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1.0 Introduction

1.1 Project Overview 

South Energy (SE) Waroona Development Pty Ltd (the Applicant) is proposing to develop and operate 
a Renewable Energy facility, comprising 120 MW direct current (DC) solar facility and decentralised 
Battery Energy Storage Systems (BESS) with the total capacity of 80 MW (the Project) in Waroona, 
WA. AECOM Australia Pty Ltd (AECOM) has prepared this Environmental Management Plan (EMP) for 
SE on behalf of the Applicant. 

A Preliminary EMP was prepared by AECOM (2019a) setting out the initial environmental management 
framework and overarching environmental management processes to be implemented during the 
detailed design, construction, operation and decommissioning of the Project. Since the Preliminary 
EMP was drafted, the native vegetation clearing permit (NVCP) approval and the development approval 
(DA) have been obtained. During these approvals processes, regulators have requested additional 
matters be addressed in this updated EMP.

1.1.1 Project description 

The Project is located approximately 105 km south of Perth and 10 km southwest of Waroona, in the 
Shire of Waroona. The site comprises 308 ha on two parcels of freehold tenure, Lot 25 on Plan 59266 
(Land ID 3800597) and 981 Buller Road, Lot 24 on Plan 59266 (Land ID 11769799).

The Project concept design is provided in Figure 1 and may be subject to modification as a result of 
outcomes of the approval and detailed design process. The Project will comprise the following principal 
infrastructure: 

Solar arrays, comprising single axis tracking systems using monocrystalline solar photovoltaic (PV) 
panels and associated infrastructure

Centralised inverter and transformer blocks

BESS cabinets and associated infrastructure

High Voltage (HV) substation and operations & maintenance facility area.

Fencing

Electrical transmission structures

Power Conversion Unit (PCU)

Site access tracks and associated drainage

Landscaping

1.2 Purpose of this EMP

This EMP outlines how environmental impacts will be managed throughout construction, operation and 
decommissioning of the Project. The EMP addresses the potential environmental impacts identified in 
previous investigations. 

Aligned with the principles of the Australia / New Zealand International Organisation for 
Standardisation Standard 14001 (Environmental Management System) (AS/NZS ISO 14001), this 
EMP 
performance over the life of the Project. 

1.2.1 Planning Approval Conditions

The Preliminary EMP (AECOM, 2019a) was prepared to support the Project Development Application 
(DA), granted on 19 November 2019. The Applicant intends to apply for amendment of the existing DA 
to include a change in design of the Project to include a BESS to the 120 MW (DC) solar facility to meet 
expected peak demand. 
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2.0 Project Setting 
The Project is located within the Swan Coastal Plain within the Shire of Waroona, on 308 ha of freehold 
tenure (Lot 24 & 25 (981) Buller Road). The elevation ranges from 9 mAHD to 16 mAHD. The land is 
currently zoned under the Shire of Waroona Local Planning Scheme No. 
7 (the Scheme). The Project is surrounded by pastoral lands that are currently zoned as General 
Farming. The immediate surrounds can be described as follows:

North: Farmland

South: Harvey River, riparian forest and wetlands

East: Landwehr Road, farmland and Buller Nature Reserve

West: Farmland and Harvey River.

-eastern corner of the site. The 
site is surrounded by Buller Road approximately 1.25 km north of the site and Bristol road 
approximately 1 km south of the site. The transport corridor in the region include the South Western 
Highway to the east and Forrest Highway to the west, both of which connect Perth to Bunbury.

2.1 Site Hydrology 

AECOM (2019b) completed a preliminary surface water assessment of the Project area, which included 
and assessment of groundwater, water management, and hydrology.

2.1.1 Surface water 

The main surface water features within the Project area are the Harvey River Main Drain and Domain 
Main Drain. The Harvey River Main Drain runs along the southern and western boundary of the Project
area. The Domain Main Drain runs through the northern section of the Project area and discharges into 
the Harvey River approximately 2 km northwest of the Project area (AECOM, 2019b). The aerial 
imagery indicates the site has multiple low-lying basins and/or ponds that collect surface water runoff. 
Where there is some relief, water drains away from the site, towards the Domain Main Drain and 
Harvey River Main Drain (AECOM, 2019b).

Almost half the Project area has been mapped as wetlands, comprising 14 Multiple Use Wetlands
(MUWs), one Resource Enhancement Wetland (REW) and one Conservation Category Wetland (CCW)
(DBCA, 2023). No clearing is proposed within REW (UFI 4347) or CCW (UFI 14,584).

The majority of the remaining mapped MUWs have been cleared and are now used for agriculture. 
These are likely to correspond with slight depressions in an otherwise flat landscape. In addition, the 
Project area contains several man-made irrigation channels that remove excess runoff and lower the 
water table (AECOM, 2019b).

No wetland-specific permits are required to develop MUWs, however, potential impacts to these 
wetlands have been addressed in Section 5.1.7.

2.1.2 Groundwater 

The Project is situated within the Murray groundwater area and Waroona groundwater sub-area
(AECOM, 2019b). The Murray groundwater area is proclaimed under Section 26D of Rights in Water 
and Irrigation Act 1914 (RiWI Act). 

Development is not anticipated to impact quality or recharge of groundwater, however, the water 
management in this area must comply with, but are not limited to the following objectives of the RiWI 
Act: 

Sustainable used and development to meet needs of current and future users. 

Promote orderly, equitable and efficient use of water resources. 

Protect ecosystems and the environment in which the water resource is situated. 

Foster consultation with members of local communities in the local administration. 

Assist in the integration of the management of water resources with the management of other 
natural resources.
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2.2 Ecological Values 

AECOM assessed 282.5 ha within the 308 ha Project area in 2019. The assessment included a 
preliminary site assessment, detailed desktop review, reconnaissance flora and vegetation assessment 
and targeted Black Cockatoo survey (AECOM, 2019c). The survey area excluded large patches of 
native vegetation and the vegetation along the Harvey River as these are to be retained. 

Key ecological values identified during the survey are summarised below. 

A total of 18.98 ha of native vegetation covering six vegetation communities was mapped in a 
Degraded (6.85 ha) to Completely Degraded (12.13 ha) Condition. Native vegetation largely 
comprised native trees over weeds or paddock. 

Four broad fauna habitats were mapped, including Paddock, Riparian and Drainage, Stags, and 
Mixed Trees generally poor quality, isolated and highly modified. 

Three Threatened fauna species listed under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) and Biodiversity Conservation Act 2016 (BC Act) have potential 
to utilise the survey area, these included: 

- Calyptorhynchus baudinii) (listed as Endangered under the EPBC Act and 
BC Act)

- Calyptorhynchus latirostris) (Endangered under the EPBC Act and BC 
Act).

- Forest Red-tailed Black Cockatoo (Calyptorhynchus banksii naso) (Vulnerable under the 
EPBC Act and BC Act).

AECOM (2019c) recorded 201 potential Black Cockatoo breeding trees, of which 22 contained 
suitable hollows of which 21 were dead old trees without vegetation cover in the surrounding 
indicating limited likelihood of use by Black Cockatoos.

Black Cockatoo foraging habitat was mapped for all three Threatened cockatoo species, 
predominantly comprising isolated patches of Marri trees in paddocks. The foraging habitat 
mapped included: 

- 1.80 ha of High Quality and 2.59 ha of Low .

- 0.64 ha of High Quality and 3.75 ha of Low Quality Forest Red-tailed Black Cockatoo foraging 
habitat.

- 1.80 ha of High Quality and 2.59 ha of Low Quality foraging habitat.

The survey area is considered to have low biodiversity, with remnant patches of significantly altered 
native vegetation and almost devoid of native understorey species. A large proportion of native trees 
were dead which may be a reflection of one or more factors including dieback, altered groundwater 
conditions, altered fire regimes, and salinity. 

