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1. BACKGROUND

The proposed development seeks approval to develop a large scale photovoltaic (PV) generation
facility with a capacity of 200 megawatts (MW) and associated infrastructure, including a Lithium-ion
Energy Storage System (ESS/Li-ion).

The Environmental Impact Statement (EIS) has been prepared for GAIA Australia Pty Ltd (GAIA) to
assess the environmental matters relating to the proposed development of the Bonshaw Solar Farm
(the ‘Project’) at Bonshaw, within the Inverell Local Government Area in New South Wales (NSW)
(refer to Figure 1-1).

The Project follows the approvals process under Part 4 of the Environmental Planning and
Assessment Act 1979 as it meets the criteria of a State Significant Development (SSD) under clause
20, Schedule 1 of State Environmental Planning Policy (State and Regional Development) 2011 (SRD
SEPP).

Environmental Resources Management Australia Pty Itd (ERM) was commissioned by GAIA to
coordinate the technical assessments and prepare this EIS to support the SSD application. As such,
the EIS underwent its public exhibition phase, providing the opportunity for the community, other
stakeholders and relevant government agencies to submit and share knowledge and raise issues
where appropriate via written submission.

This Response to Submissions (RTS) addresses both agency and public comments received during
public exhibition of the Bonshaw Solar Farm EIS.

1.1 Purpose of this Report

ERM has prepared this Response to Submissions (RTS) on behalf of GAIA Australia Pty Ltd in
response to the Department of Planning, Industry and Environment’s (DPIE) letter dated 6 December
2019 and to fulfil the requirements of Section 85A of the Environmental Planning and Assessment
Regulation 2000.

The purpose of the Submissions Report is to:
m  Consider and respond to the matters raised in the submissions for the proposal.

m  Describe any changes to the proposal, including a revised set of proposed mitigation measures.
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2. PROPOSAL SUMMARY

2.1 Site Context

The Project is located approximately 16 kilometres (km) south of Bonshaw and 66 km north of
Inverell. The Project Site, as described in the Environmental Impact Statement (EIS), originally
comprised of approximately 353 hectares (ha), of which the proposed development area originally
occupied approximately 167 ha. Refinements to the Project Site are further discussed in Section 2.4
below.

The Project Site and broader region is predominately agricultural grazing land. An existing TransGrid-
owned 330 kV transmission line runs through the Project Site.

2.2 Key Infrastructure

The key elements of the Project include the construction and operation of:
m  anetwork of PV modules in a fixed tilt or single axis tracking arrangement;
m  associated battery energy storage system (BESS) / battery storage;

m  aswitch yard to be connected to the 330 kV TransGrid Dumaresq Substation, on the boundary of
the Project Site;

® underground or overhead cabling for connection between arrays and inverters and transformers;

m  operations and maintenance (O&M) infrastructure, including O&M buildings incorporating a
control room, meeting facilities, a temperature controlled spare parts storage facility, supervisory
control and data acquisition (SCADA) facilities, a workshop and associated infrastructure (e.g.
kitchen, toilets and other facilities), and car parking facilities. These are proposed close to the
substation in the south-west of the site;

m  site access will be provided from the existing access road leading to the Dumaresq substation. A
connecting road will join to the access road, connecting to the internal access road network at
the north-western corner of the Project Site (refer to Figure 2-1);

®  anew internal road network to enable access from surrounding local roads to the array areas
during construction and operations including internal access tracks, creek crossing & perimeter
security fencing;

m  installation of an overhead grid connection to Dumaresq Substation; and
m  temporary facilities during construction.

The refined concept layout is detailed in Figure 2-1 below.

2.3 Project Benefits and Justification

The Project would generate 420 GWh of electricity contributed to the National Electricity Market per
annum, offering a multitude of benefits. The Project seeks to:

m  provide a source of renewable energy to supplement NSW and National energy requirements
and assist in reducing greenhouse gas (GHG) emissions;

m  contribute to the additional generating capacity required to meet the growing energy demand in
NSW;

m  contribute to NSW and Commonwealth targets for renewable energy;

m  provide economic benefits to the local and regional community provided directly and indirectly by
the employments associated with the Project;

m  provide additional income streams for the involved landholder;
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m  liaise and work with the community and all potentially affected stakeholders in the identification,
mitigation and / or monitoring of any potential environmental effects;

m  contribute to local community facilities and infrastructure through the Community Benefit Fund;
®  ensure quality, safety and environmental standards are maintained;
® recycle and reuse material where practical and economically feasible; and

®  minimise all potential and adverse environmental impacts and where practical, maximise all
potential positive environmental effects.

24 Project Design Amendments

A number of amendments have been made to the project design and layout. These have been made
in response to Aboriginal Cultural Heritage and Biodiversity matters raised by the Biodiversity and
Conservation Division (BCD). The amendments to the design have resulted in a reduction of the
development footprint (to 149 ha) to avoid impacts to biodiversity and cultural values identified on the
site, primarily relating to the avoidance of a hypothesised occupational site and further avoiding
impacts to vegetation communities (refer to Figure 2-1). An overview of the Project Site and
Development Footprint refinements are provided in Table 2-1 below.

In addition, the grid connection component of the project has been included, increasing the Project
area to approximately 368 ha. An Amendment Report has been prepared for the Project, which
provides a description of changes and potential environmental impacts. The environmental matters
are discussed in Table 5-1 further below.

Table 2-1 Changes to Project Site and Development Footprint

Project Stage Project Site Development Footprint | Comment

Environmental 353 ha 167 ha Lot 2 DP 1039185,

Impact Statement
Development Footprint refined in

Response To response to Aboriginal Cultural

Submission 353 ha 148.99 ha . s .

Version 1 ngltage and Blodlver3|t¥ matters
raised by the BCD submission.
Project Site expanded to include Lot

Response to 201 DP.879480 (I_I)umaresq_ .

Submission Substation) for grid connection, in

Version 2 response to TransGrid submission.
This change required the preparation

& 368 ha 149.24 ha of an Amendment Report (Appendix
F).

Amendment Amendment to the Development

Report Footprint to include the overhead grid
connection and a 30 m easement.
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3. EXHIBITION PERIOD

The EIS for the Project was publically exhibited over a 29 day period, from the 6 November 2019 to
4 December 2019.

The EIS was available online through the DPIE Major Projects website at:
https://www.planningportal.nsw.gov.au/major-projects/project/9936

Additionally, hard copies of the EIS were made publically available at:

m  Inverell Shire Council Chambers (144 Otho Street, Inverell);

m  Department of Planning and Environment Office (320 Pit Street, Sydney); and
m  Bonshaw Store (10959 Bruxner Highway, Bonshaw).

3.1 Submissions Received

There were 13 submissions received from government agencies and two (2) public submissions
during this period. No submissions were received from special interest groups.

Table 3-1 Submissions Received

Submissions Number of Responses
Public

m  Objections 1

m  Comments 1
Agency

m  NSW Heritage

m  NSW Geoscience

= NSW EPA

m  Inverell Council

m  NSW RMS

= NSW DPI

=  NSW OEH 13
m  NSW Fire and Rescue

m  TransGrid

m  NSW Health

m  NSW Rural Fire Services

m  NSW DPIE Water and NRAR

m  NSW DPIE Crown Lands

Total Submissions 15

Issues raised in each submission are discussed further in Section 4, with a response to each issue
also provided.
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4, RESPONSE TO SUBMISSIONS

RESPONSE TO SUBMISSIONS

Table 4-1 below outlines the submissions received during the exhibition period and provides a response to these submissions.

