneys Reef Road and Birriwa Bus Route. From the project site access point, private internal roads will be used to traverse the project development footprint.

Construction of the project is expected to commence in late 2025, subject to planning approval, labour and equipment availability. The anticipated period of construction for the project is approximately 28 months.

The operational lifespan of the solar component of the project will be in the order of 30 years, unless the solar project is re-powered at the end of the PV modules’ technical life. The decision to re-power the solar project will depend on the economics of solar PV technology and energy market conditions at that time. Should the PV modules be replaced during operations, the lifespan of the project may extend to up to 50 years. The BESS’ operating life is likely to be 20 years, with the potential for replacing components to extend its life if the market conditions and the cost of the batteries warrant this.




[bookmark: _Ref143615659][bookmark: _Toc141964618][bookmark: _Toc144301954]Figure 1.1	Regional context of the project




[bookmark: _Ref143615668][bookmark: _Toc141964619][bookmark: _Toc144301955]Figure 1.2	Original project layout




0. [bookmark: _Toc141964562][bookmark: _Toc144301906]Proposed amendments

2. Overview 

In response to matters raised in submissions and outcomes of ongoing engagement with the local community, government agencies, project landholders, and other stakeholders, ACEN has made amendments to the project, as follows:

1. The addition of a temporary accommodation facility, on an adjacent property south-east of the original project study area presented in the EIS (refer to Figure 1.3), to provide temporary accommodation for up to 500 construction staff during the construction phase of the project.

1. A refinement to the development footprint associated with the solar component of the project, to include the south-eastern corner (approximately 5 ha). This area was conservatively mapped as derived native grassland (DNG) of plant community type (PCT) 80 (and therefore a threatened ecological community) and previously excluded from the EIS and Biodiversity Development Assessment Report (BDAR). Subsequently, this area has been surveyed by EMM ecologists since submission of the EIS and BDAR, and is confirmed as low condition DNG of PCT 479 (rather than DNG of PCT 80), and therefore does not need to be avoided on the basis of ecological constraints.

The temporary accommodation facility will be suitable to accommodate up to 500 people (construction workforce). The accommodation facility will have the potential to expand, enabling capacity for up to 1,000 people subject to future approvals, to accommodate a workforce from future ACEN developments within the CWO REZ, if deemed required and subject to future accommodation needs.




[bookmark: _Ref143615678][bookmark: _Toc141964620][bookmark: _Toc144301956]Figure 1.3	Amended project 






[bookmark: _Ref143615702][bookmark: _Toc144301957]Figure 1.4	Accommodation facility study area and development footprint








2. [bookmark: _Toc141964563]Accommodation facility components

The proposed accommodation facility infrastructure area will comprise prefabricated demountable units, that will be delivered to site. Photograph 1.1 provides examples of a typical accommodation facility for a construction workforce. The final design and layout of the accommodation facility will be confirmed during detailed design; however, all components will sit within the development footprint identified for the accommodation facility as shown in Figure 1.4. The amendment report (EMM 2023b) and associated assessments are based on consideration of reasonable worse case impacts to allow flexibility in design and construction methodology. 

[image: A collage of a large and small building

Description automatically generated with medium confidence]

[bookmark: _Ref143615691][bookmark: _Toc144301981]Photograph 1.1	Examples of typical construction workforce temporary accommodation facilities

It is proposed that the construction workforce will be accommodated in industry standard four-bed units that feature four self-contained bedrooms with ensuite bathroom facilities. Up to 125 four-bed units will be installed, to accommodate 500 people. A small number of two-person executive style modules may also be installed. Other facilities, such as kitchen, dining room, licensed social area, gymnasium, recreation area, medical centre and laundry, will be provided through communal infrastructure. An example of workforce accommodation units (external view) is provided in Figure 1.5. An example of the typical layout of a four-bed unit is provided in 
Figure 1.6. 



[image: A drawing of several different types of buildings

Description automatically generated]

[bookmark: _Ref143615712][bookmark: _Toc144301958]Figure 1.5	Example of workforce accommodation units – external view 

[image: A blueprint of a building

Description automatically generated]

[bookmark: _Ref143615720][bookmark: _Toc144301959]Figure 1.6	Example of workforce accommodation units – typical layout 




[bookmark: _Hlk144378842]The demountable units may be constructed in stages of up to the 500-person capacity as construction of the project progresses. Communal infrastructure that can accommodate up to 500 people, readily upgradable to 1,000 people if required for future projects and subject to future approvals, will be installed alongside 125 four‑bed units. 

Communal facilities will include:

1. kitchen and dining hall

1. recreational facilities such as a gymnasium 

1. BBQ facilities

1. licensed social area

1. laundry and linen store facilities

1. medical centre.

Figure 1.7 and Figure 1.8 provide examples of a 500-person capacity accommodation facility layout. The exact layout to be adopted will be confirmed as part of future detailed design and will be based on the specific requirements of the site. 



[image: A blueprint of a building

Description automatically generated]

[bookmark: _Ref143615731][bookmark: _Toc144301960]Figure 1.7	Example 1 – layout of a 500-person accommodation facility

Note: Figure not to scale.




[image: A blueprint of a building

Description automatically generated]

[bookmark: _Ref143615738][bookmark: _Toc144301961]Figure 1.8	Example 2 – layout of a 500-person accommodation facility

Note: Figure not to scale.
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2. Accommodation facility access

No change will occur to the project’s primary vehicle access route as described and assessed in the EIS (EMM 2022b), which will be via the Castlereagh Highway, Barneys Reef Road and Birriwa Bus Route South. The primary vehicle access point on Barneys Reef Road will provide access to the development footprint of the project.

The accommodation facility will be accessed from the primary vehicle access route of the project through to a new internal access track between the solar and battery project and the accommodation facility (Figure 1.4). 

[bookmark: _Hlk144378877]An internal emergency access track will be constructed south of the accommodation facility infrastructure area, suitable for emergency vehicles (Figure 1.4). This will enable an alternative emergency access to the public road network, directed towards the south-eastern corner of the property. This emergency access track is not intended for general access.

0. [bookmark: _Toc144301907]Terminology

[bookmark: _Hlk140747009][bookmark: _Toc141964564]The following key terms are used throughout this amendment report: 

[bookmark: _Hlk101450657][bookmark: _Hlk101450921]The project: The project comprises of the solar and battery project assessed in the Birriwa Solar and Battery Project Environmental Impact Statement (EIS), and the accommodation facility assessed in this amendment report, as shown in Figure 1.3. 

The solar and battery project: The project assessed in the Birriwa Solar and Battery Project EIS.

The project area: The solar and BESS study area (1,330 ha) and the accommodation facility study area (205 ha), in which the DA will apply. The total project area considered for the project is approximately 1,535 ha.

[bookmark: _Hlk103351967]Accommodation facility study area: The area of assessment (approximately 205 ha) for baseline surveys and studies conducted for the amendment report. The study area comprises the maximum area considered for the Birriwa accommodation facility (refer to Figure 1.3), as part of the site selection process for the accommodation facility infrastructure and access. Note, this area is not the development footprint and hence is not the maximum extent of ground disturbing work (impact footprint).

Solar and BESS study area: The area of assessment (approximately 1,330 ha) for baseline surveys and studies conducted for the EIS. This study area comprises the maximum area considered in the EIS, based on the extent of land where ACEN holds landholder agreements and the area of potential impact for road upgrades.

Project development footprint: The maximum extent of ground disturbing work (impact footprint) associated with the amended project, comprising approximately 1,197 ha of land, associated with construction and operation of the project including the solar, BESS, road upgrades, re-inclusion of south-eastern corner, and accommodation facility components (refer to Figure 1.3), including:

25. Accommodation facility development footprint (approximately 33 ha): Comprises all operational components of the accommodation facility (approximately 23 ha, which includes the accommodation infrastructure area), the access track from the solar and BESS study area to the accommodation facility (approximately 6 ha), and an emergency access track which provides a secondary access from the accommodation facility infrastructure area to the south-east (approximately 4 ha). 