2.3 Site Heritage 

AECOM completed a due diligence assessment of the Project area in April 2019 (AECOM, 2019d). This 
included a desktop cultural heritage review to identify any registered archaeological and heritage sites 
and heritage constraints. No known Registered Aboriginal Heritage Sites or European Heritage Sites 
were assessed to occur within the Project area.

There are no known cultural heritage values anticipated to be impacted by the development of the 
Project area, however archaeological surveys of the Project area have not been completed. If any 
artefacts of cultural significance are uncovered during development, further approvals may be required.
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2.4 Bushfire Risk

The south-eastern corner of the Project is located within a bushfire prone area (DFES, 2018). This area
is designated by the Fire and Emergency Services Commissioner under the Fire and Emergency 
Services Act 1998 (FES Act) and may be subject to additional planning requirements. 

The Project will involve storage of combustible/flammable materials onsite that may be exposed to 
ignition from direct contact with flames, embers, and radiant heat. Due to the classification of the Project 
area as a High-Risk Land Uses, a Bushfire risk assessment has been undertaken by Bushfire Prone 
Planning (2024) for the Project to identify the bushfire hazards with potential to impact the Project, 
assess the level of risks, recommend bushfire protection measures and inform planning for design and 
construction. The inherent risk was assessed to range from Low to High. However, with the 
implementation of protection measures to reduce bushfire threats, vulnerability and exposure, the 
residual risk was assessed to range from Low to Moderate as detailed in the Bushfire Risk Report 
(Appendix A). 

The Bushfire Management Plan (BMP) (BPP, 2024) will be implemented to reduce the risks associated 
with bushfire. The BMP was prepared in line with State Planning Policy (SPP) 3.7. The foundation for 

ustralian Standard 3959:2018 Construction of Buildings in Bushfire-Prone
Areas (AS 3959). The Bushfire Management Plan is provided as Appendix A. 
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3.2.2 Planning 

The Peel Region Scheme (PRS) is a statutory region scheme administered by the Western Australian 
Planning Commission (WAPC). The PRS defines broad land zones and reservations for the City of 
Mandurah and the shires of Murray and Waroona. The PRS prevails over the local planning scheme, 
should any inconsistencies with the two schemes be identified. 

The Waroona Planning Scheme No. 7 is the regional development framework which the site 
falls within, currently zoned as Rural General Farming. A DA under the Scheme is required. The 
Scheme provides the framework for relevant decisions and controls for the use and development of 
land for the Project. The DA was approved on 19 November 2019. An amendment of the DA is intended 
to be applied to incorporate design changes. 
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4.3 Communication and Consultation

The Applicant will establish clear internal and external communication procedures to address 
environmental management and performance requirements of the Project, as well as to maintain 
effective community engagement. 

Examples of specific external stakeholder communication and consultation to be undertaken before and 
during construction include:

Notification of proposed works to stakeholders within a specified area from the site, in good time.

Notification of works relating to changes of traffic conditions to all stakeholders in accordance with 
traffic management requirements as outlined in the Traffic Management Plan.

4.4 Contractor Management

The Applicant will assign a Project role (e.g. Project Manager) to the overall responsibility for the 
management of all contractors. The Applicant will also assign roles (e.g. Project Construction Manager) 
with responsibility for on-the-ground contractor management and ensuring contractor compliance with 
this EMP. 

Responsibilities may include, but are not limited to:

Provide Project, site and environmental management induction and training of all contractors prior 
to commencement of any works.

Ensure contractors are aware of all applicable environmental obligations.

Track and report contractor environmental performance. 

Contractor management approaches and requirements will be reviewed regularly and adjustments may 
be incorporated in this EMP.

4.5 Monitoring and Auditing

A regular site monitoring schedule will be established to verify that EMP and environmental regulatory 
requirements are met and controls are in place and functioning effectively. Any issues, concerns and 
recorded non-conformances identified through monitoring will be addressed through regular revision of 
established, or implementation of additional, site management measures. 

Works and contractor performance will be verified through regular environmental audits, conducted by 
suitably qualified auditors. Audits will coincide with phases of works that comprise the greatest 
environmental risk.

4.6 Record Keeping and Reporting

Environmental performance monitoring and audit reporting will be prepared and submitted regularly to 
an identified Project management member of staff. 

All identified environment related non-conformances identified during audits will be documented as 
incidents in accordance with Section 4.7 of this EMP and be submitted with the reporting. 

All monitoring and auditing documentation will be handled in line with established document control 
procedures. If and where required, the findings of environmental performance, monitoring and audits 
will be reported to external stakeholders.
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4.7 Complaint and Incident Investigation and Response 

All Project-associated environmental complaints will be captured and responded to in a timely and 
adequate manner. A complaint management approach will be established, comprising of the following 
key components:

Complaints Register, which will be maintained for the Project, recording all steps of the complaints 
handling process. 

Complaint reporting and management procedures to be followed, including:

- Opening of an incident in the register.

- Description of the complaint.

- Coordination of responses, including corrective actions (see Section 4.8), to address 
complaints.

- Planned follow-up actions, including monitoring of actions, to address the source of the 
complaint and verify its resolution.

- Closure of incident, once all actions have been completed.

An environmental incident management approach will also be established, comprising of the following 
key elements:

Environment Incident Register, which will be maintained for the duration of the Project and will be 
updated regularly to ensure actions are completed and that controls are effective.

Incident reporting and management procedures to be followed, including:

- Opening of an incident in the register.

- Description of the incident.

- An evaluation of the level of impact and corrective action (see Section 4.8) taken or 
proposed.

- Assigning follow-up actions to be undertaken, where required, to prevent recurrence of the 
non-conformance. 

- Monitoring of the progress and status of follow-up actions. 

- Closing of incident once all planned follow-up actions have been completed and the incident 
has been resolved. 

Environmental incidents associated with Project works may be identified through a variety of sources, 
including workplace observations, environmental monitoring and audits, review of environmental 
monitoring data, and / or stakeholder complaints.

Incident notification and response coordination will be undertaken in line with company procedures. 

management procedures to ensure that appropriate actions are taken. Where safe to do so, identified 
hazards will be contained immediately. Safety of the public and the Project workforce will be the first 
priority when interacting with environmental incidents. 

To evaluate incidents more efficiently and respond appropriately, an incident classification will be 
established. Significant incidents may include those that have resulted in serious injury, significant 
property damage, offsite environmental release or involvement of the environmental regulators (DWER) 
and will be reported to Project management as soon as practicable. All incidents, associated with 
Project works, will be captured and responded to in a respective timely and adequate manner.

4.8 Corrective Actions

Corrective action procedures will be developed to address all environmental incidents and non-
conformances with this EMP. All corrective actions to be undertaken will be specified within the 
environmental monitoring reports or audit reports, as applicable. Each corrective action will be assigned 
to a person responsible, as well as a target date for completion. Each corrective action will be re-visited 
in the following periodic monitoring event / audit to verify conformance. 
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4.9 Emergency Preparedness and Response

Emergency response is required when an unplanned incident occurs which has or has the potential to 
have a detrimental impact on the environment or human health (e.g. chemical spills, bushfire). 

A site-specific Emergency Response Plan will be developed prior to construction. All personnel will be 
inducted into the use of emergency procedures and provided emergency contact numbers via 
respective inductions. All incidents and details of corrective actions will be recorded as per the 
procedure outlined in Section 4.7.
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5.0 Environmental Management 
The EMP objectives, actions, targets and compliance which implement the environmental management 
for the Project are detailed in the following sections. Detailed stand-alone management plans have also 
been produced:

Bushfire Management Plan, and Bushfire Risk Report (Appendix A)

Landscape Plan (Appendix B)

This EMP and the stand-alone management plans are considered live documents and will regularly be 
reviewed and improved if and when required.

Environmental management strategies for specific environmental aspects and values are provided in 
Table 7 to Table 17.