Table 4-1 Response to Submissions

Aspect

Issue

Response

Department of Planning, Industry and Environment

Grid Connection

Hazards and
Risks

Traffic

Based on TransGrid’'s advice, the grid connection should form part of this SSD
application. As such, an Amendment Report (AR) is required to describe the connection
of the project to the grid. The AR should also include relevant environmental
assessments of this component of the project, as well as additional engagement and
associated landowners’ consents.

Given the scale of the project and BESS capacity, the Department considers the BESS
is “potentially hazardous” under SEPP 33 and requests you to prepare a Preliminary
Hazard Analysis in accordance with Hazard Industry Planning Advisory Paper No. 6 —
Guidelines for Hazard Analysis (DoP, 2011) and Multi-Level Risk Assessment (DoP,
2011).

Additionally, an assessment of potential hazards and risks should include, but not be
limited to bushfires, spontaneous ignition, electromagnetic field of the proposed grid
connection infrastructure against the International Commission on Non-lonizing
Radiation Protection (ICNIRP) Guidelines for limiting exposure to Time-varying Electric,
Magnetic and Electromagnetic Fields.

Update the Traffic Impact Assessment (TIA) study to include the information requested
by RMS.

An Amendment Report has been prepared to address the
connection of the project to the grid. Refer to Appendix F.

A Preliminary Hazard Assessment has been prepared to support
the Project. Refer to Appendix A.

The Traffic Impact Assessment has been updated to address
comments raised by RMS. Refer to Appendix B.
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RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

DPIE - Division of

Resources & Geosciences

Biodiversity
Offsets

Geosciences NSW want to be consulted regarding the proposed locations of any
biodiversity offset areas both on site and off site — or any supplementary biodiversity
measures

DPIE - Biodiversity and Conservation Division (BCD)

Biodiversity

m  The BDAR should be reviewed, updated and certified to comply with the BC Act
and resubmitted as part of the proposal.

m The BDAR should ensure adequate consideration of the NVR mapping for the site.

m  Ensure the correct application of the Streamlined assessment module — clearing
paddock trees.

m  The BDAR should be updated to include reference to existing threatened species
habitat mapping.

m  The BDAR should provide further justification of the Masked Owl to ensure it has
been adequately considered.

m The BDAR should be updated to remove the recommendation to change the offset
requirement for vegetation zone 11.

m The future vegetation integrity scores for all vegetation zones is to be reduced to
zero.

m  The BAM calculator is to be updated and finalised for review.

m  The mitigation measures as outlined in Table 7.1 of the BDAR should for part of
any proposed development consent conditions.

The Proponent will continue to engage DRG and provide
updates throughout the process of investigating potential
biodiversity offset areas.

The Biodiversity Development Assessment Report (BDAR) has
been updated to address comments. Please refer to Appendix C.

Specific amendments to the BDAR include:
m The BDAR has been updated to comply with the BC Act.

m  Figure 3.1 of the BDAR has included NVR mapping.
Section 4 of the BDAR includes an assessment of the
Project’s impact on the Native Vegetation Regulatory
mapping.

m  Further details of the streamlined assessment module
applied to paddock trees is detailed in Section 4.1.4 of the
BDAR.

m Further details of the threatened species habitat impacts is
provided in Section 6.3.1 and mapping updates to
Figure 5.2.

m  Further justification to the exclusion of the Masked Owl has
been detailed in Table 5.3

m  The BDAR has been amended to remove the
recommendation for vegetation zone 11 in regard to offset
requirements.

www.erm.com Version: 3.0

0470861 Bonshaw Solar Farm -

Project No.: 0470861 Client: GAIA Australia
Response to Submissions_F03.docx

27 March 2020 Page 8



BONSHAW SOLAR FARM RESPONSE TO SUBMISSIONS
Response to Submissions Report

Aspect Issue Response

m  Integrity score has been updated to zero.

m  An updated BAM calculation has been provided in
Appendix K of the updated BDAR.

m  The commitment to mitigation measures will be reflected in
the Conditions of Approval.

Cultural Heritage m  The inconsistences within the EIS and CHA need to be addressed prior to final The Cultural Heritage Assessment (CHA) has been updated to
determination. address comments. Refer to Appendix D.

m  Further assessment, including sub-surface investigation, for a number of sites and ®m  Amendments to address comments made around
locations within the project area to test the hypotheses proposed by the consultant inconsistencies have been addressed in the CHA as follows:

that the project area constitutes a long-term, high density occupational complex. ) Table 10.1 of the CHA provides a column for

m  Further assessment of the site should include a concerted effort to rediscover the addressing Management Measures of each identified
previously recorded AHIMS 11-3-0083 which we consider highly important to the Aboriginal Heritage Site.
contextual understanding of the Aboriginal Cultural Heritage value of the project

- Table 10.1 of the CHA has been updated to reflect the

exclusion of BSF18, BSF19, BSF22 and BSF29 from
m  Further amendments are required to the Unexpected Finds Procedure. the Development Footprint. Figure 9.1 has also been
updated to reflect the 20m buffer zone around each
scar tree within the Development Footprint, confirming
avoidance of any impact.

area.

m The demarcation of Aboriginal heritage sites should be clearly marked on the
ground to avoid potential impacts.

m  All Aboriginal scar trees should be retained in-situ and the assessment of the

significance relating to Aboriginal scar trees should be reviewed. ) Table 9.1 of the CHA has been amended to further

quantify impact and provide recommendations for sites
which have “potential impact”.
Where any inconsistency persists between the EIS and the

CHA, the updated CHA takes precedence (refer to
Appendix D).
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RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

m  The Development Footprint of the Project has been
amended to avoid the area hypothesised to be a large
occupational complex (refer to area marked as “High
Archaeological Potential” in Figure 7.2 of CHA).

m  Further survey of AHIMS 11-3-0083 has not been
undertaken, however additional details of the concerted
effort previously undertaken with RAPs present has been
added to the CHA (refer to Section 7.2.3 of CHA).

m Additional information added to Section 10.2.1.1 of the CHA
to further detail the Unexpected Finds Protocol.

m  Section 10.2.1.4 of the CHA has been added to include
details for inclusion in a Cultural Heritage Management
Plan, including the demarcation of sites prior to construction
commencing.

m  Careful detailed design of the development footprint has
successfully avoided scar trees. Scar trees have been
omitted from the Development Footprint and a 20m buffer
applied to retain these sites in situ (refer to Figure 7.2).

DPIE — Department

of Primary Industries (DPI)

Decommissioning
and Rehabilitation

All infrastructure on the Bonshaw Solar Farm, including all below ground cabling, must
be removed at the end of the project. This position is not reflected in the Bonshaw Solar
Farm Environmental Impact Statement (EIS) and should be included as a condition of
consent if approved.

Section 2.5 of the EIS details that Project decommissioning
would involve the removal of solar panels and all associated
infrastructure.