The solar and BESS development footprint and road upgrade corridor (approximately 1,164 ha): This is the impact footprint of the original project as assessed in the EIS (approximately 1,159 ha) and the re‑inclusion of the grassland area south-east of the solar and BESS study area (approximately 5 ha). It comprises the area to be developed within land where ACEN holds landholder agreements, including all operational components of the project, areas of direct impact for construction of the public road crossings, and the area of direct impact for public road upgrade works along the access route (i.e. part of Barneys Reef Road and its intersection with the Castlereagh Highway and Birriwa Bus Route South, connecting the access point to the project with the Castlereagh Highway). A refinement to the development footprint is included in the amended project, associated with the solar component of the project, to include the south-eastern corner (approximately 5 ha) of the solar and BESS study area into the development footprint. This area was conservatively mapped as derived native grassland and previously excluded from the solar and BESS development footprint. 

[bookmark: _Hlk144378907]Associated residence: A dwelling whose owners have entered into a land agreement with ACEN for the project. Residences identified with an ‘A’ are associated residences.

Non-associated residence: A dwelling whose owners do not have an agreement with ACEN for the project.  Residences identified with an ‘R’ are non-associated.

Viewpoints: Are representative public and private viewpoints of the study area, which are selected for assessment of the project’s level of exposure to them. They provide a representative sample of the likely visual landscape changes on the different users of the surrounding areas and their visual exposure to various project elements. Viewpoints can be representative of views from residential dwellings, public roadways or other local features (e.g. villages, other public recreation areas or scenic vistas of value to the community).

Viewshed: Is a theoretical assessment of visible elements from a particular viewpoint. It is created using GIS data (digital elevation model and digital surface model) to simulate the project’s visibility from the selected viewpoints.

0. [bookmark: _Toc144301908]The applicant

The applicant details are outlined in Table 1.1.

		[bookmark: _Ref143615797][bookmark: _Toc144301942]Table 1.1	Applicant details



		Name

		ACEN Australia Pty Ltd (ACEN) 



		Postal address

		Suite 2, Level 2, 15 Castray Esplanade, Battery Point, Tasmania 7004



		Contact

		Cédric Bergé



		ABN

		27 616 856 672





[bookmark: _Toc144301909]Purpose and scope of this report

[bookmark: _Hlk144378924]This landscape and visual impact assessment addendum (ALVIA) is an addendum to the Birriwa solar and battery project EIS LVIA. This ALVIA is appended to the amendment report (Appendix F.2 of the amendment report) and should be read in conjunction with the amendment report. This ALVIA provides a comprehensive assessment of the amended project’s potential impacts on the character of the landscape and the impacts on the local visual amenity.  

[bookmark: _Toc106635175][bookmark: _Toc109639740][bookmark: _Toc109805968][bookmark: _Toc115362665][bookmark: _Toc117160806][bookmark: _Toc144301910]Assessment approach and requirements

[bookmark: _Hlk144378937]This ALVIA has been prepared in accordance with the relevant Secretary’s environmental assessment requirements (SEARs), guidelines and policies, and in consultation with the relevant government agencies. 

The ALVIA was prepared with reference to the methods outlined in:

Guidelines for Landscape and Visual Impact Assessment Third Edition (2013) (the GLVIA), prepared by the Landscape Institute and Institute of Environmental Management and Assessment

Guideline for landscape character and visual impact assessment (2020) Centre for Urban Design Transport for NSW

Wind Energy: Visual Assessment Bulletin AB 01 For State significant wind energy development (2016) (VA Bulletin) NSW Department of Planning and Environment.

DPE published the Large-Scale Solar Guideline (Solar Guideline) in 2022, after the Birriwa Solar and Battery project scoping report was submitted and SEARs issued. Therefore, the Solar Guideline was not applied to the Birriwa Solar and Battery project, and therefore the Solar Guideline is not applicable to this ALVIA. Notwithstanding, this ALVIA assesses visual impacts from the accommodation facility only, and therefore does not fall under the Solar Guideline requirements. 



[bookmark: _Toc106635183][bookmark: _Ref106635424][bookmark: _Ref106635583][bookmark: _Ref109632527][bookmark: _Ref109634006][bookmark: _Toc109639748][bookmark: _Toc109805976][bookmark: _Toc115362669][bookmark: _Toc117160811]

[bookmark: _Toc144301911]Assessment methodology

[bookmark: _Toc106635184][bookmark: _Toc109639749][bookmark: _Toc109805977][bookmark: _Toc115362670][bookmark: _Toc117160812][bookmark: _Toc144301912]Overview

The assessment method used in this report is adapted from the GLVIA and VA Bulletin, which involve information review, consultation, field observations and photography, computer-based data processing and analysis, and application of subjective professional judgement.

[bookmark: _Toc530059644][bookmark: _Toc530059920][bookmark: _Toc530126544][bookmark: _Toc536784276][bookmark: _Toc106635185][bookmark: _Toc109639750][bookmark: _Toc109805978][bookmark: _Toc115362671][bookmark: _Toc117160813][bookmark: _Toc144301913]Stages in the assessment methodology

[bookmark: _Toc500490927][bookmark: _Toc506557034][bookmark: _Toc513460568][bookmark: _Toc513816162][bookmark: _Toc513816219][bookmark: _Toc513816638][bookmark: _Toc513816830][bookmark: _Toc513816887][bookmark: _Toc513817051][bookmark: _Toc525493191][bookmark: _Toc530059645][bookmark: _Toc530059921][bookmark: _Toc530126545][bookmark: _Toc536784277]Stage 1 – visual baseline study

This stage involves recording and analysing the existing landscape features, characteristics, the way in which the landscape is experienced, and the value or importance placed on the landscape and visual resource of the accommodation facility development footprint. 

The landscape character is determined by the number, size, type and contrast of elements present. Typically, the key elements are topography, vegetation, water features and built elements. Other important factors are the consistency of these elements and whether they have developed progressively over time and become well integrated into a harmonious landscape. In addition, consideration must be given to the prevalence of change, including whether the landscape is experiencing large-scale development.

The impact of a project on the landscape character is based on the combination of the sensitivity of the existing landscape and the magnitude of the proposal on the landscape. According to the Guideline for landscape character and visual impact assessment (2020), sensitivity refers to the quality of an area, and how sensitive the existing character is to change. The context is a primary factor in the visual sensitivity of the view. Generally, sites within higher contrasting landscapes have greater ability to absorb change, whereas sites within a uniform or highly ordered landscape have higher sensitivity and less potential for absorption.

Magnitude refers to the physical scale of the project in the landscape. This takes into account the size of the project, distance from any viewing areas and the contrast it has to the surrounding landscape. Table 2.1 has been developed to provide a rating for the impact of a project on landscape character. 

		[bookmark: _Ref117071420][bookmark: _Toc117070284][bookmark: _Toc117160843][bookmark: _Toc144301943]Table 2.1	Landscape character impact



		Sensitivity

		Magnitude



		

		High

		Moderate

		Low

		Negligible



		High

		High

		High

		Moderate

		Negligible



		Moderate

		High

		Moderate

		Low

		Negligible



		Low

		Moderate

		Low

		Low

		Negligible



		Negligible

		Negligible

		Negligible

		Negligible

		Negligible





[bookmark: _Toc500490928][bookmark: _Toc506557035][bookmark: _Toc513460569][bookmark: _Toc513816163][bookmark: _Toc513816220][bookmark: _Toc513816639][bookmark: _Toc513816831][bookmark: _Toc513816888][bookmark: _Toc513817052][bookmark: _Toc525493192][bookmark: _Toc530059646][bookmark: _Toc530059922][bookmark: _Toc530126546][bookmark: _Toc536784278]Stage 2 – visual catchment definition

The studies for visual catchment area establish the area in which the project may be visible, who will see the project infrastructure, and the nature of the views at those points. A Zone of Visual Influence (ZVI) is generated using geographic information system (GIS) analysis and is used to simulate the project’s visibility from the surrounding landscape. 