5.1 Environmental Aspects and Objectives

elements of an 

Corresponding with these identified aspects are environmental objectives. These objectives outline the 
environmental goals to be achieved by the Project. These goals
targets and can be met through specified actions (e.g. management and mitigation measures) or 
through compliance with regulations, set standards, or codes of practice, within defined timeframes.

Principal Project aspects that may impact the environment, as well as respective objectives are outlined 
in Table 5. These should be subject to review under the following circumstances:

Prior to the transition to the next phase of the Project lifecycle (e.g. operations or 
decommissioning).

If there is a change in Project scope or site conditions, including significant design alterations or 
new technical information becoming available. 

If subsequent revisions of the EMP(s) indicate the need to re-evaluate one or more of the 
environmental aspects.
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 Continuously maintain and repair the constructed elements to maintain the visual appearance of the 
Project. 

 Provide long term maintenance (and replacement as necessary) of screen planting within the Project to 
maintain visual filtering and screening of external views where appropriate. 
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1.0 Introduction 

1.1 Overview 

SE Waroona Development Pty Ltd (the Client) is considering development of a solar farm at a site near 
Waroona, approximately 100 km south of Perth in Western Australia (Figure 1) (Waroona Solar Farm, 
or the Project). This site is located within a 303.52 ha parcel of pastoral land identified as Lot 24 on Plan 
59266 (Land ID 3800596) and Lot 25 on Plan 59266 (Land ID 3800597) (Project Area). The land is currently 
zoned as Rural 1  General Farming. AECOM Australia Pty Ltd (AECOM) was engaged to prepare this 
Landscape and Visual Impact Assessment (LVIA) for the Client as part of the planning phase for the 
proposed solar farm development. 

 

 

Figure 1 Project Location.   

(Source: Nearmap © 2019) 
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2.0 Methodology 

2.1 Overview 

The following method to assess landscape character and visual amenity impacts arising from the Project 
has been derived from an analysis of a preliminary concept design plan. The method: 

 analyses the existing landscape character and visual environment 

 determines the extent and nature of potential landscape and visual impacts of the Project on 
surrounding areas 

 identifies measures to mitigate and minimise potential landscape and visual impacts. 

2.2 Objectives 

The Department of Plann Visual Landscape Planning in Western 
Australia: A manual for evaluation  and Landscape Institute and the 

Guidelines for Landscape and Visual 
Impact Assessment have been used to develop the landscape and visual impact assessment 
methodology. The principal objectives to conduct the evaluation and assessment include: 

1. Describe the existing visual landscape character. 

2. Describe the proposed development. 

3. Describe and evaluate the potential visual impacts. 

4. Develop visual management measures. 

5. Provide recommendations. 

These objectives are considered to be in line with the approach outlined in Visual Landscape 
Planning in Western Australia: A manual for evaluation, and (GLVIA3). 

2.3 Desktop assessment and fieldwork 

Key information was reviewed during the desktop assessment. This included review of topographic 
maps and aerial photography of the Project site and surrounding landscape. The topographic maps and 
aerial photography were used to identify the locations of potential receptor locations.  

The desktop assessment also outlined the visual character of the surrounding landscape including 
features such as landform, elevation, water courses, vegetation cover, residential properties and the 
location of public roads. A one day site visit was undertaken on the 5th June 2019, and attended by two 
landscape architects. Fieldwork was conducted to determine and confirm the potential extent and 
visibility of the Project.  

2.4 Assessment of landscape character impacts 

Assessment of landscape character deals with the impact of a visible change on the landscape and 
development on: the elements that make up the landscape; the aesthetic and perceptual aspects of the 
landscape; and, its distinctive character. The assessment comprises the combination of the following 
assessments: 

2.4.1 Sensitivity of landscape to visual change 

The identification of the sensitivity of the landscape to a specific change encompasses the following 
components: 

Susceptibility to change 
The existing landscape receptor is assessed to understand the capacity to accommodate the Project; 
without adverse impact on existing landscape character, e.g. based on landform, land use, pattern or 
scale; and the capacity to achieve landscape planning policy and strategy objectives.  
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Photomontages 
Photography 
Photographs of the Project site from nominated receptor locations were used to assist in the analysis 
process. The photographs were taken during a site visit on 5 June 2019. 

Camera 
A series of photographs were captured on site using a Nikon D5600 digital camera with a Nikon 18- 55 
F3.5-5.6 G Lens. The camera has an APS-C sensor which produces a crop factor of 1.5x relative to 
35mm film. Photos were taken with the lens set at 24mm, providing a horizontal Field of View (FoV) of 
51.4° and a vertical FoV of 35.6°. Photos were taken using an aperture of F8 to provide a deep depth 
of field, an ISO of 100 to keep noise to a minimum and shutter speed of 1/125 to 1/500 seconds to create 
a suitable exposure. The camera was mounted on a tripod to eliminate camera shake or motion blur. 
Camera positions were recorded using Survey123, an ESRI ARC GIS application providing an accuracy 
of +/- 3m. Coordinates were recorded using the Universal Transverse Mercator co-ordinate system. 

Photomontage model 
The photomontages were created using Adobe Photoshop software. A three dimensional (3D) indicative 
model of the Project was made using Trimble SketchUp Pro software to represent an indicative 
arrangement of solar arrays, based on the georeferenced Autodesk Autocad layout. Both the existing 
terrain (using Landgate topographic data) and the solar farm array model were built as a 3D model. The 
intent of the model was focussed on viewing the Project in its wider setting, at the view level of a 
pedestrian at a nominal eye height of 1.85 metres. The materials and finishes used in the 
photomontages are indicative only and would be further investigated during detailed design. 

Virtual camera matching 
Photographs were corrected for distortion using specific camera and lens profiles, and camera 
coordinates were then merged with 
coordinates. Camera matching was undertaken using reference points common to the 3D model and 
physical features in the photographs. Photos and 3D model were combined using Match Photo  tool 
within Trimble SketchUp Pro software and then transferred to Adobe Photoshop for rendering.  

Rendering 
The model was rendered with the photographs and edits to the foreground and background elements 
made as necessary. AECOM carefully compares site photography, plans, aerial photography and other 
sources of information such as Google Street View when editing photographic data to ensure that 
represented views are realistic. 

 

2.5.1 Sensitivity of visual receptors 

The sensitivity of visual receptors encompasses the components outlined below. 

Susceptibility of visual receptors to change 
The susceptibility of different visual receptors to changes in views and visual amenity is mainly a function 
of the activity of people experiencing the view and the extent to which their attention or interest may 
therefore be focused on the view. 

Visual receptors most susceptible to change are generally residents who are likely to occupy these 
locations for long periods of time, people engaged in outdoor recreational activity, visitors to attractions 
where the surroundings are part of the experience, and communities where the landscape setting is an 
important contributor to the amenity of their environment. 

Visual receptors with a moderate susceptibility to change are generally travellers on road and rail 
transport. Where travel involves recognised scenic routes, the awareness of views may be particularly 
high. 

Visual receptors with less sensitivity to change include people engaged in outdoor sport and people at 
their place of work where attention is focussed on their activity and the setting is less important to their 
experience. 

 

Value attached to views 
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2.6 Mitigation measures 

Following from the assessment of impacts, a set of mitigation measures have been developed to reduce 
adverse impacts by the Project on sensitive receptors. Mitigation measures typically include appropriate 
design considerations, materials selection, colour selection and landscape planting. 

2.7 Assumptions and limitations 

This methodology includes the following assumptions and limitations: 
 For assessment purposes, it is assumed that no landscape mitigation is in place. 
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3.0 Legislation Policy and Guidelines 

3.1 Legislative Framework 

There is currently no national level guideline document for Landscape and Visual Assessment (LVA) in 
Australia. Landscape Architects in Australia have instead relied on a number of guidance documents 
offered by other Landscape Architecture Institutes and Government bodies.  