The Proponent will be responsible for ensuring all infrastructure
(including underground cabling) will be removed during the
decommissioning of the Site.
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RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

Infrastructure

Infrastructure

There is no specific detail about the type of piers for the solar panel mounting
structures. The type of piers significantly impacts the land, large concrete footings
disturb and displace the soil profile and are significantly harder to rehabilitate, while
driven or screw piers will have less disturbance. In the absence of detail DPI advises
that as a condition of consent that all piers are to be completely removed on completion
of the project and the soil profile be returned to its original sequence so as to minimise
loss of future agricultural production post development.

The EIS does not stipulate what type of panel technology are going to be used. If Dual-
Glass (Option 2) is used there is no investigation into the long term impacts to
agricultural production rates and rehabilitation from the “ground condition improvement
for better reflection purposes (i.e. white sand)”.

The preparation of a Decommissioning and Rehabilitation Plan
has been included in the Statement of Commitments in the EIS.

It is acknowledged that this commitment will be reflected in the
Conditions of Approval and a Decommissioning and
Rehabilitation Plan.

Piers for solar panel mounting will be ground screwed, allowing
the piers to be removed and the ground restored to its original
state.

As reflected above, the Proponent will undertake removal of all
infrastructure in accordance with the Decommissioning and
Rehabilitation Plan.

The project is likely to fixed tilt (25°) PV panels. However,
flexibility in technology is required to ensure the project remains
viable, this includes the potential use of bi-facial panels. Should
the use of alternative technologies result in additional
infrastructure or ground treatments (i.e. white sand to increase
reflectivity), this will require a modification to the Development
Consent and assessment of potential additional impacts.

Figure 4-1 Fixed Tilt PV Array Configuration
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RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

PIE — Water and the Natural Resources Access Regulator

Water Supply

Watercourse
Buffers

Clarification should be provided of the ability to obtain the necessary water volumes
from the site or confirm a viable supply is available, via an indication of an agreement
from a water supplier. Where the water is to be sourced from a currently unauthorised
source, an impact assessment and confirmation that the necessary entitlement can be
obtained and traded in accordance with the relevant Water Sharing Plan will be
required.

Clarification should be provided of the proposed infrastructure layout to meet the buffer
requirements from watercourses as defined in the Guidelines for Controlled Activities on
Waterfront Land (NRAR 2018).

Water supply for the project will be provided through a licenced
water supplier. GAIA have identified three (3) potential suppliers
for the project — Trident Water or Wade’s Water in Warwick or
Vital Water Service in Casino. These will be further reviewed
once the project commits to a construction timeframe (post-
approval).

The Project has been designed in accordance with the
Guidelines for Controlled Activities on Waterfront Land (NRAR
2018). Appropriate buffers have been applied for all
infrastructure in close proximity to watercourses within the
Project Area.

Section 6.8 of the EIS details that design of the development
footprint includes the provision of a 40 m buffer from
infrastructure to the top of creek banks. The riparian zone will be
surveyed prior to detailed design to ensure the development
footprint is offset and outside third order and higher riparian
corridor (as detailed in Section 8.3.1 of the EIS).
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Aspect Issue Response
Flood Impacts The proponent should confirm the impact of the security fencing on floodwaters and the | The project boundary will be fenced using standard chain mesh
resultant impact to adjacent watercourses. Where impacts are identified, mitigating fencing which will have no impact on overland flows in the event
measures will be required. of flooding.

Figure 4-2 Typical Chain Mesh Security

Post-Approvals m  The proponent must obtain relevant approvals and licences under the Water These requirements have been reflected in the revised
Management Act 2000 before commencing any works which intercept or extract Statement of Commitments included in Figure 5-1.
groundwater or surface water (including from on-site dams where necessary) or for

any works which have the potential to alter the flow of floodwaters.

m  The proponent should prepare a Construction Environmental Management Plan
(incorporating an Erosion and Sediment Control Plan) prior to commencement of
activities.

m Works within waterfront land should be in accordance with the Guidelines for
Controlled Activities on Waterfront Land (NRAR 2018).

m  Soil & Water Management Plan and Progressive Erosion & Sediment Control Plans
(section 6.3.4) to be developed in consultation with DPIE Water.
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RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

Transport for NSW

The Environmental Impact Statement (EIS) and Traffic Impact Assessment (TIA) have
not assessed the impacts on all of the transport routes and key intersections, especially
the proposed return route through Ashford, Inverell and Glen Innes.

It was identified in the TIA that sight distance to the north along the New England
Highway at the intersection of the Bruxner Highway is constrained for exiting right-
turning traffic. It is unclear from the information provided whether all traffic such as
workers and tradesmen exiting the site will have to use the same route as heavy
vehicles via Inverell to return to the east.

To reduce conflict points, access from the Bruxner Highway to the sub-station and solar
farm should be consolidated to a single access. It is unclear why the existing sealed
access to the sub-station is not being used.

Updated TIA to assess impacts on transport routes and key
intersections.

Assessment of intersection of Bruxner Hwy and New England
Hwy in Section 2.2.1 of TIA.

No right turn out of Bruxner Hwy for light or heavy vehicles

associated with construction work. Light vehicles to use right turn

out of Sunnyside Platform Road onto New England Highway.

Detailed Construction Traffic Management Plan (forming
Appendix E of TIA).

Site access has been consolidated. The Project proposes to
utilise the existing access road that links to the Dumaresq
Substation.

Access to the Site will be in the north-west corner of the Project
Site, as indicated on Figure 2-1.

Note: southern access road is included as an emergency exit,
not proposed for construction vehicles to access the site.

Any new access will require a Section 138 Application to be submitted to Inverell
Council in accordance with the Roads Act 1993. This will require concurrence from
Roads and Maritime and should include a strategic concept design for the road works.

Project no longer proposes to construct a new access, rather
utilising the existing access road immediately adjacent to the
west.

Refer to Figure 2-1.
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BONSHAW SOLAR FARM

Response to Submissions Report

RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

There was no evidence that the proposed access was assessed in accordance with
Austroads Guide to Traffic Management Part 6 and Austroads Guide to Road Design
Part 4A to identify the appropriate treatments for turning traffic. The minimum
requirements for a non-residential rural access is a BAR and BAL. Any proposed road
works should consider the long term safety of the access.

It is noted that a Construction Traffic Management Plan (CTMP), Dilapidation and
Decommissioning Plans will be prepared. These should be included in the EIS.

No swept paths for the largest vehicle that would use the transport routes and proposed
access were provided.

Sight distance measurements at key intersections along the transport routes were only
estimated and not measured.

No crash data was provided for the transport routes.

Project no longer proposes to construct a new access, rather
utilising the existing access road immediately adjacent to the
west.

Refer to Figure 2-1.

A CTMP has been prepared and forms Appendix E of TIA.

Given the Project no longer proposes to construct a new access
road to Bruxner Highway, the inclusion of vehicle swept paths is
no longer required. Detail of the adequacy of the roads proposed
to accommodate the swept path requirements for B double to
access the site is included in the TIA.

Refer to Section 4.1.

Additional information has been provided around the sight
distances at key intersections, including the provision of
supporting photographs.

Refer to Section 2.2.1 and Section 2.2.2.

Accident data has been included in the TIA. This data shows the
vast majority of accidents along the proposed heavy vehicle
route involved singe vehicles (74%). Speeding was the
contributing fact for over half of the recorded accidents. The TIA
has not identified any inherent road safety issues.

Refer to Section 2.3 and Appendix C of the TIA.