The ZVI is a tool to help determine the extent of visibility, and the locations that may be impacted. It is used as a guide for fieldwork, viewpoint selection and early detection of potential visual impacts.

[bookmark: _Toc500490929][bookmark: _Toc506557036][bookmark: _Toc513460570][bookmark: _Toc513816164][bookmark: _Toc513816221][bookmark: _Toc513816640][bookmark: _Toc513816832][bookmark: _Toc513816889][bookmark: _Toc513817053][bookmark: _Toc525493193][bookmark: _Toc530059647][bookmark: _Toc530059923][bookmark: _Toc530126547][bookmark: _Toc536784279]Stage 3 – viewpoint selection

Viewpoints provide a representation of the likely changes a project will have on the landscape from a specific location. The effect a project has on the landscape can be illustrated photographically and evaluated consistently across the project. 

Viewpoints are selected to provide representative samples of the likely changes and the exposure to project elements. The viewpoints presented as part of this assessment are considered representative of potential visual impacts from a number of the locations identified as areas of concern by the local community and include local roads and private viewpoints from residential properties.

This ALVIA has identified four potential viewpoints. These are made up of dwellings and roadways near the proposed accommodation facility development footprint. 

[bookmark: _Toc500490930][bookmark: _Toc506557037][bookmark: _Toc513460571][bookmark: _Toc513816165][bookmark: _Toc513816222][bookmark: _Toc513816641][bookmark: _Toc513816833][bookmark: _Toc513816890][bookmark: _Toc513817054][bookmark: _Toc525493194][bookmark: _Toc530059648][bookmark: _Toc530059924][bookmark: _Toc530126548][bookmark: _Toc536784280]Stage 4 – viewpoint assessment

Visual magnitude

The magnitude of change on the visual landscape is one factor in determining the significance of visual impacts of the project (refer to Table 2.2 and Table 2.3). In accordance with the GLVIA, this visual assessment considered the following criteria in determining the magnitude of change on a receptor:

Whether the impact is temporary or permanent – impacts that are for a limited duration are considered less significant than those that occur for an extended period or are permanent.

Distance of the viewer from the altered elements in the landscape – close proximity to an altered landscape will increase the significance for private dwellings. In the case of motorists, mid ground changes can be greater than foreground elements as they can result in longer viewing times.

Length of viewing time – views from a dwelling are constant, whereas some views from roadways as experienced by motorists may be brief depending upon speed and viewing direction.

Extent of view affected – impacts that are visible over a greater portion of a view are more significant than those where only a part of the view is impacted. Intervening topography and vegetation will also affect the magnitude of change.

Scale of change – the loss or addition of features in the view and changes in the proportion of the view affected by the project.

		[bookmark: _Ref117071492][bookmark: _Toc105596042][bookmark: _Toc106635213][bookmark: _Toc109639779][bookmark: _Toc109640735][bookmark: _Toc117070285][bookmark: _Toc117160844][bookmark: _Toc144301944]Table 2.2	Magnitude of change – viewing experience



		Duration of view

		Distance from site (km)



		

		0–0.5

		0.5–1.0

		1.0–2.5

		2.5–4.0

		>4.0



		Long (>20 minutes)

		High

		High

		Moderate

		Moderate

		Low



		Moderate (2–20 minutes)

		High

		Moderate

		Moderate

		Low

		Low



		Short (<2 minutes)

		Moderate

		Low

		Low

		Low

		Low







		[bookmark: _Ref117071499][bookmark: _Toc105596043][bookmark: _Toc106635214][bookmark: _Toc109639780][bookmark: _Toc109640736][bookmark: _Toc117070286][bookmark: _Toc117160845][bookmark: _Toc144301945][bookmark: _Hlk106632465]Table 2.3	Magnitude of change – scale



		Scale of change

		Extent of view affected



		

		High

		Moderate

		Low



		High

		High

		High

		Moderate



		Moderate

		High

		Moderate

		Low



		Low

		Moderate

		Low

		Low





The two sensitivity ratings from Table 2.2 and Table 2.3 are combined to form the visual sensitivity rating as indicated in Table 2.4. This magnitude of change rating is applied to the visual impact rating shown in Table 2.8.

		[bookmark: _Ref98161220][bookmark: _Toc105596044][bookmark: _Toc106635215][bookmark: _Toc109639781][bookmark: _Toc109640737][bookmark: _Toc117070287][bookmark: _Toc117160846][bookmark: _Toc144301946]Table 2.4	Magnitude of change



		Scale of change

		Viewing experience



		

		High

		Moderate

		Low



		High

		High

		High

		Moderate



		Moderate

		High

		Moderate

		Low



		Low

		Moderate

		Low

		Low





[bookmark: _Toc500490931][bookmark: _Toc506557038][bookmark: _Toc513460572][bookmark: _Toc513816166][bookmark: _Toc513816223][bookmark: _Toc513816642][bookmark: _Toc513816834][bookmark: _Toc513816891][bookmark: _Toc513817055][bookmark: _Toc525493195][bookmark: _Toc530059649][bookmark: _Toc530059925][bookmark: _Toc530126549][bookmark: _Toc536784281]Visual sensitivity

Visual sensitivity is a measure of the landscape’s ability to visually absorb development without a significant change in the character. It is a function of the view type and context. In this assessment, the major factor influencing visual sensitivity is the level of contrast between the project-related infrastructure and the rural landscape setting in which it will be set.

[bookmark: _Toc334087675][bookmark: _Toc334087784][bookmark: _Toc334087893]The physical characteristics of the landscape, including existing development features, are integral components in determining the visual sensitivity. For example, a low visual sensitivity would enable a modification or addition to be made to the landscape which would only cause minimal contrast and result in a high level of integration with the surrounding landscape. Similarly, a high visual sensitivity would mean the same modification or addition to the surrounding landscape would cause high contrast to the surrounding landscape. 

The VA Bulletin identifies the type of view as viewer sensitivity and the view context as scenic quality. Viewer sensitivity relates to the location of the viewer and the relative importance placed on the landscape viewed from that viewpoint by the community or visitors. These viewpoints include public use areas, public travel ways, and private homes. 

Visual sensitivity has been assessed based on the viewer sensitivity level classification given in the VA Bulletin, presented in Table 2.5.




		[bookmark: _Ref99979875][bookmark: _Toc481767024][bookmark: _Toc482112059][bookmark: _Toc490049204][bookmark: _Toc490049215][bookmark: _Toc506557084][bookmark: _Toc506557112][bookmark: _Toc513292310][bookmark: _Toc513460412][bookmark: _Toc513460426][bookmark: _Toc513816269][bookmark: _Toc513816283][bookmark: _Toc513816688][bookmark: _Toc513816702][bookmark: _Toc513816937][bookmark: _Toc513816951][bookmark: _Toc525493267][bookmark: _Toc525493294][bookmark: _Toc530059715][bookmark: _Toc530059742][bookmark: _Toc530059991][bookmark: _Toc530060018][bookmark: _Toc530126615][bookmark: _Toc530126642][bookmark: _Toc536784347][bookmark: _Toc536784375][bookmark: _Toc105596045][bookmark: _Toc106635216][bookmark: _Toc109639782][bookmark: _Toc109640738][bookmark: _Toc117070288][bookmark: _Toc117160847][bookmark: _Toc144301947]Table 2.5	Viewer sensitivity level classification



		Viewer sensitivity

		Description



		High

		Residential areas and rural villages (defined as land zoned R1, R2, R3, R4, R5 and RU5 in the Standard Instrument Local Environmental Plan [Standard Instrument LEP]).

Recreation, cultural or scenic sites and viewpoints of National or State significance such as National Parks, National reserves, and World Heritage areas.

Any buildings, historic rural homesteads/dwellings on the State or local Government Heritage List.



		Moderate

		Rural dwelling(s).