The Landscape Institute and the Institute for Environmental Management (United Kingdom) (2013) 
Guidelines for Landscape and Visual Impact Assessment best 

 

State Planning Policy No. 2 Environment and 
For Western Australia states that the objective for planning is to: 

 ith high geological, geomorphological or ecological values, as 
well as those of aesthetic, cultural or historic value to the community, and encourage the restoration 
of those that are degraded.  

 w activities and incorporate appropriate 
planning and building design and siting criteria to ensure that new development is consistent and 
sensitive to the character and quality of the landscape.  

 ct assessment for land use or 
development proposals that may have a significant impact on sensitive landscapes.   

Visual Landscape Planning in Western 
Australia: A manual for evaluation, assessment, siting and design has been used to develop the 
landscape and visual impact assessment methodology. The principal objectives to conduct the 
evaluation and assessment include: 

1. Describe the existing visual landscape character. 

2. Describe the proposed development. 

3. Describe and evaluate the potential visual impacts. 

4. Develop visual management measures. 

5. Provide recommendations. 

Therefore, this assessment is made with reference to an understanding of planning policy, methodology 
and techniques set out in the documents above. 
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4.0 Project location and description 

4.1 Regional setting 

4.1.1 Swan Coastal Plain 

The Project is located within the Swan Coastal Plain, near Waroona in Western Australia. The Swan 
Coastal Plain is a strip of land approximately 10 kilometres wide that is aligned north-south between the 
Indian Ocean to the west and the Darling Scarp to the east. Within the district of the Swan Coastal Plain 
in which the Project Area is located, there is a broad land type identified as Palusplain. The Palusplain 
is a seasonally waterlogged, flat wetland typical of the duplex and sandy soils found on the Pinjarra Plain 
to the east of the Swan Coastal Plain (Semeniuk, cited in Hill et al. 1996). 

The Palusplain is characterised by a very gently undulating landscape, high winter water tables, sandy 
and duplex soils, and variable quality groundwater resources. Prior to European settlement, the 
Palusplain was a slowly moving, interconnected, seasonal wetland system with areas of higher ground, 
and a rich food source for the local Noongar peoples. Extensive clearing and drainage occurred in the 
late 1800s through to the mid-1900s to facilitate agriculture (Safstrom and Short, 2012). 

4.1.2 Recent Landscape History 

Bradby (cited in Environmental Protection Authority, 2008) describes the Swan Coastal Plain in 1829 as 
being a wetland. Each winter, it and the upstream jarrah forest would be hit by heavy and concentrated 
rains. Streams and brooks would flow onto the plain, dissipating their energy into a broad, interconnected 
chain of swamps many kilometres wide. Only the rivers of the largest system, the Murray and the 
Dandalup, stayed in clear stream beds for all their length, except in larger floods. 

The other main rivers, the Serpentine and the Harvey, were well-defined in their upper and lower 
sections, but their middle reaches were a maze of swamps. Here, the rivers would spread out in winter 
and join forces with the flow from all the smaller brooks and streams. Some of this water would eventually 

 through the estuary to the sea. The plain would be 
flooded from the scarp through to the long ridge of tuart-covered Spearwood dunes towards the coast, 
with only occasional sand hills remaining exposed (Safstrom and Short, 2012). 

4.1.3 Vegetation Clearing and Drainage for Agriculture 

Prior to European settlement, the land in the district was heavily vegetated with paperbark woodland 
and jarrah marri forests to the east. With increased colonisation in the late 1800s came increased 
clearing for agriculture resulting in groundwater rise which exacerbated the extent of seasonal 
inundation. Eventually, after landholders lodged numerous complaints relating to lost crops and property 
damage, the government addressed the problem of inundation by implementing a network of drains. In 
1900, the first Drainage Bill was passed by state parliament. Over the next 70 years, trees on the banks 
of the waterways were removed, lower river reaches were de-snagged, the rivers were straightened and 
deepened, and systems of interconnecting drains were dug across pastoral lands, resulting in the current 
landscape setting (Safstrom and Short, 2012). 

4.2 Local setting 

4.2.1 Soils and Landscape 

The Project is located within the Swan Soil-Landscape province and is recognised as described by 
Purdie et al. (2004) as being part of the following mapped land systems in the area: 

 Bassendean System (212Bs)  sand dunes and sandplains with pale deep sand, semi-wet 
and wet soil. This system covers most of the Project Area. 

 Pinjarra System (213Pj)  Poorly drained coastal plain with variable alluvial and aeolian soils. 
This system presents as the alluvial plain of the Harvey River located along the southern 
margin of the Project Area, as well as a small depression in the north eastern corner of the 
Project Area. 
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Figure 4 Project site 

(Source: Nearmap © 2019) 

 

4.4 Site surrounds 

Land surrounding the subject site is mostly pastoral land that is currently zoned as Rural 1 - General 
Farming.  

Built environment features include farm houses and residential dwellings, farm-related infrastructure 
such as out-buildings, sheds, trees, vegetation and waterways. 

The immediate surrounds can be described as follows: 

 North: Northern boundary of Lot 24 on Plan 59266 (Land ID 3800596) and Farmland 

 South: Harvey River, riparian forest and wetlands 

 East: Landwehr Road, Landwehr Terminal and Buller Nature Reserve 

 West: Western boundary of Lot 24 on Plan 59266 (Land ID 3800596) and Lot 25 on Plan 59266 (Land 
ID 3800597) and Farmland. 

4.5 Site characteristics 

4.5.1 Land Use 

The project is wholly within general Farming Zone of the Local Town Planning Scheme and is on 
agricultural land that has been heavily cleared for broad acre farming. It is envisaged that throughout 
the operation of the Project, the site area will continue to be used for the purposes of grazing livestock 
when not waterlogged. 
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4.5.2 Landscape 

Vegetation present includes native riparian vegetation in the southwest corner and scattered trees 
throughout the farming paddocks. There are wetland areas throughout the site, which are prone to 
seasonal waterlogging and inundation. Numerous man-made drains are also present. Buller Nature 
Reserve is located at approximately 1,000 m east of the site.  

4.5.3 Access 

Landwehr Road at the south-eastern corner of the site. The 
site has a frontage to Landwehr Rd along its eastern boundary. The site is surrounded by two main 
roads  Buller Road approximately 1,250m north of the site and Bristol Road, approximately 1,000m 
south of the site. The site is bound by the Harvey River to the south and is surrounded by farmland on 
all the other sides. The main transport corridors in the region include the South Western Highway (east) 
and Forrest Highway (west), both connecting Perth to Bunbury and all other townships in between 
(Figure 5).  

 

Figure 5 Site Access 

(Source: Nearmap © 2019) 
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4.6 Topography 

Based on inferred contours derived from Western Australian Land Information Authority - Landgate, the 
site elevation ranges between approximately 9 metres Australian Height Datum (mAHD) to 16 mAHD, 
with several undulating mounds within the site interspersed with low points associated with areas of 
poor drainage within the site. The majority of the site is at an elevation of 11 mAHD. From the highest 
area of the landscape located in the southwestern portion of the site, the land generally slopes 
downwards towards the east and north. The lowest elevations are along the Harvey River (southern 
boundary). Refer to Figure 6.  

 
Figure 6 Site Topography and Elevation Points 

(Source: Nearmap © 2019) 

4.7 Proposed Development 

The proposed development is at concept stage and a finalised schematic was not available at the time 
of preparing this report. Based on previous experience with similar projects, it is assumed the 
development will comprise: 

 Photovoltaic (PV) solar modules mounted on a single-axis tracking system mounted on steel piles 

 Solar Farm Substation (including O&M Facility, Control Room, BESS and Western Power Terminal 
Station equipment) 

 Electrical transmission structures 

 Power Conversion Unit (PCU) 

 Fencing 

 Internal all-weather access tracks and associated drainage 

 Landscaping. 
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The proposed mounting configuration of the individual PV modules will be a series of modules on 
tracking structures. PV modules will be mounted on tracker arms in landscape arrangement, with the 
tracking angle ranging from +55 to -55 degrees to the horizontal each day. The modules will be oriented 
to face east for first light in the morning and will track to follow the position of the sun throughout the 
course of the day. At solar noon, the position of the modules will be zero degrees (parallel to the ground) 
and they will finish facing west in the late afternoon.  