No details of the onsite arrangements for parking and servicing were provided

Details of onsite parking area is included in Section 3 of the TIA.
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BONSHAW SOLAR FARM

Response to Submissions Report

RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

It was identified that glare from the solar farm would have an impact on the Bruxner
Highway traffic. It was not indicated how long it would take for the vegetative screening
to become effective or how the ongoing management of the plantings would be
undertaken. This should be addressed.

Where road safety concerns are identified at a specific location along the identified
haulage route/s, Roads and Maritime suggests that the TIA be supported by a targeted
Road Safety Audit undertaken by suitably qualified persons.

Inverell Shire Council

Local
infrastructure
protection

Independent road dilapidation reporting prior to construction, for all local and state
roads.

Ongoing and regular measures to restore and reinstate road damage resulting from

construction of the project.

After construction a subsequent report to assess the damage that may have resulted
from construction.

As outlined in Table 6-9 of the EIS, monitoring of landscaping
management measures will be managed through the Project
CEMP and OEMP.

Section 2.2 of the TIA addresses road safety concerns.
Alternative route options have adequately mitigated road safety
concerns.

The TIA has not identified any inherent road safety issues.
Further assessment is not considered necessary for any
locations highlighted.

This commitment has been reflected in the revised Statement of
Commitments included in Table 5-1.

This commitment has been reflected in the revised Statement of
Commitments included in Table 5-1 and will be managed
through the Project's CEMP.

This commitment has been reflected in the revised Statement of
Commitments included in Table 5-1 and will be managed
through the Project's CEMP.
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BONSHAW SOLAR FARM

Response to Submissions Report

RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

Council being involved in the design, assessment and approval of the site access of the
Bruxner Way.

Council being able to review and provide input into the Traffic Control Plan and the
Construction Traffic Management Plan

Project Site access has been amended to avoid the necessity of
constructing a new access point adjacent to the existing site
access that leads to the Dumaresq Substation. It is
acknowledged that any upgrades required to facilitate site
access will require Section 138 Application to be submitted to
Inverell Council in accordance with the Roads Act 1993.

A Construction Traffic Management Plan has been included in
the updated Traffic Impact Assessment at the request of RMS. It
is anticipated this will need to be updated and a Traffic Control
Plan prepared prior to construction. The preparation of these
documents was included in the Statement of Commitments
included in the EIS. It is acknowledged that Council will be
consulted during this process and is likely to be reflected in the
Conditions of Approval.

Fire and Rescue NSW

Fire Safety

FRNSW reaffirm comments and recommendations previously submitted in preparation
of the SEARs and maintain that they remain relevant in addressing fire and life safety
considerations for the proposed development.

Furthermore, it is recommended that should Development Consent be granted, a
Condition of Consent be included that would require the Applicant to prepare a
comprehensive fire safety study (FSS) for the Battery Energy Storage Systems (BESS)
component of the development. The FSS should be developed in accordance with the
requirements of Hazardous Industry Planning Advisory Paper No.2 (HIPAP No.2), and
in consultation with and to the satisfaction of FRNSW.

Preparation of a comprehensive fire safety study (FSS) for the
Project has been added to the revised Statement of
Commitments included in Table 5-1.
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BONSHAW SOLAR FARM
Response to Submissions Report

RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

NSW Rural Fire Service

Bushfire

Bushfire

The subject land is partly mapped as bushfire prone land by Inverell Shire Council.
Further, the NSW RFS is the primary response agency for all structural fires on the
land.

It is noted that the Bushfire Hazard Assessment report includes broad scale vegetation,
slope and bush fure hazard mapping. Based on this mapping, a 10 metre asset
protection zone (APZ) is recommended around the perimeter of the development. It
appears that in some locations around the site, a 10 metre APZ may be insufficient to
ensure that the development is not subject to flame contact from a bush fire, due to the
prevailing slope and vegetation classes. Accordingly, the NSW RFS recommends that a
more detailed assessment of the development site perimeter be undertaken to
determine appropriate APZs. While a metre APZ is supported for the grassland
vegetation, a larger APZ may be required where the development is adjacent to
woodland and/or forest vegetation. It is further recommended that minimum APZs be
based on Table A2.5 of ‘Planning for Bush Fire Protection 2006’

A Fire Management Plan (FMP) shall be prepared in consultation with NSW RFS
Northern Tablelands Fire Control Centre. The FMP shall include:

® 24 hour emergency contact details including alternative telephone contact;

m site infrastructure plan;

m firefighting water supply plan;

m site access and internal road plan;

m construction of APZ and their continued maintenance;

m location of hazards (physical, chemical and electrical) that will impact on firefighting
operations and procedures to manage identified hazards during firefighting
operations;

The Bushfire Impact Assessment has been updated to reflect the
revised Asset Protection Zones (APZ) in accordance with Table
A2.5 of ‘Planning for Bush Fire Protection 2006’. This is reflected
in Figure 2-1 above.

This requirement has been reflected in the revised Statement of
Commitments included in Figure 5-1.
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BONSHAW SOLAR FARM RESPONSE TO SUBMISSIONS
Response to Submissions Report

Aspect Issue Response

m fire mitigation strategies as outlined in Section 4 of the Bushfire Hazard
Assessment report prepared by ERM (ref: Project No. 0470861), dated 26 July
2019; and

® such additional matters as required by the NSW RFS District Office (PMP review
and updates).

Bushfire The entire solar array development and associated infrastructure footprint is to be These requirements have been reflected in the revised
managed as an Asset Protection Zone as outlined witihin section 4.1.3 and Appendix 5 Statement of Commitments included in Figure 5-1.
of ‘Planning for Bush Fire Protection 2006’ and the NSW Rural Fire Service’s document

. The Bushfire Impact Assessment has been updated to reflect the
‘Standards for Asset Protection Zones’'.

revised Asset Protection Zones (APZ) in accordance with
A 50,000 litre water supply (tank) fitted with a 65mm storz fitting shall be located Table A2.5 of ‘Planning for Bush Fire Protection 2006’. This is
adjoiing the internal property access road wihtin the required APZ. reflected in Figure 2-1 above.

To allow for emergency service personnel to undertake property protection activities, a
defendable space (APZ) that permits unobstructed vehicle access is to be provided
around the perimeter of each of the solar array areas and associated infrastructure.

Transgrid
Grid Connection The EIS states that the grid connection would be obtained separately, in accordance Grid connection will be obtained through a proposed overhead
with Part 5 of the EP&A Act 1979. Transgrid will not be seeking approval for any grid transmission connection. The overhead connection will connect
connection works. It is the responsibility of the proponent to ensure that all works from a pylon in the ‘Ancillary Infrastructure’ area, extending
associated with their project included all grid connection works, are included in the approximately 150 m directly into the Dumaresq Substation
development approval for the overall solar farm project. (refer to Figure 2-1).
An Amendment Report has been prepared to address the
connection of the project to the grid. Refer to Appendix F.
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BONSHAW SOLAR FARM RESPONSE TO SUBMISSIONS
Response to Submissions Report

Aspect

Issue Response

Hunter New England Local Health District

Water Supply

Heritage Council o

Heritage

It is noted that the nearest reticulated water supply is located at Bonshaw, and there is Water supply for the project will be provided through a licenced
no mention of potable water onsite during construction or operations. There is mention water supplier. GAIA have identified three (3) potential suppliers
that water management measures including alternative sources of water that will be for the project — Trident Water or Wade’s Water in Warwick or
implemented for the Project. There is however no stipulation about the source of Vital Water Service in Casino. These will be further reviewed
potable water onsite during construction or operations for staff. once the project commits to a construction timeframe (post-

This office would suggest that should there not be a connection to a potable water approval).

supply then the applicant must demonstrate that the drinking water supplied to the
premises will consistently meet the Australian Drinking Water Guidelines 2011 and any
subsequent amendments of the Guidelines.” This includes “an appropriate drinking
water quality assurance program, in compliance with NSW Health requirements and the
Public Health Act 2010 and the Public Health Regulation 2012 is to be provided.”