Tourist and visitor accommodation (definition in Standard Instrument LEP).

Recreation, cultural or scenic sites and viewpoints of regional significance.



		Low

		Interstate and state passenger rail lines with daily daylight services.

State highways, freeways and classified main roads, classified tourist roads.

Land management roads with occasional recreation traffic.

Walking tracks of moderate local significance or infrequent recreation usage.

Other low use and low concern viewpoints and travel routes.

Navigable waterways. 

Other low use and low concern viewpoints and travel routes.





Source:	Table 5 from VA Bulletin (DPE 2016).

Scenic quality refers to the relative scenic or aesthetic value placed on the landscape by the community. This is based on the presence of key landscape features known to be associated with community perceptions of high, moderate or low scenic quality. The scenic quality classifications used in this assessment are identified in 
Table 2.6.

		[bookmark: _Ref99979812][bookmark: _Toc105596046][bookmark: _Toc106635217][bookmark: _Toc109639783][bookmark: _Toc109640739][bookmark: _Toc117070289][bookmark: _Toc117160848][bookmark: _Toc144301948]Table 2.6	Scenic quality classification



		Scenic quality

		Landforms

		Vegetation

		Waterbodies



		High

		Isolated peaks, steep rocky ridges, cones or escarpments with distinctive form and/or colour contrast that become focal points.

Larger areas of distinctive rock outcrops or boulders.

Well defined, steep sided valley gorges.

		Strongly defined patterns with combinations of eucalypt forest, naturally appearing openings, streamside vegetation and/or scattered exotics. 

Distinctive stands of vegetation that may create unusual forms, colours or textures in comparison to surrounding vegetation.

		Visually prominent lakes, reservoirs, rivers, streams and swamps.



		Moderate

		Steep, hilly and undulating ranges that are not visually dominant. 

Broad shallow valleys. 

Moderately deep gorges or moderately steep valley walls. 

Minor rock outcrops.

		Predominantly open forest or woodland combined with some natural openings in patterns that offer some visual relief. 

Vegetative stands that exhibit a range of size, form, colour, texture and spacing.

		Intermittent streams, lakes, rivers, swamps and reservoirs.



		Low

		Large expanses of flat or gently undulating terrain. 

Indistinct, dissected or unbroken landforms that provide little illusion of spatial definition or landmarks. 

		Extensively cleared and cropped areas with very limited variation in colour and texture.

		Natural waterbody absent.





Source:	Table 3 from VA Bulletin (DPE 2016).

The two visual sensitivity ratings above are combined to form the visual sensitivity rating as indicated in Table 2.7. This combined rating is applied to the visual impact rating shown in Table 2.8.

		[bookmark: _Ref96962693][bookmark: _Toc97019061][bookmark: _Toc105596047][bookmark: _Toc106635218][bookmark: _Toc109639784][bookmark: _Toc109640740][bookmark: _Toc117070290][bookmark: _Toc117160849][bookmark: _Toc144301949]Table 2.7	Visual sensitivity rating



		Viewer sensitivity

		Scenic quality



		

		High

		Moderate

		Low



		High

		High

		High

		Moderate



		Moderate

		High

		Moderate

		Low



		Low

		Moderate

		Low

		Low





Evaluation of significance

The significance of a change in the landscape is a function of the magnitude of that change when considered against the view type/context and the sensitivity of a receptor. Typically, a noticeable change in the landscape in a rural or natural landscape, combined with a high visual sensitivity, would be considered highly significant, whereas a change in an already heavily modified landscape would be considered of low or moderate significance.

Visual impact refers to the change in the appearance of the landscape because of development. This report addresses a number of factors that contribute to the visual impacts and has presented them in a measurable way. 

Table 2.8 combines the visual sensitivity rating with the magnitude of change rating to determine the visual impact rating. This rating is applied to each viewpoint to measure the impacts of a development from that specific location. 

		[bookmark: _Ref105679010][bookmark: _Toc105596048][bookmark: _Toc106635219][bookmark: _Toc109639785][bookmark: _Toc109640741][bookmark: _Toc117070291][bookmark: _Toc117160850][bookmark: _Toc144301950]Table 2.8	Evaluation of significance – visual impact rating



		Visual sensitivity

		Magnitude of change



		

		High

		Moderate

		Low



		High

		High

		High

		Moderate



		Moderate

		High

		Moderate

		Low



		Low

		Moderate

		Low

		Low





The primary assessment tools for determining the significance of impact of the project are the site inspections and photographs of the views from the selected viewpoints. This enables an assessment of potential visual impact, taking into consideration the nature of the landscape, topography, the distance between the viewpoint and the proposed infrastructure, as well as the type of view experienced.

Stage 5 – mitigation

The final step in the assessment process is to determine additional measures that could be incorporated into the design of the project to reduce, or where possible, eliminate the visual impact of the project.

Mitigation measures can be in several forms including:

design of project infrastructure to reduce the contrast with the surrounding environment by:

moving project elements to less visible locations

removing some project elements

re-sizing the project elements

use finishes and products that minimise or eliminate surface glare

select finishes and colours that are appropriate to the location and context to blend the development into surroundings. Neutral colours that blend in with the surrounding landscape will be used where possible, such as khaki, green, beige, or similar

use of visual buffers and screening by planting vegetation

designing infrastructure to screen operations and lighting.

Mitigation measures that have been incorporated into the design of the project are discussed in Chapter 5 of this report.



[bookmark: _Ref114815445][bookmark: _Toc115362672][bookmark: _Toc117160814][bookmark: _Toc144301914]Visual baseline study

[bookmark: _Ref144301770][bookmark: _Toc144301915][bookmark: _Toc106635187][bookmark: _Toc109639752][bookmark: _Toc113532349]Constraints analysis

[bookmark: _Hlk144379020][bookmark: _Hlk144378995]Two locations were initially considered within the same lot do develop the accommodation facility; a northern and southern location. Using wireframe modelling and photomontages, it was apparent that the southern location had the potential to be visible from Merotherie Road and a nearby dwelling (R37). 

This visual constraint analysis aided in the selection of the current location, as the northern option provided screening from dwellings and the nearby roadways.

[bookmark: _Toc144301916]Land use

The accommodation facility study area is located in a rural setting. Key land uses in the local and broader region include agriculture, consisting primarily of sheep and cattle grazing and dry land cropping, with areas of mining, viticulture and production forestry within the broader region (in the vicinity of Gulgong and Mudgee). There are 11 dwellings scattered within 4 km of the accommodation facility development footprint (refer Table 4.2). There are no existing buildings within the accommodation facility development footprint. 

The majority of the land surrounding the accommodation facility study area is zoned RU1 primary production under the Mid-Western Regional LEP 2012. 

Historic heritage

An historic heritage assessment (HHA) for the Birriwa solar and battery project was completed in 2022 (OzArk 2022 B). An addendum HHA (Ozark 2023) was completed addressing the accommodation facility study area in 2023. Regarding the accommodation facility development footprint these reports found:

No listed historic heritage items within or near the project area (p. 45).

No historic sites were recorded during the survey within the accommodation facility study area (p. 45).

The visual amenity of local heritage sites will not be impacted by the proposed accommodation facility, and no significant historic items will be impacted (p. 47).

Aboriginal heritage

A search of the Aboriginal Heritage Information Management System (AHIMS) register identified no previously recorded sites within the study area. There are no sites in the study area currently or previously listed on the Commonwealth Heritage List or the National Heritage List. 

One Native Title Claim covers the study area, Warrabinga-Wiradjuri #7 (NC2018/002, NSD857/2017), which covers an area from Dunedoo to Lithgow.

An Aboriginal heritage assessment (ACHA) for this project was completed in 2022 (OzArk 2022 A). An addendum ACHA (Ozark 2023) was completed addressing the accommodation facility study area in 2023). The addendum report completed desktop and field searches of the project site and found:

One Aboriginal site located in the accommodation facility development footprint (36-2-0518 (Mangarlowe IF-2)). This site is recommended for salvage (p. 49).