In order to maximise electricity production, it is assumed that the PV modules will be arranged on a 
single tracking system that rotates about a north-south aligned axis to follow the sun +/- 55o from the 
horizontal, with the panels being oriented as close as perpendicular to the incoming sun as possible. 

The tracking structures will be arranged in rows, mounted on piles, which will be screwed, or pile driven 
depending on final geotechnical analysis. This eliminates the need for concrete and foundations which 
significantly reduces the impact of construction. In turn, this enables the retention of native grasslands 
and habitats under the array. 

This construction methodology keeps ground disturbance to a minimum and allows the final site design 
to follow the existing lie of the land. It is expected that the site will be maintained by livestock grazing as 
much as possible.  

The PV module and tracking structures used for this analysis are shown in Figure 8. The actual module 
and tracking structures may differ once a construction partner has been appointed and detailed design 
progresses. 

 

Figure 8 Typical example of a PV module and axis tracker system 

 

A number of Power Conversion Units (PCU) will be located on site as well as a terminal station. A typical 
example of a PCU is shown in Figure 9. A typical example of a Solar Farm Substation is shown in Figure 
10. 

 

PV module Tracking structure  
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Figure 9 Typical example of power conversion unit (PCU) for solar farm 

 

 

Figure 10 Typical example of a Solar Farm Substation. 
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5.0 Landscape Character Assessment 

5.1 Landscape character zones 

Three landscape character zones (LCZ) have been identified within the study area, comprising: 

 LCZ 1: Open rural landscape 

 LCZ 2: Bushland rural landscape 

 LCZ 3: Farmhouse landscape. 

Figure 11 presents the extent of the landscape character zones. For the purpose of this assessment, 
the key area of focus is considered to be those with a one kilometre offset from the Project. Beyond this 
area, it anticipated that the combined impacts of intervening landform and vegetation will combine to 
limit landscape and visual impacts of the Project. 

5.1.1 Landscape Character Zone 1 - Open rural landscape 

This LCZ is characterised by a predominantly open rural landscape with large rural lot holdings (refer to 
Figure 12), laid out in a mosaic of grid forms comprising agricultural fields. The orientation of many of 
the field boundaries is influenced by the flat to gently undulating topography mosaic 
emphasised with a combination of lot boundary planting, road layout with roadside planting and different 
crops and pasture management practices. 

As mentioned above, the topography is generally flat to gently undulating. The overall landscape 
comprises a scattering of remnant trees spread across the open pasture landscape. Most of lower parts 
of the landscape have some remnant pockets of riparian and riparian native vegetation. Remnant 
thickets of dark green bushland occupy some of the drains and watercourses running through the 
landscape. 

5.1.2 Landscape Character Zone 2 - Bushland rural landscape 

This LCZ comprises a generally fragmented, group of landscape units, underlain by either harder rock 
that was likely not capable of supporting agriculture, drainage areas (Harvey River and drains) and 
clusters of wetland that floods during the wet season. The LCZ is often subject to dense bushland cover. 
The vegetation type supported by this LCZ creates partial to full enclosure of the Project landscape 
setting (Figure 13). 

5.1.3 Landscape Character Zone 3 - Farmhouse Landscape 

This LCZ is generally characterised by domestic landscapes including gardens, farmhouses and other 
low density residential and ancillary dwellings of varying architectural styles. The built forms are all 
setback from the road edge. Front yards are generally open, with lawns and simple garden beds framed 
by groupings of mature trees creating semi-enclosed domestic external environments. Solid boundary 
fencing is absent (Figure 14). 
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Figure 11 Landscape character zones and study area  

(Source: Nearmap © 2019) 
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Figure 12 Examples of the open rural landscape of LCZ 1  typical images 

 

Figure 13 Examples of the bushland rural landscape of LCZ 2  typical images 

Figure 14 Examples of the farmhouse landscape of LCZ 3  typical images 

   



Waroona Solar Farm
Landscape and Visual Impact Assessment Waroona Solar Farm
 

D R A F T

08-Jul-2019 
Prepared for  SE Waroona Development Pty Ltd  ABN: 627 427 169 

23AECOM

5.2 Existing visual buffers (vegetation analysis) 

Broadening the existing vegetation analysis surrounding the Project site, it is possible to infer possible 
visual buffers that will contribute to the enclosure on the Project site from the main public access roads 
surrounding the site. These areas or buffers are composed of partial to dense clusters of remnant 
bushland, nature reserves, clusters of paperbark woodland scattered through the lower wetlands, 
Riparian forest along the Harvey River and farmland hedges. Due to its dense nature, these existing 
visual buffers enhance the capacity of the surrounding landscape to mitigate some of the visual effects 
of the Project (Figure 15).  

 
Figure 15 Existing Visual Buffers  Existing Vegetation surrounding Project site 

(Source: Nearmap © 2019) 
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6.0 Visual Impact Assessment 

6.1 Desktop study 

A desktop study was undertaken of the study area in order to identify potential visual receptors likely to 
be impacted by the Waroona Solar Farm. This included an assessment of existing planning 
designations, public open spaces, public roads and clusters of residential properties.  

6.2 Site visit 

During the site visit the representative viewpoints were confirmed and an assessment was made of each 
potential representative public viewpoint against the known extent of the Waroona Solar Farm project. 
The viewpoints are considered to be representative of: 

 The variety of landscape types within the study area  

 The range of public views and the types of viewers likely to be affected by the project. 

6.3 Viewpoint Selection 

A total of 14 representative public visual receptor locations have been identified within the study area to 
represent viewpoints for the assessment of potential impacts on views as a result of the Project during 
construction and operations, as shown in Figure 16. Photographs, descriptions and impact assessment 
for each follow. Photo montages of the proposed Waroona Solar Farm from selected viewpoints are 
included as Appendix A. 

6.4 Visual receptor types 

The viewpoints have been organised into three key receptor types, each of which are considered to 
typically share defined sensitivity to changes in the context and character of views. 

6.4.1 Residents 

Residents are interested in the outlook from their properties and have a sense of proprietary interest in 
their local environment. Residents typically have regular and prolonged viewing opportunities, so are 
considered likely to have a high level of sensitivity to the proposed change. All of the viewpoints 
assessed take into account any curtilage surrounding each residence which may be considered an 
extension to the dwelling for domestic or social activities. 

6.4.2 Road users 

Road users may generally have only a passing interest in the quality of their surroundings as they are 
travelling through the landscape and the Project comprises only a small component of the landscape 
through which they are travelling. Additionally, drivers would be expected to have much of their attention 
focussed on road conditions and so are considered to have moderate to low sensitivity to change. Local 
road users may have a moderate level of sensitivity to change, given the potential for a sense of 
proprietary interest in their local environment. 

6.4.3 Farm Land (Private property Entrance) 

Farm land users are interested in the outlook from their properties and have a sense of proprietary 
interest in their local environment. Farm land users will typically have regular and prolonged viewing 
opportunities; as the same time those opportunities will only occur when working on site, as these areas 

 In sum, these can be considered 
likely to have a moderate level of sensitivity to the proposed change. All of the viewpoints assessed 
were taken from the private properties main entrance.  
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6.5 Visual receptor locations 

Visual receptor locations are shown in Figure 16. 

 

Figure 16 Visual Receptor / Viewpoint Locations 

(Source: Nearmap © 2019) 
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6.6 Visual impact assessment 

 

There are potential visual impacts that may occur during the construction phase of the Project. The key 
construction activities that may be visible from areas surrounding the Project include: 

 minor civil/earthworks involved in the preparation of the site 

 hardstand areas required for laydown and storage of construction materials 

 temporary site facilities such as parking, toilets and amenities 

 temporary site access tracks instated for construction vehicles 

 plant and equipment required for the construction of the Project including: 

- medium rigid trucks, utes and light vehicles 

- piling machines 

- forklifts and assisted material handling equipment 

- water trucks for dust suppression. 