The selected option for the provision of a private potable water supply is likely to require
a quality assurance program in accordance with the provisions of the Public Health Act
2010. The proponent is encouraged to contact Hunter New England Local Health
District with respect to developing a quality assurance program.

f NSW

The subject site is not listed on the State Heritage Register (SHR), nor is it in the Comments have been noted — no action required.
immediate vicinity of any SHR items. It is noted that although the historical

archaeological assessment (Bonshaw Solar Farm, Cultural Heritage Assessment,

prepared by ERM, dated 18 April 2019) identified scattered artefacts, these were not

assessed as being significant or requiring management. Accordingly, no further

comments are required from the Heritage Council of NSW. The Department does not

need to refer subsequent stages of this proposal to the Heritage Council of NSW.

www.erm.com Version: 3.0
0470861 Bonshaw Solar Farm -

Project No.: 0470861 Client: GAIA Australia 27 March 2020 Page 20
Response to Submissions_F03.docx



BONSHAW SOLAR FARM RESPONSE TO SUBMISSIONS
Response to Submissions Report

Aspect Issue Response

Environmental Protection Agency NSW

Environmental The EPA has briefly reviewed the document titled ‘Bonshaw Solar Farm — Comments have been noted — no action required.
Protection Environmental Impact Statement’ dated 18 October 2019 and advise that the proposal

will not need an Environmental Protection Licence if consent is granted. Accordingly,

the EPA will not be providing any recommended conditions of approval for this project.

Public Submissions

Visual Impacts My wife Lyn and I, (Neville Heywood) are strongly opposed to the establishment of a In accordance with the SEARs, a Visual Impact Assessment
solar farm on the Bruxner Highway Bonshaw. We see it as a despoiling of the beautiful (VIA) has been prepared for the Project to assess the potential
landscape around Bonshaw between Tenterfield and Goondiwindi and Bonshaw and for visual impacts that may result from the Project.

Inverell. This is a particularly scenic area and a solar farm completely incongruous in
the environment. | am presently preparing a submission for a doctorate and Bonshaw is
a central area for my study of the bush there. A Solar farm does not fit the unity and
harmony of the environment and will be a form of visual vandalism totally out of
character with this area. While at this point it appears to be solar alone and not wind
turbine technology, a large capacity solar farm is completely out of character
nevertheless. Such a project as the wind turbines totally destroy the visual beauty of the
landscape between Inverell and Glen Innes and such a solar farm introduction will do
the same out here — mega acres of unnatural black shiny panels.

The assessment determined that views to the Project are limited
to a short section of the Bruxner Highway immediately north of
the Site. Limited views of the site are achieved from
neighbouring properties due to topographic features or
vegetation.
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BONSHAW SOLAR FARM

Response to Submissions Report

RESPONSE TO SUBMISSIONS

Aspect

Issue

Response

We consider these projects in large-scale solar farms a second rate method of
generating electricity where the environment pays the price. This is not green
technology — but black technology — and ugly and disregards the appearance of
beautiful rural landscapes like that in the Bonshaw district. | firmly believe that the best
form of solar energy is that located in urban areas, not as solar farms but on the roofs of
dwellings, commercial buildings and factory buildings. In those contexts they are not
incongruous or unattractive. It's a visual win for all. Urban areas with buildings relate to
the panels on their rooves — especially if they were placed on every user’s roof. Those
areas then can use some of the electricity generated and feed it into the grid. For those
connected to the grid at present as users of electricity they could pay a small levy in
their bill that over time the electricity retailer could return the value of the subsidies
these new industries receive back to the federal government. At the moment its
taxpayer money gifted in subsidy with no pay back — just a lucrative money spin for
those taking advantage of this windfall. It’s not an unrealistic approach in the sense that
poles and wires are passed onto consumers, so why not solar panels for users as well.

We urge that this project does not go ahead and that the Bonshaw landscape will keep
its unified, natural aesthetic appeal for all who live there. My family ancestors have lived
in the Bonshaw area since before the 1850’s. We therefore have great attachment to
this area and extremely concerned that such an industry is intending to locate here.

Visual Impacts

| bought my property approximately 10 years ago as an investment for part of my
superannuation/ retirement fund and somewhere | can take my family and friends to
escape on holidays or weekends. So far | have spent money on it by making tracks
around the property for motor bike riding, 4x4 driving, horse riding, bush walking, bird
watching and shooting. When it rains the creek is a serene spot for a picnic and also
has yabbies’ in it as well as in the dams. Where the shed is situated on top of the hill, it
offers spectacular views of storms rolling in over the mountains. The existing substation
and power lines where established prior to us purchasing the property and has only a
small impact on our view of the surrounding vegetation however, the 1 million solar
panels will have major impact in the scenery and value of our property and will greatly
impact our superannuation fund for our future. We are not against this project for a
cleaner future however, we feel it will be at a huge financial loss to us.

In accordance with the SEARSs, a Visual Impact Assessment
(VIA) has been prepared for the Project to assess the potential
for visual impacts that may result from the Project.

The assessment determined that views to the Project are limited
to a short section of the Bruxner Highway immediately north of
the Site. Limited views of the site are achieved from
neighbouring properties due to topographic features or
vegetation.
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BONSHAW SOLAR FARM PROJECT UPDATES
Response to Submissions Report

5. PROJECT UPDATES

In responding to the submissions raised, the Project has been updated to include the following
changes:

Table 5-1 Summary of Project Updates

Aspect Project Response

Grid Connection | Grid connection will be obtained through a proposed overhead transmission connection.
The overhead connection will connect from a pylon in the ‘Ancillary Infrastructure’ area,
extending approximately 150 m directly into the Dumaresq Substation (refer to Figure
2-1). The overhead connection is considered as an amendment to the original project
description in the EIS.

This response has triggered the need to develop an Amendment Report that details the
description of the proposed project amendment, including an assessment of the relevant
environmental impacts (refer to Appendix F).

Furthermore, the addition of the Dumaresq Substation requires landowner consent for the
inclusion of Lot 201 DP 879480 and the Crown Land corridor. Evidence of engagement to
obtain landowner consent is provided in Appendix F below.

Water Supply Water supply for the project will be provided through a licenced water supplier. GAIA
have identified three (3) potential suppliers for the project — Trident Water or Wade’s
Water in Warwick or Vital Water Service in Casino. These will be further reviewed once
the project commits to a construction timeframe (post-approval).

Infrastructure The project is likely to fixed tilt (25°) PV panels. However, flexibility in technology is
required to ensure the project remains viable, this includes the potential use of bi-facial
panels. Piers for solar panel mounting will be ground screwed, allowing the piers to be
removed and the ground restored to its original state.