No other aboriginal heritage sites were identified as potentially impacted by the proposed accommodation facility.

[bookmark: _Toc106635188][bookmark: _Ref106635546][bookmark: _Ref109633898][bookmark: _Toc109639753][bookmark: _Toc113532350][bookmark: _Toc144301917]Residences

[bookmark: _Hlk144379069]A number of non-associated and associated residences have been identified in the vicinity of the accommodation facility study area. Associated residences whose owners have a landholder agreement with ACEN for the project are identified with an ‘A’. Non-associated residences that are not associated with the project and do not hold landholder agreements with ACEN and are identified with an ‘R’.

There are a total of 11 residences within 4 km of the accommodation facility development footprint. Nine non-associated residences are located between 2 km and 4 km from the accommodation facility development footprint (Figure 1.3). One associated residence (A4) is approximately 940 m from the accommodation development footprint (closest point to the access track), and one non-associated residence (R37) is approximately 1.8 km from the accommodation facility development footprint (closest point to the emergency access track). The non‑associated residence (R37) is approximately 2.5 km from the accommodation facility infrastructure area and the associated residence (A4) is approximately 2.1 km from the accommodation facility infrastructure area. 

The locations of the receptors and representative viewpoints considered as part of this assessment are shown on Figure 4.2.

[bookmark: _Toc106635189][bookmark: _Toc109639754][bookmark: _Toc113532351][bookmark: _Toc144301918]Roads

No change will occur to the project’s primary vehicle access route as described and assessed in the (EMM 2022), which will be via the Castlereagh Highway, Barneys Reef Road and Birriwa Bus Route. The primary vehicle access point on Barneys Reef Road will provide access to the development footprint of the project.

The accommodation facility will be accessed from the primary vehicle access route of the project through to a new internal access track between the solar and battery project and the accommodation facility (Figure 1.4). 

An internal emergency access track will be constructed south of the accommodation facility, suitable for emergency vehicles (Figure 1.4). This will enable an alternative emergency access to the public road network, directed towards the south-eastern corner of the property. This emergency access track is not intended for general access.

[bookmark: _Toc106635190][bookmark: _Toc109639755][bookmark: _Toc113532352][bookmark: _Toc144301919]Towns

Townships in the region of the accommodation facility development footprint are characterised by scattered small villages and small rural centres.

The closest township to the accommodation facility development footprint is Birriwa – a small village of less than 50 people (according to 2021 census data) located near the northern border of the Mid-Western LGA. Birriwa lies just over 9 km to the west of the accommodation facility development footprint, and will have no view of the accommodation facility infrastructure.

The nearest towns are Dunedoo (population approximately 700 in 2021 census), located 22 km north-west of the accommodation facility development footprint, and Gulgong (population 2,600 in 2021 census), located 22 km south of the accommodation facility development footprint.

[bookmark: _Toc143606761][bookmark: _Toc143606762][bookmark: _Toc106635191][bookmark: _Toc109639756][bookmark: _Toc113532353][bookmark: _Toc144301920]Vegetation

Much of the accommodation facility study area has been extensively cleared of trees and has been highly modified by historic farming practices. 

The landscape typical of the region is predominantly cleared, open grazing land with scattered groupings of remnant native trees. Existing vegetation is generally found along drainage lines, roadsides and along the perimeter of paddocks and property boundaries. 

The remnant vegetation in or near the accommodation facility study area is derived from the following vegetation communities:

Yellow Box grassy woodland on lower slopes and valley flats within/around the study area

Rough-Barked Apple – Red Gum – Yellow Box woodland along the lower northern slopes of Barneys Reef

Queensland Bluegrass – Redleg Grass – Rats Tail Grass – Spear Grass – Panic Grass derived grassland along the lower slopes of Barneys Reef.

[bookmark: _Toc106635192][bookmark: _Toc109639757][bookmark: _Toc113532354][bookmark: _Toc144301921]Topography

The accommodation facility footprint lies on the south-east facing lower slopes of Barneys Reef, which runs east to west within the project area. The elevation of the accommodation facility study area is at 450–500 m AHD (Australian Height Datum). There is an un-named third order stream flowing north-easterly, located south of the accommodation facility.

[bookmark: _Toc106635193][bookmark: _Toc109639758][bookmark: _Toc113532355][bookmark: _Toc144301922]Landscape values

Mid-Western Regional Council has identified enhancing and protecting the region’s biodiversity and natural heritage as a key planning priority in their Strategic Planning Statement (2020). This would indicate there is a high value placed on the natural landscape. Elements like waterways that support vegetation and wildlife would have a high community value. This would be true of wooded areas like Barneys Reef as well. No significant scenic vistas have been identified as having potential to be impacted by the project.

[bookmark: _Toc106635194][bookmark: _Toc109639759][bookmark: _Toc113532356][bookmark: _Toc144301923]Night lighting

The project sits within the Dark Sky Region surrounding the Siding Spring Observatory. Developments within this area are required to apply good lighting design principles that eliminate light spill. These principles are illustrated in the Dark Sky Planning Guideline (2016), and include:

eliminating upward spill light

directing light downwards, not upwards

use of shielded fittings

avoiding ‘over’ lighting

switching lights off when not required

use of energy efficient bulbs

use of asymmetric beams, where floodlights are used

ensuring lights are not directed towards reflective surfaces

use of warm white colours.




[bookmark: _Toc106635195][bookmark: _Toc109639761][bookmark: _Toc113532358][bookmark: _Toc144301924]Other developments

[bookmark: _Hlk144379106]The following developments have been identified in various stages of planning, which are in close proximity to the accommodation facility:

RES is seeking approval to develop the Barneys Reef Wind Farm along the southern slopes of Barneys Reef. The project includes 63 wind turbines with supporting BESS and electrical infrastructure. The turbine locations begin along the Castlereagh Highway at Gingers Lane and stretch to Merotherie and Bungaba in the east. The closest proposed turbine location is 750 m south of the accommodation facility development footprint. There are two turbines that would be located in this area, with a third located 2.2 km south-east of the accommodation facility development footprint. Based on the visual impact assessment of the wind farm, 10-19 turbines would be visible from the accommodation facility infrastructure area. The dwelling R37 has been identified as a dwelling associated with the Barneys Reef Wind Farm.

ACEN is seeking approval to develop the Valley of the Winds project, which is located north of the Golden Highway. The closest turbine is 12 km north of the accommodation facility development footprint, between Leadville and Uarbry. The project stretches northward to Coolah. This project is not expected to be visible from the accommodation facility infrastructure area.

Narragamba Solar project is in the EIS preparation stage of the approvals process. It is located approximately 2 km south-east of the accommodation facility development footprint. There is a very low chance of any cumulative impact anticipated due to low visibility of the accommodation facility infrastructure area from Merotherie Road. The temporary nature of the proposed accommodation facility means it would be decommissioned once it is no longer required.

[bookmark: _Toc115362678][bookmark: _Toc117160820][bookmark: _Toc144301925]Key landscape features

Key features in the landscape add to the character and uniqueness of a place. The features may include dramatic natural features like a mountain peak, cliff or waterfall. A feature can also be much smaller in scale like a distinctive tree or cluster of trees that stands out visually in the landscape. 

The features identified below help define the project area and its surrounds and thus are key elements in the landscape. 

Barneys Reef

The reef is a distinct feature characterised by steep rocky slopes that define the valleys around it. The upper slopes are covered with remnant vegetation that contrasts with the agricultural land along the valleys. 

Agricultural valleys

The valleys are defined as alluvial plains along waterways. They have flat or gently undulating land that rises from a river or creek. The land has been cleared to make way for agricultural uses, including cropping and grazing. 