The majority of construction activities which would result in physical changes to the landscape are 
generally temporary in nature and for the most part are restricted to specific areas within the Project 
site. 

While extensive earthworks are not considered necessary, minor land disturbance may be required. 
However, the areas of disturbance would be rehabilitated, and the surrounding groundcover would be 
retained. Areas of earthworks would be subject to dust control measures that would aim to minimise any 
airborne dust that could affect local visibility. 

The majority of construction activities would be unlikely to result in an unacceptable level of visual impact 
due to the relatively short duration (approximately 12 months) and temporary nature of the works. 

There are potential visual impacts that will occur during the operational phase of the Project. The main 
infrastructure that may be visible from areas surrounding the Project includes: 

 solar array 

 electrical infrastructure 

 access tracks 

 fencing. 

The majority of operational infrastructure which would result in physical changes to the landscape is 
restricted to specific areas within the Project site. 

The potential visual impacts from visual receptors and viewpoints are described in Tables 11 through 
24. Photomontages of three (3) key viewpoints including existing view, un-mitigated view and mitigated 
view are included as Appendix A. A plan showing proposed mitigation with landscaping is included as 
Appendix B. 

 

6.6.1 Theoretical visibility map 

The theoretical visibility of the proposed elements of the Project from surrounding areas has been 
broadly mapped to define a theoretical visibility map (refer to Figure 17). This provides an indication of 
where the Project is potentially visible from (assuming no vegetation or other structures present). This 

 and is indicative only, and it does not consider the impacts of existing 
vegetation cover, structures or views obstructed by local topographic changes e.g. road cuttings etc. 
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Figure 17 Theoretical visibility map 

(Source: Nearmap © 2019)  
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7.0 Mitigation Measures 

7.1 Detailed Design 

Mitigation measures during the detailed design process should consider: 

 further refinement in the design and layout which may assist in the mitigation of bulk and height of 
proposed structures 

 a review of materials and colour finishes for selected components including the use of non-reflective 
finishes to structures where possible. 

7.1.1 Draft Landscape Plan 

This LVIA has determined that a planted buffer area is prescribed to the boundary of sensitive visual 
receptors for the purpose of mitigating visual impacts to the residents and road users. The Landscape 
Plan (Appendix B) provides planted buffer areas of a minimum width of: 

 Ten metres buffer for approximately 150m along the boundary adjacent to the residential property 
located in the Landwehr Rd to minimise the extent of visible solar farm when seen from residential 
lot.  

 Five metres buffer along all other eastern property boundaries along Landwehr Rd.  

 Five metres softer buffer along Northern property boundaries, facing neighbouring farm land.  

The buffer areas will contain random plantings of a variety of native / endemic trees and shrub species 
of differing growth habits, and a ground layer of grasses and low growing species. The intention is to 
reinstate screening vegetation with characteristics of local plant communities, and to reflect a consistent 
landscape character. The linear nature of the screen planting will be in keeping with the windrows and 
roadside vegetation that is regularly present in the surrounding landscape. 

7.2 Construction 

Mitigation measures during the construction period should consider: 

 minimise tree removal where possible 

 rehabilitation of disturbed areas 

 protection of vegetation within the Project where retained. 

7.3 Operation 

Mitigation measures during the operational period should consider: 

 ongoing maintenance and repair of constructed elements to maintain the visual appearance of the 
Project 

 long term maintenance (and replacement as necessary) of screen planting within the Project to 
maintain visual filtering and screening of external views where appropriate. 
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8.0 Conclusion 
This report provides an overview of the potential Landscape and Visual Impacts and required mitigation 
associated with the development of Waroona Solar Farm. 

8.1 Potential landscape impacts 

The report findings generally show that the proposed Waroona Solar Farm has the potential to result in: 

 Moderate direct impacts to the open rural landscape character of the Pinjarra System of the Swan 
Coastal Plain character type within which the Project is located 

 Low to negligible direct impacts to the bushland rural character type to which the Project is adjacent 

 Moderate direct impacts to the farmhouse rural character type to which the Project is adjacent. 

8.2 Potential visual impacts 

Potential visual impacts of the proposed Waroona Solar Farm have been assessed from 14 
representative public viewpoint locations ranging from Negligible impact through to High - Moderate 
impact. The visual impact ratings for each viewpoint are based on a consideration of the sensitivity of 
the visual receptors and the magnitude of expected visual change. 

The greatest levels of impact are from the viewpoints in close proximity to the Project site, where the 
solar panels themselves will form discernible elements within a given view.  

8.3 Mitigation 

In order to minimise impacts on the landscape and visual character and values around the Project site, 
and to ensure the timely progression of approvals for the proposed solar farm, AECOM provide the 
following recommendations: 

 Further refine the design and layout during detailed design to reduce bulk and height of proposed 
structures. 

 Review materials and colour finishes for selected components including the use of non-reflective 
finishes to structures where possible. 

 Avoid or minimise impacts to the native vegetation including the isolated trees in paddock and 
riparian vegetation; minimise tree removal and rehabilitate disturbed areas. 

 Carry out the proposed mitigations as described the in the Landscape Concept Plan.  

 Continuously maintain and repair the constructed elements to maintain the visual appearance of 
the Project. 

 Provide long term maintenance (and replacement as necessary) of screen planting within the 
Project to maintain visual filtering and screening of external views where appropriate. 
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Appendix B Landscape Concept Plan 
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Executive Summary 
An Ecological and targeted Black Cockatoo survey was undertaken for South Energy on behalf of SE 
Waroona Development Pty Ltd to determine the environmental constraints for a proposed Solar Farm 
(referred to as Waroona Solar Farm Project [the Project]). The Waroona Solar Farm Project includes a 
Project Area of 308 ha, located approximately eight kilometres west of Wagerup in the Shire of 
Waroona.  

A preliminary site investigation including desktop assessment was undertaken by Ecologists Jared 
Leigh and Laura Fisher on 31 January 2019. This survey determined that no Threatened or Priority 
flora listed under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), 
Biodiversity Conservation Act 2016 (BC Act), or listed by DBCA were likely to occur and no 
Threatened Ecological Communities occurred in the Project Area. Potential breeding and foraging 
habitat for three Black Cockatoo species (including Calyptorhynchus baudinii, 

Calyptorhynchus latirostris, and Forest Red-tailed Black Cockatoo 
Calyptorhynchus banksii naso) listed under the EPBC Act was mapped, and these species have the 
potential to utilise the Survey Area. Seven other threatened fauna species may potentially utilise the 
habitats within Survey Area, though the habitats present are generally poor quality, limited, isolated 
and highly modified.  

A flora and vegetation assessment and targeted Black Cockatoo survey was undertaken by Ecologists 
Floora de Wit and Laura Fisher on 20 June 2019. At this time large patches of native vegetation were 
proposed to be retained and were excluded from the field survey. Traverses were walked through 
native vegetation to record general characteristics of the patch to inform the vegetation community and 
condition mapping. All potential Black Cockatoo breeding trees within the Survey Area were assessed 
and mapped and foraging quality was determined for discreet patches of native vegetation.  

Six vegetation communities were recorded and mapped within the Survey Area largely comprising 
native trees over common pasture weeds surrounded by paddock. Of the 18.98 ha of native 
vegetation, 6.85 ha was mapped as Degraded and 12.13 ha was mapped as Completely Degraded. 
Vegetation condition reflects the current agriculture land use. Fauna habitats mapped included 
Paddock, Riparian and Drainage, Stags, and Mixed Trees. These habitats have the potential to be 
utilised by ten threatened fauna species, although they are generally poor quality, isolated and highly 
modified.  