Should the use of alternative technologies result in additional infrastructure or ground
treatments (i.e. white sand to increase reflectivity), this will require a modification to the
Development Consent and assessment of potential additional impacts.

Biodiversity The BDAR has been updated to address comments raised by BCD (as detailed above).
The BDAR has included an assessment of the grid connection component, including
Dumaresq Substation. This change to the Project Area has resulted in the need to update
the calculations recorded in the BDAR and the final BAM calculation.

Cultural Heritage = All amended sections refer to the Cultural Heritage Assessment Report.

m Inclusion of Section 5.3.2.1 of the CHA to describe the AHIMS Site #11-3-0083;

m Inclusion of Figure 5.2 — Reference Map to location of AHIMS #11-3-0083;

® Inclusion of discussion of AHIMS #11-3-0083 in the survey results (Section 7.2.3);
m  Inclusion of AHIMS #11-3-0083 in Aboriginal Heritage Statement of Significance;

m  Minor amendment to entry for AHIMS #11-3-0083 in Table 8.1;

m  Addition of AHIMS #11-3-0083 to Impact Assessment (Section 9);

m  Section 9 — clarification of impact metric utilised and reasoning for use;
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BONSHAW SOLAR FARM PROJECT UPDATES
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Aspect Project Response

m  Amendments to Table 9.1 to remove usage of ‘Possible Impact’;

m  Revision of Aboriginal Heritage recommendations and unexpected finds procedure,
in line with comments received from DPIE; and

m  Addition of Section 10.2.1.4 ‘Cultural Heritage Management Plan’ to outline
requirements for preparation of a CHMP.

Traffic The Traffic Impact Assessment has been updated to include an assessment of all
transport routes and key intersections associated with the project. The site access has
been consolidated with the existing access to the Dumaresq Substation access road, with
site access to be provided off this road rather than directly onto the Bruxner Highway.

Bushfire The Bushfire Hazard Assessment has been updated to reflect the revised Asset
Protection Zones (APZ) which has also been reflected in the updated Project Layout
provided as Figure 5-1.

Hazards Preparation of a Preliminary Hazard Assessment (PHA) which details the Project’s
potential risks and hazards and suitable controls.

In response to State Environmental Planning Policy No.33 — Hazardous and Offensive
Development (SEPP33).

This is primarily related to the lithium-ion batteries being new technology that may not
have been taken into account during the initial process determined for SEPP33.

The outcome of the PHA concludes that It has been recognised that the Project is to
include small quantities of hazardous materials which do not trigger the threshold. With
consideration of the insignificant quantity of materials stored on site, along with the
significant distance to neighbouring properties, it can be concluded that the risks
associated with storage and transportation of hazardous materials are unlikely to be
significant or pose a risk to public safety.

The PHA has also revised a level 1 hazard analysis on the Project Battery and Energy
Storage System (BESS) within the PHA. The following condensed assessment was
concluded as a result of the assessment:

m  That the BESS is located in the most appropriate location regarding the surrounding
bushfire hazards and bushfire prone land.

m  That the Energy Storage System (ESS) supplier will maintain the most up to date
global standards that commit to negating the possibility of fire propagation to
additional units in the event o f a thermal runaway.

m  That the preferred ESS supplier only supplies BESS units that contain a fire
extinguishing system.

m  That the ESS and installation comply with the relevant Australian Standards on
Energy Storage Systems (outlined in the PHA)
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BONSHAW SOLAR FARM PROJECT UPDATES
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Aspect Project Response
Statement of The following Statement of Commitments are provided in addition to the commitments
Commitments made in the EIS and are a direct response to the submissions:

m  Prepare a comprehensive fire safety study (FSS) for the Battery Energy Storage
Systems (BESS) component of the development. The FSS should be developed in
accordance with the requirements of Hazardous Industry Planning Advisory Paper
No.2 (HIPAP No.2), and in consultation with and to the satisfaction of FRNSW;

m  Preparation of a Fire Management Plan (FMP) in consultation with NSW RFS
Northern Tablelands Fire Control Centre;

m  Preparation of a Decommissioning and Rehabilitation Plan prior to decommissioning
the Project which will detail how the site will be rehabilitated to the pre-development
state; and

m  Undertake a pre and post construction road dilapidation report for the local transport
route and restore any road damage resulting from construction of the project.

The implications of these updates to the project on the layout is provided in Figure 5-1 below.

www.erm.com Version: 3.0 Project No.: 0470861 Client: GAIA Australia 27 March 2020 Page 25
0470861 Bonshaw Solar Farm - Response to Submissions_F03.docx



Ancillary
Infrastructure

Indicative
Site Access

Legend

Project Boundary (Lot 2
] DP1039185 and Lot 201
DP879480 )

@ Dwelling
I Indicative Landscape Zone
Site Layout

=1 Overhead Transmission Line Grid
~ " Connection

Asset Protection Zone
Project Development Footprint

Site Buildings and Power
Infrastructure Footprint

I Connecting Roads

Indicative Solar Array Areas
— Indicative Internal Road Network
Stream Order
=== 1st Order Stream
«===2nd Order Stream
= 3rd Order Stream
= 4th & 5th Order Stream
Existing
murn Existing Transmission

__. Transmission Line Indicative
Easement

£ Dumaresq Substation
[ Road Corridor

Project Layout and Key Constraints Map

Drawing No:  0470861m_BSF_RTS_G003_R2.mxd

Date: 11/03/2020 Drawing Size: A4

Travelling Stock Route
Lot Boundary
Heritage
[ AHIMS Site
O Artefact Scatter
Isolated Find
Scar Tree
Dump Site
Artefact Scatter
[__71 High Archaeological

Significant Artefact Scatter with
PAD

K7 Artefact Scatter and PAD
Ecological

Woodland and Open Forest
Habitats Requiring Biodiversity
Offsets

W Threatened Ecological Community

Vulnerable Threatened Species
Recorded

O Grey-crowned Babbler Nest

Note : Ancillary Infrastructure includes
Substation, Battery Storage and
Operations

F 5.1

Bonshaw Solar Farm, NSW

DrawnBy:  GR Reviewed By: MR |C GAIA Australia

N This figure may be based on third party data or data which has not
been verified by ERM and it may not be to scale. Unless expressly

Coordinate System: GDA 1994 MGA Zone 56
0 200 400

not warrant its accuracy.

600m 0 agreed otherwise, this figure is intended as a guide only and ERM does




BONSHAW SOLAR FARM SUMMARY
Response to Submissions Report

6. SUMMARY

This report has been prepared in response to the submissions received on the Bonshaw Solar Farm
(SSD 9438) during the exhibition period. There were a total of 15 submissions received, 13 were from
government agencies and two (2) public submissions.

In response to the submissions, there are a number of aspects of the project which have been
updated, including:

m  Revised Development Footprint taking into consideration additional biodiversity, cultural heritage
and bushfire mitigation constraints;

m  Revised access location with site access to be provided to Bruxner Highway via the Dumaresq
Substation access road; and

m  Amendment of the Project Area to include the Dumaresq substation. Details of the project change
is provided in the Amendment Report prepared, including evidence of engagement to obtain
landowner consent.