[bookmark: _Toc106635196][bookmark: _Ref106635397][bookmark: _Ref106635407][bookmark: _Ref106635434][bookmark: _Ref109632470][bookmark: _Ref109632541][bookmark: _Toc109639762][bookmark: _Toc109805990][bookmark: _Toc115362680][bookmark: _Toc117160822][bookmark: _Toc144301926]Visual assessment

[bookmark: _Toc115362681][bookmark: _Toc117160823][bookmark: _Toc144301927]Zone of visual influence

A zone of visual influence (ZVI) diagram has been prepared for the project to illustrate the theoretical visibility of the proposed project infrastructure. The ZVI represents the area over which a development can be seen. Refer to Figure 4.1 for the ZVI.

The ZVI was generated using a digital elevation model (DEM) and a digital surface model (DSM), both of which cover the accommodation facility development footprint, the selected viewpoints and their immediate surrounds. The DEM and DSM were built using publicly available ELVIS spatial data from the Foundation Spatial Data Framework. 

The DEM is representative of the bare earth surface and only takes into account the topography of the landscape. The DSM is representative of the actual surface of the earth and takes into account a variety of different features in the landscape, including vegetation and built structures (e.g. rural dwellings, farm sheds and agricultural infrastructure). 

It is important to note that the ZVI does not take into account the diminishing size of the project elements as the viewer moves further away. It only indicates where the project elements will be visible, with no obstructions. To account for the diminishing effect of distance on the project elements, distance bands are marked on the ZVI. These provide a general indication of relative size based on the characteristics of the human eye.

Summary of ZVI

The topography of the region limits the distance from which the accommodation facility can be seen. Higher ground to the north and south will prevent views from beyond a short distance. Complete views of the accommodation facility development footprint from beyond 2 km are limited to a narrow easterly band extending out to about 3.5 km.

Partial views of the accommodation facility development footprint from up to 4 km away will be possible in an arc from east to south-east, however, given the scale of the proposed structures and the varied landscape, these views will be relatively unaffected.










[bookmark: _Ref139360363][bookmark: _Toc117152873][bookmark: _Toc117161086][bookmark: _Toc144301962]Figure 4.1	Zone of visual influence




[bookmark: _Toc144301928]Assessed viewpoints

To assess these impacts, specific viewpoints are used to represent what people can see from that location and its immediate surrounds. A viewpoint might be selected at a dwelling, or near a cluster of dwellings to illustrate the visibility of a project from those dwellings. Viewpoints can also be along roadways and at public locations to capture the visual experience people have while in those places.

Four representative viewpoints were selected from locations near dwellings and main roadways near the accommodation facility study area. The locations of the viewpoints considered as part of this assessment are illustrated on Figure 4.2. 

Table 4.1 provides the rationale for selecting each photograph location. The representative viewpoints were selected based on the following criteria:

proximity to project elements

the location of dwellings and other local features and important sites 

the positioning of regional and local roads and potential impacts on passing motorists

local topography

presence of remnant vegetation and wind breaks with potential to provide screening.

Photographs from these representative viewpoints were captured and a selection of these photographs has been provided in the following sections as part of the viewpoint analysis. The photographs are used to represent and assess the visual changes that may occur from the development of the accommodation facility. 

As part of the preparation of this ALVIA, site inspections were carried out during early 2022 and most recently during the month of June 2023. The purpose of the site inspections was to ground-truth the representative viewpoints identified during the initial desktop analysis and photograph the accommodation facility footprint from representative viewpoints.




		[bookmark: _Ref99979713][bookmark: _Toc105596049][bookmark: _Toc106635220][bookmark: _Toc109639786][bookmark: _Toc113532383][bookmark: _Toc144301951]Table 4.1	Assessed viewpoints, receptors and rational for selection



		Assessment location

		Viewpoint type(s)

		Representative receptors

		Distance to accommodation facility development footprint*

		Rationale for selection



		Viewpoint 1

		Dwellings, cyclists and motorists

		R37, motorists and cyclists along Merotherie Road

		1.8 km

		This view is from Merotherie Road, south-east of the accommodation facility development footprint. 

The view is also representative of views from one dwelling south of the project.

This viewpoint is also representative of views experienced by cyclists on the Central West Cycle Trail, which runs along Merotherie Road.



		Viewpoint 2

		Cyclists and motorists

		R35, R36, motorists and cyclists along Merotherie Road

		1.5 km

		This view is from east of the proposed accommodation facility infrastructure, on Merotherie Rd just north of the intersection with Birkalla Rd.



		Viewpoint 3

		Dwellings, cyclists and motorists

		R34, R35, R36, motorists and cyclists along Merotherie Road

		1.3 km

		This view is from Merotherie Road, east of the accommodation facility. 

This viewpoint is also representative of views experienced by cyclists on the Central West Cycle Trail, which runs along Merotherie Road.



		Viewpoint 4

		Dwelling and cyclists

		R12, R13, Motorists and cyclists along Birriwa Bus Route North

		2.4 km to access road

		This viewpoint is located north of the accommodation facility along Birriwa Bus Route North. It represents views from roads and dwellings and illustrates the visibility of the accommodation facility development footprint and associated access tracks. 












[bookmark: _Ref105679411][bookmark: _Ref117105787][bookmark: _Toc105769254][bookmark: _Toc106635230][bookmark: _Toc109639798][bookmark: _Toc109640754][bookmark: _Toc117152874][bookmark: _Toc117161087][bookmark: _Toc144301963][bookmark: _Hlk141717951]Figure 4.2	Viewpoint locations and receptors




[bookmark: _Toc144301964]Figure 4.3	Viewpoint 1






[bookmark: _Toc144301965]Figure 4.4	Viewpoint 2




[bookmark: _Toc144301966]Figure 4.5	Viewpoint 2 - photomontage




[bookmark: _Toc144301967]Figure 4.6	Viewpoint 3




[bookmark: _Toc144301968]Figure 4.7	Viewpoint 3 - photomontage




[bookmark: _Toc144301969]Figure 4.8	Viewpoint 4




[bookmark: _Toc144301929]Visual impacts on residences

[bookmark: _Hlk144379155]There are a total of 11 dwellings within 4 km of the accommodation facility development footprint. Nine non-associated residences are located between 2 km and 4 km from the accommodation facility development footprint. One associated residence (A4) is located within approximately 940 m and one non-associated residence (R37) is within approximately 1.8 km of the accommodation facility development footprint. 

All but two of the dwellings within 4 km of the accommodation facility development footprint will have no view of the accommodation facility development footprint. The following dwellings may experience some visual impact:

One dwelling (R35) may have partial views of the accommodation facility infrastructure filtered by existing vegetation from a distance of just over 3 km.

One dwelling (R37) may have partial views of a small section of the accommodation facility access track at a distance of over 2.4 km. Existing topography will prevent any view of the accommodation facility infrastructure from this location.

The visual impact for both of these dwellings is low.

The proposed accommodation facility does not require any change to the visual impact assessment already undertaken for the solar and battery project for any dwelling.

Attachment A includes viewshed analyses for all the dwellings within 4 km of the accommodation facility footprint.

		[bookmark: _Ref143615637][bookmark: _Toc144301952]Table 4.2	Dwellings within 4 km of the accommodation facility development footprint



		Dwelling

		Location

		Distance to accommodation facility infrastructure area

		Visual assessment

		Recommended mitigation measures

		Combined impact of solar and battery project/ accommodation facility infrastructure area



		A4

		908 Birriwa Bus Route South

		2.1 km

		Topography and existing vegetation along slopes of Barneys Reef will screen the accommodation facility and access road.

Based on the ZVI, there is no visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No additional impact – the accommodation facility infrastructure will not be visible from this dwelling.



		R5

		591A Birriwa Bus Route South

		4.4 km 



		Topography and existing vegetation along slopes of Barneys Reef will most likely screen the accommodation facility and access road.

Based on the ZVI, there is no visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No additional impact – the accommodation facility infrastructure will not be visible from this dwelling.



		R12

		678 Birriwa Bus Route North

		3.8 km



		Topography and existing vegetation along slopes of Barneys Reef will most likely screen the accommodation facility and access road.