The Survey Area contains 201 potential Black Cockatoo breeding trees (i.e. DBH >500mm), of which 
22 contain hollows potentially suitable for use by Black Cockatoos. Of these, 21 trees were dead old 
trees with no vegetation cover nearby, therefore their utilisation by Black Cockatoos is considered 
limited. The Black Cockatoo foraging assessment determined the presence of a total of:  

 1.80 ha of High Quality and 2.59 ha of Quality 
foraging habitat 

 3.75 ha of Quality and 0.64 ha of Low Quality Forest Red-tailed Black Cockatoo foraging habitat. 

The potential presence of seven other threatened fauna species (apart from the three Black Cockatoo 
species), though habitat for these species is generally limited, of poor quality and highly modified. 

The Survey Area is considered to have low biodiversity. Remnant patches of native vegetation are 
significantly altered and almost completely devoid of native understorey species. A large proportion of 
native trees were dead which may be a reflection of one or more factors including dieback, altered 
groundwater conditions, altered fire regimes, and salinity. It is likely that remaining living trees play an 
important role in hydrological function and therefore clearing of living native trees should be avoided 
where possible. Taking this into account, the following is recommended:  

 Retain native vegetation, Quality and High Quality Black Cockatoo foraging habitat and Black 
Cockatoo breeding and potential breeding trees where possible.  

 Areas supporting both hollow bearing Black Cockatoo breeding trees and good quality foraging 
habitat for Black Cockatoos should be prioritised. These generally include vegetation 
communities CcApAc, EmKgAc and CcJp, which also aids in local flood mitigation of the Harvey 
River.  
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 Native Vegetation Clearing Permit under Section 51E of the Environmental Protection Act 1986 
(EP Act) 

 Hold a pre-referral meeting with the Department of the Environment and Energy (DoEE) to 
confirm whether referral under the Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act) is required, due to potential impacts to the three threatened Black Cockatoo 
species if clearing of habitat is unavoidable. 
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1.0 Introduction 

1.1 Context 

South Energy on behalf of SE Waroona Development Pty Ltd is considering the potential for 
development of a solar farm (referred to as the Waroona Solar Farm Project [the Project]), at a site 
near Waroona in the southwest of Western Australia. The Project is located approximately 
105 kilometres (km) south of Perth and eight kilometres west of Wagerup, in the Shire of Waroona 
(Figure 1). The Project site is bordered by Landwehr Road and the Harvey River and is located on a 
parcel of pastoral land 308 hectares (ha).  

South Energy is in the site selection phase of this Project and detailed design information is not yet 
available. A Survey Area was defined using cadastral boundaries which was further refined to exclude 
several patches of remnant vegetation identified as environmental values to be retained by South 
Energy. The total Survey Area is 282.5 ha. 

To inform the first stage of the planning and approvals process, AECOM was engaged by South 
Energy to undertake ecological surveys for the Project to define the environmental values of the 
Survey Area. A preliminary site investigation and detailed desktop review was undertaken for the 
Project in January 2019. This determined that Black Cockatoo potential breeding and foraging habitat 
was present and required a targeted survey to assess and quantify these values. This Targeted Black 
Cockatoo survey was completed in June 2019. 

1.2 Purpose and Scope 

The purpose of this report is to examine the existing environment within the Survey Area and identify 
the extent of any environmental values that may constrain the suitability of the site for solar farm 
development. Potential constraints assessed include conservation significant fauna habitat, flora 
species, and vegetation communities. 

The scope of works for the ecological survey was to: 

 Complete a desktop review to identify Threatened or Priority flora, fauna or ecological 
communities that may potentially occur within, or in close proximity to the Survey Area 

 Undertake a field survey to: 

- verify the results of the desktop review 

- note evidence of any conservation significant biota that were not identified by the desktop 
review 

- investigate the presence (or likely presence) of specific Commonwealth and State-listed 
threatened flora and fauna species and communities 

- map and describe the flora and vegetation values including mapping vegetation communities 
and condition 

- identify and map potential Black Cockatoo breeding trees and foraging habitat within the 
Survey Area. 

 Produce a technical report that includes the January and June 2019 assessments including 
methods, results and potential environmental constraints of the Survey Area.  
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2.1 Federal Legislation  Environment Protection and Biodiversity 
Conservation Act 1999 

2.1.1 Matters of National Environmental Significant 

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is the main piece of 
Federal legislation protecting biodiversity in Australia. All Matters of National Environmental 
Significance (MNES) are listed under the EPBC Act. These include: 

 listed threatened species and ecological communities 

 migratory species protected under international agreements 

 Ramsar wetlands of international importance 

 the Commonwealth marine environment 

 world Heritage properties 

 national Heritage places 

 Great Barrier Reef Marine Park 

 a water resource, in relation to coal seam gas development and large coal mining development 

 nuclear actions.  

If an action is likely to have a significant impact on a MNES this action must be referred to the Minister 
for the Environment for a decision on whether assessment and approval is required under the EPBC 
Act.  

2.1.2 Flora and Fauna 

Species at risk of extinction are recognised at a Commonwealth level and are categorised in one of six 
categories as outlined in Table 2.  

Table 2 Categories of Species Listed under Schedule 179 of the EPBC Act 

Conservation Code Category 

Ex Extinct Taxa which at a particular time if, at that time, there is no reasonable doubt that the 
last member of the species has died. 

ExW Extinct in the Wild Taxa which is known only to survive in cultivation, in captivity or as a 
naturalised population well outside its past range; or it has not been recorded in its known 
and/or expected habitat, at appropriate seasons, anywhere in its past range, despite 
exhaustive surveys over a time frame appropriate to its life cycle and form. 

CE Critically Endangered Taxa which at a particular time if, at that time, it is facing an 
extremely high risk of extinction in the wild in the immediate future, as determined in 
accordance with the prescribed criteria. 

E Endangered Taxa which is not critically endangered and it is facing a very high risk of 
extinction in the wild in the immediate or near future, as determined in accordance with the 
prescribed criteria. 

V Vulnerable Taxa which is not critically endangered or endangered and is facing a high risk 
of extinction in the wild in the medium-term future, as determined in accordance with the 
prescribed criteria. 





Waroona Solar Farm  Ecology Assessment 

Revision 2  14-Aug-2019 
Prepared for  SE Waroona Development Pty Ltd (South Energy)  ABN: 64 628 948 993 

6 AECOM

2.2 Western Australian Legislation 

2.2.1 Flora and Fauna  

Plants and animals that are considered Threatened and need to be specially protected because they 
are under identifiable threat of extinction are listed under the WC Act. These categories are defined in 
Table 4.  

Table 4 Conservation codes for WA flora and fauna listed under the Wildlife Conservation Act 1950 updated 
November 2015 

Code Category 

CR Critically Endangered Species 
Threatened species considered to be facing an extremely high risk of extinction in the wild. 
Published as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 1 of 
the Wildlife Conservation (Specially Protected Fauna) Notice for Threatened Fauna and 
Wildlife Conservation (Rare Flora) Notice for Threatened Flora. 

EN Endangered Species 
Threatened species considered to be facing a very high risk of extinction in the wild. 
Published as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 2 of 
the Wildlife Conservation (Specially Protected Fauna) Notice for Threatened Fauna and 
Wildlife Conservation (Rare Flora) Notice for Threatened Flora 

VU Vulnerable Species 
Threatened species considered to be facing a high risk of extinction in the wild. Published 
as Specially Protected under the Wildlife Conservation Act 1950, in Schedule 3 of the 
Wildlife Conservation (Specially Protected Fauna) Notice for Threatened Fauna and Wildlife 
Conservation (Rare Flora) Notice for Threatened Flora. 

EX Presumed Extinct Species 
Species which have been adequately searched for and there is no reasonable doubt that 
the last individual has died. Published as Specially Protected under the Wildlife 
Conservation Act 1950, in Schedule 4 of the Wildlife Conservation (Specially Protected 
Fauna) Notice for Presumed Extinct Fauna and Wildlife Conservation (Rare Flora) Notice for 
Presumed Extinct Flora. 