In order to reflect these changes to the project, the proponent has revised a number of supporting
documents associated with EIS, as well as prepared additional supporting information, including:

m  Biodiversity Development Assessment Report (Updated);
m  Traffic Impact Assessment (Updated);

m  Cultural Heritage Assessment (Updated);

m  Bushfire Hazard Assessment (Updated);

m  Preliminary Hazard Analysis (New); and

m  Amendment Report (New).

It is considered that the key of the issues raised in the submissions have now been adequately
addressed in this submission to allow consideration by the Minister for approval of this project.
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PRELIMINARY HAZARD ANALYSIS INTRODUCTION
Bonshaw SEPP 33 Assessment

1. INTRODUCTION

1.1 Project Overview

GAIA Australia Pty Ltd (GAIA) is seeking to develop the Bonshaw Solar Farm (the ‘Project’) at
Bonshaw in the Inverell Shire Council in New South Wales (NSW). Environmental Resources
Management Australia Pty Ltd (ERM) has been engaged to address the ‘Hazards and Risks’
component of the Secretary’s Environmental Assessment Requirements (SEARs) which includes:

1. A preliminary screening assessment to identify risks and hazards associated with the Project.
This is in accordance with the State Environmental Planning Policy No.33 — Hazardous and
Offensive Development (SEPP33). The preliminary risk screening, while not exceeding any
identifiable thresholds that trigger the determination of a the Project being a ‘potentially
hazardous industry’, will still require a Preliminary Hazard Analysis following the guidelines in the
Hazardous Industry Planning Advisory Paper No 6 — Hazard Analysis (HIPAP 6) and upon a
post-lodgement discussion with DPIE due to the inclusion of a battery energy storage system
(BESS) on site. This is primarily related to the lithium-ion batteries being new technology that
may not have been taken into account during the initial process determined for SEPP33.

2. An assessment of potential hazards and risks that could include, but is not limited to, bushfires,
spontaneous combustion, electromagnetic fields (EMF), electrocution and toxic gases.

1.2 Project Description

The proposed developed area is approximately 165 ha on part of Lot 2 on DP1039185. Connection of
the Bonshaw Solar Farm will be to the 330 kilovolt (kV) TransGrid Dumaresq Substation located on
the adjoining Lot 210 on DP 879480. Access to the site is proposed via the existing access from the
Bruxner Highway.

The Project incorporates arrays of Photo-Voltaic (PV) modules (commonly referred to as “solar
panels”), transmission infrastructure and switch yard to enable connection into the existing electricity
transmission network via the 330 kV Dumaresq Substation. The project will have a targeted ‘sent out’
electricity generating capacity of up to 200 megawatts (MW, AC) and a BESS/battery storage with up
to 300 MW (AC) . The exact method and point of connection is being developed in conjunction with
TransGrid in parallel with this planning application and the detailed infrastructure layout developed
during detailed design will confirm the generating capacity of the Bonshaw Solar Farm.

The key elements of the project include the construction and operation of:
m  a network of PV modules in a fixed tilt or single axis tracking arrangement;
m  associated battery energy storage system (BESS) / battery storage;

m  a switch yard to be connected to the 330 kV TransGrid Dumaresq Substation, on the boundary of
the Project Area;

m underground or overhead cabling for connection between arrays and inverters and transformers;

m  operations and maintenance (O&M) infrastructure, including O&M buildings incorporating a
control room, meeting facilities, a temperature controlled spare parts storage facility, supervisory
control and data acquisition facilities, a workshop and associated infrastructure (e.g. kitchen,
toilets and other facilities), and car parking facilities;

m  Access point to the site via the Bruxner Highway;

®  a new internal road network to enable access from surrounding local roads to the array areas
during construction and operations including internal access tracks, creek crossing & perimeter
security fencing; and

m  Temporary facilities during construction.
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The Proposed Site Layout is outlined in Figure 1-3 in concept form.

The Project will adopt lithium-ion based batteries for the battery energy storage system (BESS). Any
alternative battery types are considerations and will be consulted with the relevant administering
authority for approval and hazard assessment.

The location of battery components and the relative distance to neighbours is provided in Section 1.3
and outlined in Figure 1-2. The closest neighbouring dwelling to the battery components is
approximately 2.1 km, which highlights the unlikely potential for any significant impacts to be
experience by neighbouring landowners.

1.2.1 Battery and Energy Storage System

The Project includes the addition of a battery energy storage system (BESS). A 1.5 ha footprint area
has been set aside for the installation of the BESS. Given the substantive advances in storage
technologies over time, the exact storage capacity cannot be confirmed at this time, however it is
anticipated that a 100MW facility, expandable by a further 200MW would allow the optimisation of the
Bonshaw Solar Farm in the National Electricity Market (NEM) and potentially aide as a frequency
stabilizer and safety net for the nearby transmission and distribution system. The function of the
increased 200MW BESS network as a safety net, as mentioned above, is currently under discussion
with Transgrid as a part of ‘Expanding NSW-QLD Transmission Transfer Capacity’ program.

The BESS will be located on the western side of the site within the ancillary infrastructure boundary
(Figure 1-3). The battery banks and transformers will sit to the eastern side of the ancillary
infrastructure boundary and orientate in east-west direction (Figure 1-5 & Figure 1-6)

The major components for each BESS include batteries, inverters, transformers, heating ventilation
air conditioning and fire protection. The specific design details for the BESS will not be finalised until
the completion of the detailed design stage of the project. The general description of the alternatives
that are under consideration for the BESS are as follows:

= Multiple individual cubicles each of between 130kWh and 160kWh. These would be skid
mounted and pre-commissioned in packs of 8 to 10 battery cubicles with 2 inverters. The cubicle
system manages fire risk via containment; each cubicle is a fire-rated and sealed system which
prevents the spread of fire from one cubicle to another and the fire can quickly burn out without a
material loss of battery capacity or capital value across the system as a whole; or

m A containerised system of approximately 10MW capacity per container. A containerised
system has a fire suppression system (typically inert gas or water deluge) to prevent the spread
of fire within the container.

Both options would have a similar appearance, as the individual cubicles would be arranged in such a
way as to appear as a single container. The BESS facility will encompass a surface area of up to
15,000m? and include a series of concrete pads, suitably spaced for optimum operations and
maintenance and separated by gravel/road-base to assist in fire management. The final decision on
the preferred technology provider and detailed technology specification would be confirmed during the
detailed design phase of the Project, and would comply with applicable Australian standards, licences
and codes.

Indicative battery modules would be of the order of 2.5 metres in height. An example battery pack is
shown in in Figure 1-1.
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Figure 1-1 Example Battery Module

1.3 Proximity to Neighbours

The PHA recognises the relative proximity of neighbouring properties to consider the likely
significance of impacts upon neighbours of the Project. Given the rural setting of the area,
neighbouring landowner dwellings are scattered over a vast area, with the closest being located just
over 2 km from the BESS. The substantial distance, in regards to proximity, provides a sufficient
buffer, rendering the potential for impacts insignificant. The proximity to neighbouring landowner
dwellings are outlined in Table 1-1 and displayed in Figure 1-4 below.