Based on the ZVI, there is no visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No additional impact – the accommodation facility infrastructure will not be visible from this dwelling.



		R13

		1085 Birriwa Bus Route South

		2.7 km



		Topography and existing vegetation along slopes of Barneys Reef will screen the accommodation facility. There is potential to see the access road for a distance of approximately 
300 m.

Based on the ZVI, there is no visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No combined impact – the accommodation facility infrastructure will not be visible from this dwelling.

It is not possible to see both the solar and battery project and the accommodation facility development footprint from this location.



		R34

		135 Birkalla Road

		2.3 km



		Topography and existing vegetation will most likely screen the accommodation facility and access road.

Based on the ZVI, there is low visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No combined impact – the solar and battery project will not be visible from this dwelling.

It is not possible to see both the solar and battery project and the accommodation facility development footprint from this location.



		R35

		82 Birkalla Road

		3.1 km



		This dwelling may have partial views of the proposed accommodation facility through existing vegetation.

At a distance of over 3 km the impact of partial views of small-scale structures will be minor.

Based on the ZVI, there is low visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No combined impact – the solar and battery infrastructure will not be visible from this dwelling.

It is not possible to see both the solar and battery project and the accommodation facility development footprint from this location.



		R36

		110 Coppers Lane 

		3.7 km



		Topography and existing vegetation will most likely screen the accommodation facility and access road.

Based on the ZVI, there is no visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No combined impact – the solar and BESS infrastructure will not be visible from this dwelling.

It is not possible to see both the solar and battery project and the accommodation facility development footprint from this location.



		R37

		677 Merotherie Road

		2.5 km



		Topography and existing vegetation will most likely screen the accommodation facility and access road.

[bookmark: _Hlk143100431]Based on the residential viewshed analysis for this property (Figure A.4), the accommodation facility infrastructure will not be visible from this location. 

Without existing vegetation a small portion of the accommodation facility access road may be visible at a distance of over 2.4 km.

		Not required.

Refer Attachment A for viewshed analysis.

		No combined impact – the solar and battery infrastructure will not be visible from this dwelling.

It is not possible to see both the solar and battery project and the accommodation facility development footprint from this location.



		R38

		1920 Barneys Reef Road

		3.4 km



		Topography and existing vegetation along slopes of Barneys Reef will most likely screen the accommodation facility and access road.

Based on the ZVI, there is no visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No combined impact – the solar and battery infrastructure will not be visible from this dwelling.

It is not possible to see both the solar and battery project and the accommodation facility development footprint from this location.



		R39

		1921 Barneys Reef Road

		3.6 km



		Topography and existing vegetation along slopes of Barneys Reef will most likely screen the accommodation facility and access road.

Based on the ZVI, there is no visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No combined impact – the solar and BESS infrastructure will not be visible from this dwelling.

It is not possible to see both the solar and battery project and the accommodation facility development footprint from this location.



		R39a

		1995 Barneys Reef Road

		3.8 km 



		Topography and existing vegetation along slopes of Barneys Reef will most likely screen the accommodation facility and access road.

Based on the ZVI, there is no visual impact expected at this dwelling.

		Not required.

Refer Attachment A for viewshed analysis.

		No combined impact – the solar and battery infrastructure will not be visible from this dwelling.

It is not possible to see both the solar and battery project and the accommodation facility development footprint from this location.





[bookmark: _Toc115362684][bookmark: _Ref117073659][bookmark: _Toc117160826][bookmark: _Toc144301930]


Night lighting assessment

Lights have the potential to alter the night time landscape character of the region. 

Potential sources of light sources include:

lighting for safety and security within the accommodation facility 

vehicles along the access road to the Birriwa solar and battery project. 

The accommodation facility has been sited to minimise visibility from existing dwellings, homesteads, and public viewpoints. It is unlikely that the proposed lighting will create a noticeable impact on the existing night lighting. 

Overview of potential impacts from night lighting

Visual impact assessments are not required to, and do not attempt to, assess the amount or brightness of light reaching any location. It is possible to predict that a dwelling or viewpoint with possible views of the accommodation facility development footprint may also see light emitted by the accommodation facility infrastructure or by vehicles using the accommodation facility access track.

Night lighting impacts are possible at:

Two dwellings that have possible views (R35 and R37).

Two viewpoints that have filtered views of the accommodation facility development footprint (viewpoints 2 and 3).

Although the amount, brightness or quality of light are not assessed as part of this report, the distances involved and existing vegetation indicate the impact of night lighting will be minor.

New light sources related to the accommodation facility have the potential to extend visual impacts into the night. Due to the relatively isolated location of the accommodation facility, there is a very small number of existing light sources to illuminate the night sky. The existing light sources are associated with dwellings and motor vehicles travelling along Merotherie Road and Birkalla Road. 

The highest visual impact of night lighting is expected to be on people who enjoy the outdoors at night, specifically night-sky enthusiasts, photographers, star gazers and campers. The impact of night lighting is unlikely to be experienced from inside dwellings since internal lights reflect off windows and limit views of the exterior at night. 

Lighting design principles

Minimising light pollution of the night sky will be considered within the design phases of the accommodation facility. Siting project elements can play a large role in reducing the visibility of any required lighting. Good use of the landscape to reduce lighting impacts include:

use of landform to shield the project from view

use of landscape elements (trees, mounding, walls) to shield effects of lighting from view.

Good lighting design can also minimise, and in some cases eliminate light pollution of the night sky. Design standards like AS 4282 Control of obtrusive effects of outdoor lighting, National Light Pollution Guidelines for Wildlife (2020), and the Dark Sky Planning Guideline (2016) should be applied during the design of project elements. 

The Dark Sky Planning Guideline (2016) was developed by DPE to provide design guidelines that maintain the dark sky, and to improve lighting practices. The guidelines are directed at projects within the Warrumbungle International Dark Sky Park which includes Siding Spring Observatory, and covers a radius of 200 km from the observatory. The accommodation facility is within the International Dark Sky Park, and the applicable Dark Sky Planning Guideline provides measures to help reduce light pollution that can be applied to the lighting design. Design guidelines adapted from the guidelines include:

eliminating upward spill light

directing light downwards, not upwards

use of shielded fittings

avoiding ‘over’ lighting

switching lights off when not required

use of energy efficient bulbs

use of asymmetric beams, where floodlights are used

ensuring lights are not directed towards reflective surfaces

use of warm white colours.

[bookmark: _Toc106635202][bookmark: _Ref106635441][bookmark: _Ref109632481][bookmark: _Ref109632549][bookmark: _Ref109633651][bookmark: _Toc109639768][bookmark: _Toc109805996][bookmark: _Toc115362686][bookmark: _Toc117160828][bookmark: _Ref144301380][bookmark: _Toc144301931]Mitigation measures

A range of visual impact mitigation measures are available to screen development. As a general rule, mitigation should aim first at reducing the visible changes to the landscape. Secondly, mitigation should screen new infrastructure introduced by the project to present a landscape that is as similar to the existing landscape as possible.

Based on analysis of the visual impact of the proposed amendments from selected viewpoints and nearby dwellings, the following mitigation measures are recommended for the proposed accommodation infrastructure.

This recommendation does not change the recommendations of the original LVIA for the Birriwa solar and battery project.

[bookmark: _Toc115362687][bookmark: _Toc117160829][bookmark: _Toc144301932]Design considerations

The location of the accommodation facility development footprint has been carefully selected to minimise visual impacts, as described in Section 3.1.

[bookmark: _Toc106635203][bookmark: _Toc109639769][bookmark: _Toc109805997][bookmark: _Toc115362688][bookmark: _Toc117160830][bookmark: _Toc144301933]Construction mitigation

The potential for the greatest visual impact occurs during the construction stages of a project. This is when the changes to the landscape occur, and there is a lot of movement of vehicles and equipment. Even though construction is viewed as temporary, practical steps should be taken to reduce the impacts during this stage. These practices include:

locate laydown areas in areas with limited visibility from dwellings and public roads

minimise creation of dust from vehicles and wind

restore or remediate any earthworks undertaken during construction 

keep clearing and trimming of vegetation to a minimum.