IA Migratory birds protected under an international agreement 
Birds that are subject to an agreement between the government of Australia and the 
governments of Japan (JAMBA), China (CAMBA) and The Republic of Korea (ROKAMBA), 
and the Bonn Convention, relating to the protection of migratory birds. Published as 
Specially Protected under the Wildlife Conservation Act 1950, in Schedule 5 of the Wildlife 
Conservation (Specially Protected Fauna) Notice. 

CD Special conservation 

OS Special protection for reasons other than those already mentioned  

Species that have not yet been adequately surveyed to warrant being listed under the WC Act, or are 
otherwise data deficient, are added to a Priority Lists under Priorities 1, 2 or 3 by the State Minister for 
Environment. Species that are adequately known, are rare but not threatened, or meet criteria for near 
threatened, or that have been recently removed from the threatened species or other specially 
protected fauna lists for other than taxonomic reasons, are placed in Priority 4. Categories and 
definitions of Priority Flora and Fauna species are provided in Table 5.  
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Declared pests can be assigned to a C1, C2 or C3 control category under the Biosecurity and 
Agriculture Management Regulations 2013: 

 C1 Exclusion - Organisms which should be excluded from part or all of Western Australia. 

 C2 Eradication - Organisms which should be eradicated from part or all of Western Australia. 

 C3 Management - Organisms that should have some form of management applied that will 
alleviate the harmful impact of the organism, reduce the numbers or distribution of the organism 
or prevent or contain the spread of the organism. 

 Unassigned - Declared pests that are recognised as having a harmful impact under certain 
circumstances, where their subsequent control requirements are determined by a Plan or other 
legislative arrangements under the BAM Act. 

2.2.3 Communities of Local, Regional and National Significance  

Significant flora and vegetation units need to take into account a number of other features other than 
statutory listings in accordance with the Flora and Vegetation Environmental Factor Guideline (EPA, 
2016a). These include the following: 

 Restricted distribution 

 Degree of historical impact from threatening processes 

 A role as a refuge 

 Providing an important function required to maintain ecological integrity of a significant 
ecosystem.  
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4.2 Field Survey 

4.2.1 Preliminary Site Assessment  

A preliminary site assessment was conducted on 31 January 2019 by Ecologists Jared Leigh and 
Laura Fisher. Patches of remnant native vegetation were characterised including vegetation 
association, condition, and potential for utilisation by significant fauna species. Desktop review results 
were verified including confirmation of the absence of significant flora species and vegetation 
communities. An inventory of fauna species observed was also compiled.  

4.2.2 Reconnaissance Flora and Vegetation Assessment 

The flora and vegetation assessment included collecting data from traverses in areas of remnant 
native vegetation. The survey was completed by Ecologists Floora de Wit and Laura Fisher on 20 
June 2019.  

Five traverses were completed in areas of remnant native vegetation. Traverses included walking 
through the patch on foot and recording patch characteristics including landform, flora species and 
community complexity, and evidence of disturbance, Traverses were considered suitable for capturing 
the floristic data for the Project as all patches were mostly devoid of native vegetation species. 
Quadrats was not considered an efficient method for capturing floristic data for this Project.   

Each traverse was given a unique site number, and the following parameters recorded:  

 date  

 location (accuracy of 5 m) 

 soil details (type, colour, moisture)  

 landform 

 vegetation condition using the Keighery (1994) scale and description of disturbance 

 fire history 

 species list 

- estimated height  

- estimated percentage cover (for trees both percentage within quadrat and within community 
was recorded to enable better description of vegetation community).  

4.2.3 Targeted Black Cockatoo Survey 

A targeted Black Cockatoo survey was conducted to identify potential breeding, roosting and foraging 
habitat for the three threatened Black Cockatoo species that are likely to occur in the Survey Area. 

Calyptorhynchus latirostris (Endangered under the EPBC Act and 
under the WC Act), the Forest Red-tailed Black Cockatoo Calyptorhynchus banksii naso (Vulnerable 

Calyptorhynchus baudinii 
(Endangered under the EPBC Act and under the WC Act). The survey was conducted on 20 June 
2019 in accordance with DSEWPaC (2012) and DotEE (2017) by Ecologists Floora de Wit and Laura 
Fisher. 

4.2.3.1 Breeding Habitat  

The Black Cockatoo breeding habitat assessment focussed on quantifying breeding and potential 
breeding trees within the Survey Area. Table 8 defines breeding habitat and identifies those trees that 
Black Cockatoos will utilise as breeding trees, according to DSEWPaC (2012).  

The following information was collected for all potential breeding trees with suitable hollows or a 
Diameter at Breast Height (DBH) >500 mm (Eucalyptus wandoo >300 mm). Details collected for each 
tree included: 

 location 

 tree species 

 DBH 

 number of potentially suitable hollows 
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Plate 1 Possible Baudin's Cockatoo foraging evidence 
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7.0 Conclusion 

7.1 Summary 

An ecological assessment was undertaken for the Waroona Solar Farm Project by two AECOM 
Ecologists. The ecological survey identified the following environmental values: 

 Eight significant flora species were considered likely to occur in the Survey Area. The likelihood of 

no suitable habitat was present. 

 A total of 18.98 ha of remnant native vegetation was mapped, varying in condition between 
Completely Degraded to Degraded. None of this vegetation represented a TEC or PEC. 

 22 trees containing potentially suitable breeding hollows for Black Cockatoos, with a further 179 
potential breeding trees (with a suitable DBH and no potentially suitable hollows).  

 
9 ha of Quality and Low Quality foraging habitat for the 

Forest Red-tailed Black Cockatoo. 

 The potential presence of seven other threatened fauna species (apart from the three Black 
Cockatoo species), though habitat for these species is generally limited, of poor quality and highly 
modified. 

A constraint for the Project is the presence of foraging and breeding habitat for the three Western 
Australian Threatened Black Cockatoo species. This is discussed further in Section 7.2. 

The survey effort for the Project is considered suitable for assessing the environmental values of the 
Survey Area.  

7.2 Recommendations  

It is recommended that South Energy retain native vegetation, Quality and High Quality Black 
Cockatoo foraging habitat and Black Cockatoo breeding and potential breeding trees where possible. 
Areas supporting both hollow bearing Black Cockatoo breeding trees and good quality Black Cockatoo 
foraging habitat should be prioritised. These generally include vegetation communities CcApAc, 
EmKgAc and CcJp (refer to Figure 3), which also aid in local flood mitigation of the Harvey River.  

Clearing of more than one hectare of Quality (and above) Black Cockatoo foraging habitat, or any 
breeding habitat, has the potential to require a referral under the EPBC Act. We would recommend 
refining the Project footprint to minimise potential impacts to these areas, and / or hold a pre-referral 
meeting with the DoEE to confirm the requirement for a referral under the EPBC Act.  

Planting areas onsite with Black Cockatoo foraging habitat and erecting Black Cockatoo nesting boxes 
are options for offsetting the clearing of Black Cockatoo breeding and foraging habitat. An initial 
assessment has determined that at least eight hectares of land is potentially available and suitable for 
planting of foraging species. This area is likely to be an underestimation depending on the ability to 
plant near infrastructure. An additional approximately seven hectares could potentially be planted with 
foraging species, but further investigation would be required to assess the suitability of this land due to 
its probable flooding and heavy clay nature. Flora species recommended to plant for Black Cockatoo 
foraging habitat would include Banksia sessilis, B. ilicifolia, Allocasuarina fraseriana, Corymbia 
calophylla and Eucalyptus marginata, as well as most locally endemic proteaceous species. 

Clearing of native vegetation in Western Australia can also require a Native Vegetation Clearing 
Permit under Part V of the EP Act. This may need to be obtained prior to the clearing of the native 
vegetation in the Survey Area.  
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