[bookmark: _Toc115362691][bookmark: _Toc117160833][bookmark: _Toc144301934]Lighting 

Lighting design principles outlined in Section 4.4 should be followed to minimise any light spill from the project.

[bookmark: _Toc109639771][bookmark: _Toc109805999][bookmark: _Toc115362692][bookmark: _Toc117160834][bookmark: _Toc144301935]Vegetation retention

The landscape character of the area consists of remnant bushland along the hilltops and upper slopes of Barneys Reef. There are trees along roadways and waterways as well. The accommodation facility development footprint and the access road do not require the removal of any existing trees. It is assumed that the existing level of screening will be maintained for the duration of the accommodation facility’s operation.

[bookmark: _Toc525493222][bookmark: _Toc530059676][bookmark: _Toc530059952][bookmark: _Toc530126576][bookmark: _Toc536784308][bookmark: _Ref99439992][bookmark: _Toc106635205][bookmark: _Toc109639772][bookmark: _Toc109806000][bookmark: _Toc115362693][bookmark: _Toc117160835][bookmark: _Toc144301936]Landscaping

Due to the temporary nature of the accommodation facility, no vegetative visual screening is recommended. 







[bookmark: _Toc144301937]Impact and mitigation summary

		[bookmark: _Toc144301953] Table 5.1	Summary of results of visual impacts at each viewpoint



		Viewpoint

		Distance to accommodation facility infrastructure area

		Representative receptors

		Residential or public

		Project visible

		Magnitude of change

		Visual sensitivity

		Visual impact rating

		Significant impact

		Mitigation proposed

		Visual impact rating after mitigation

		Potential for cumulative impacts



		Viewpoint 1

		2.0 km

		R37, cyclists and Motorists

		Residential and public

		No

		Low

		Low

		Low

		No

		None

		low

		No



		Viewpoint 2

		1.6 km

		R34, R35, R36 cyclists and motorists

		Residential

		Yes

		Low

		Low

		Low

		No

		None

		Low

		No



		Viewpoint 3

		1.3 km

		R35, R36 cyclists and motorists

		Public

		Yes

		Low

		Low

		Low

		No

		None

		Low

		No



		Viewpoint 4

		2.6km

		R13, cyclists and motorists

		Residential and public

		Yes

		Low

		Low

		Low

		No

		None

		Low

		No











[bookmark: _Toc106635207][bookmark: _Ref106635447][bookmark: _Ref109632553][bookmark: _Toc109639774][bookmark: _Toc113532371][bookmark: _Toc144301938]Conclusion

[bookmark: _Toc106635208][bookmark: _Toc109639775][bookmark: _Toc113532372][bookmark: _Toc144301939]Visual impact summary

[bookmark: _Hlk144379979]The objective of a visual impact assessment is to determine how the proposed accommodation facility will impact on the existing visual amenity and landscape character. Any potential negative impacts must be investigated to determine how it can be mitigated and reduced to an acceptable level. 

The accommodation facility design, accommodation facility development footprint and placement of the infrastructure has evolved to minimise or avoid visual impacts where possible. 

Nonetheless, the development of the accommodation facility will result in some changes to the landscape. Visual impacts will occur during the construction and operational stages of the accommodation facility, and the visual landscape will be altered from its current state for the duration of the temporary operation of the accommodation facility. 

Visual assessments have been conducted from a number of representative viewpoints surrounding the accommodation facility development footprint. The representative viewpoints were selected based on the following criteria:

[bookmark: _Hlk109304505]proximity to the accommodation facility development footprint

the location of receptors (i.e. dwellings) and other local features

the positioning of regional and local roads and potential impacts on passing motorists

local topography

presence of vegetation with potential to provide screening.

The representative viewpoints have been assessed to demonstrate the potential visual impacts of the project. The visual assessment determined that, of the viewpoints assessed, accommodation facility may be visible to varying degrees from two of the four viewpoints. Based on variable elevation and undulation in the landscape and the presence of vegetation, and the small scale of the proposed accommodation facility, the impact assessment predicts:

no visibility from viewpoints 1 and 4

a low visual impact from viewpoints 2 and 3

no viewpoint locations with a moderate visual impact rating

[bookmark: _Hlk109304686]no viewpoint locations with a high impact rating.

[bookmark: _Hlk109304731]In addition to the viewpoint assessments, each resident within 4 km of the accommodation facility development has been assessed for potential visual impacts. Only one dwelling within 4 km of the accommodation facility development footprint will have the potential to see the accommodation facility infrastructure (R35), and in that case the impact will be low due to views being filtered by existing vegetation from a distance of just over 3 km.

One dwelling (R37) may see a small portion of the accommodation facility access track. The assessment for dwellings predicts:

no visibility from R5, R12, R13, R34, R36, R38, R39, R39a and A4

1. a low visual impact from R35 and R37

no dwelling with moderate visual impact

no dwellings with a high impact rating.

[bookmark: _Ref99439961]Night lighting

The only lighting proposed are for security and maintenance purposes. This will primarily occur around the buildings. 

The night lighting would be inwardly focused and shielded so it does not result in light spill impacts to neighbouring properties or the night sky.

Cumulative impacts

Cumulative visual impacts have also been considered, which can arise from the presence of similar projects and can have a significant visual impact on the landscape when viewed together. There are several state significant development projects approved or proposed in the local area, as identified through DPE’s Major Projects Planning Portal at the time of writing the amendment report. A radius of approximately 25 km from the project was used to identify future projects for consideration of potential cumulative impacts. Of the SSD projects:

the majority are located in the LGAs of Mid-Western Regional and Warrumbungle

two are approved (Stubbo Solar and Battery project construction has commenced and Dunedoo Solar Farm construction yet to commence)

six are in various stages of the SSD assessment process

one is approved and operational (Beryl Solar Farm).

Anticipated cumulative impacts to the closest identified projects are summarised below:

[bookmark: _Hlk144380062]Barneys Reef Wind Farm:

All but two residences within 4 km of the accommodation facility development footprint will have no view of the of accommodation facility development footprint. For these dwellings there will be no cumulative impact.

For the two dwellings (R35 and R37) that may have some view of the accommodation facility development footprint the visual impact of the accommodation facility has been assessed as low. For this reason, and given the small relative scale of the accommodation facility, the potential cumulative impact is minimal.

For viewpoint 1 to 4, and for travellers along the Central West Cycle Trail (Merotherie Road and Birriwa Bus Route South) the visual impact of the accommodation facility has been assessed as low. For this reason, and given the small relative scale of the accommodation facility, the potential cumulative impact is minimal.

Narragamba Solar project:

Very low chance of any cumulative impact due to low visibility of the accommodation facility from Merotherie Rd. 




Valley of the Winds:

The Valley of the Winds project is not expected to be visible from the accommodation facility location.

Stubbo Solar project:

Located approximately 11 km south of the accommodation facility development footprint, this project is not expected to be visible from the accommodation facility infrastructure.
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[bookmark: _Toc144301970]Figure A.1	Viewshed R38






[bookmark: _Toc144301971]Figure A.2	Viewshed R39






[bookmark: _Toc144301972]Figure A.3	Viewshed R37






[bookmark: _Toc144301973]Figure A.4	Viewshed R35






[bookmark: _Toc144301974]Figure A.5	Viewshed R36






[bookmark: _Toc144301975]Figure A.6	Viewshed R34






[bookmark: _Toc144301976]Figure A.7	Viewshed R5






[bookmark: _Toc144301977]Figure A.8	Viewshed R13






[bookmark: _Toc144301978]Figure A.9	Viewshed R12






[bookmark: _Toc144301979]Figure A.10	Viewshed R39a






[bookmark: _Toc144301980]Figure A.11	Viewshed A4
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