Table 1-1 Proximity of Neighbours to Battery Components

Landowner Direction from Site Approximate Distance to Dwelling
Lot 200 DP 879480 | West 3.2 kKm (Dwelling of property owner located in Lot 1 DP 77438)
Lot 201 DP 879480 @ West N/A — Dumaresq Substation

Lot 46 DP 750075 West, South and East | N/A — Unoccupied Land

Lot 29 DP 750075 East 3.7 kKm (Dwelling of property owner located in Lot 52 DP 750075)
Lot 16 DP 750075 North 2.3 km (Dwelling of property owner located in Lot 18 DP 750075)
Lot 1 DP 1039185 North 2.1 km
Lot 1 DP 777438 North-west 3.2 km

1.4 Scope

The scope of the PHA includes the following project infrastructure:

m  Solar arrays and PV modules

m  Collector network (overhead transmission lines) and grid substation
m  Battery Energy Storage System (BESS)

m  Supporting infrastructure, including:
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- Operational buildings
- Access roads and internal roads on site, as well as emergency access points

- Fencing and landscaping surrounding the arrays, substations and BESSs.

1.5 Limitations

The scope of work is limited to the requirements of the SEPP33 and works already undertaken that
address the hazards and risks component of the SEARs. The limitations for the following scopes of
hazards and risks are presented as limitations as detailed descriptions and management strategies
are presented in their relevant study sections. The study limitations are:

m  Bushfire hazard assessment. Risks and hazards associated with bushfire are detailed in the
bushfire management plan produced as a requirement for the Project EIS and Post-lodgement
RTS. Where applicable, identified controls have been referenced in this study (such as the
bushfire management plan).

®  Hazards and risks associated with traffic and traffic management. A Traffic Impact Assessment
(TIA) has been produced as a requirement of site access and construction under the Project EIS
process. Where relevant, identified controls will be referenced in this study (i.e. the Project TIA).

m  Hazards and risks associated with construction. Construction associated hazards and risk will be
addressed in the Construction Environmental Management Plan (CEMP) for the Project’s
construction phase, as well as a site Work Health and Safety Plan (WHS).
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Figure 1-5 BESS layout
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2. ASSESSMENT METHODOLOGY

21 Screening Assessment

A desktop assessment was carried out to identify environmental hazards and risks that could arise
during the construction and operation of the Project, as well as mitigation measures to address such
issues.

The assessment focused on those hazards and risks with the potential to adversely affect the quality
of the surrounding environment, land uses and communities, with consideration of the following
relevant policies and guidelines:

m  State Environmental Planning Policy 33 — Hazardous and Offensive Development (SEPP 33);

m  Hazardous and Offensive Development Application Guidelines: Applying SEPP 33 (Department
of Planning, 2011);

m  Hazardous Industry Planning Advisory Paper No 6: Hazard Analyses (Department of Planning,
2011);

m  Multi-level Risk Assessment (Department of Planning, 2011);

m  Australian Standard 1940: The storage and handling of flammable and combustible liquids (AS
1940:2017);

m  Australian Standard 4332: The storage and handling of gases in cylinders and welding gases (AS
4332:2004);

m  Australian Standard 4839: The safe use of portable and mobile oxy-fuel gas systems for welding,
cutting, heating and allied processes (AS 4839:2001);

m  International Standard (ISO /IEC 31010) Risk Management — Risk Assessment Technique;

m  Australian Code for the Transport of Dangerous Goods by Road and Rail (7.5th edition) (National
Transport Commission, 2007); and

m  Storage and Handling of Dangerous Goods Code of Practice (WorkCover, 2005).

There may be additional health and safety hazards that are not specifically considered in this
assessment and would be addressed by the construction contractor.

The screening assessment focuses on specific dangerous goods classes that have the potential for
significant offsite effects. The assessment involves the identification of classes and quantities of all
dangerous goods to be used, stored or produced on site. Details of the methodology of the screening
assessment is outlined in SEP33 with particular reference to Figure 2-1

2.2 Hazard Identification

Hazard identification aims to highlight any risks associated with the interaction of the Project with the
surrounding environment. This is to enable the identification of any potential offsite impacts.

Hazard identification is a desktop qualitative risk assessment and involves documenting possible
events that could lead to a hazardous incident. It is a systematic process to list potential causes and
healthy, safety and environmental consequences, in qualitative terms. Operational and organisational
safeguards were developed to prevent hazardous events from occurring, or if they should occur, to
mitigate the impact on the Project, equipment, people and the surrounding environment.
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Figure 2-1 SEPP33 Risk Screening Process
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3. PRELIMINARY RISK ASSESSMENT AND SCREENING

3.1 Definitions

Industries or projects determined by the risk screening process to be hazardous or potentially
hazardous require the preparation of a Preliminary Hazard Analysis (PHA) in accordance with Clause
12 of SEPP 33.

Definitions of ‘potentially hazardous industry’ and ‘potentially offensive industry’ are provided in SEPP
33:

‘potentially hazardous industry’ means a development for the purposes of any industry which, if the
development were to operate without employing any measures (including, for example, isolation from
existing or likely future development on other land) to reduce or minimise its impact in the locality or
on the existing or likely future development on other land, would pose a significant risk in relation to
the locality:

a. To human health, life or property, or

b. To the biophysical environment, and includes a hazardous industry and a hazardous storage
establishment.

‘potentially offensive industry’ means a development for the purposes of an industry which, if the
development were to operate without employing any measures (including, for example, isolation from
existing or likely future development on other land) to reduce or minimise its impact in the locality or
on the existing or likely future development on other land, would emit a polluting discharge (including
for example, noise) in a manner which would have a significant adverse impact in the locality or on the
existing or likely future development on other land, and includes an offensive industry and an
offensive storage establishment.

3.2 Assessment

3.2.1 Hazard Screening

In assessing the proposed Project, the emphasis is on preventing hazardous incidents on-site or
offsite, such as spontaneous combustion and fire, or the contamination of land by the use of
significant quantities of toxic or biologically harmful materials that could result in substantial effects.
3.2.2 Potential Impacts During Construction and Operation

Potential hazards and risks during construction and operation include (but are not limited to):

m  The on-site storage, use and transport of dangerous goods and hazardous substances; and

m  Risk of damage to existing infrastructure due to ground movement and geotechnical instability.

These hazards and risks are described further in the following sections. An indicative list of the types
of potentially hazardous materials anticipated to be used, stored and transported during construction
and operation of the Project is provided in Table 3-1 along with the relevant storage and transport
thresholds established under Applying SEPP 33.
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PRELIMINARY RISK ASSESSMENT AND SCREENING

Table 3-1 Proposed Hazardous Material Storage at Bonshaw Solar Farm (Construction and Operation)

Applying SEPP 33 Threshold

Australian .
. . Quantity
Material Dangerous Storage Location Storage Method . . .
(T) Min Min. storage distance
Goods Class . . Transport
quantity from sensitive receptors
. . , Domestic
Chemicals Various Workshop Domestic Storage . N/A N/A N/A
Quantities
Welding Cylinders (AS 4332, AS | 5 Welding
Cl 2.1,2.2 | Worksh 05T N/A N/A
Cylinders ass b Orishop 4839) Sets (<0.1T)
Lithium Battery Energy
Batter Class 9 Storage System Container Undefined N/A N/A N/A
Y (BESS)
Self bunded tank AST
Diesel Combustible South Gate 2000T 5000 T 3m (AS 1940) N/A
(AS 1940)
. . Storage
Oil St Combustibl Worksh <10T N/A N/A N/A
il Store ombustible orkshop (AS 1940)
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The thresholds in applying SEPP 33 represent the maximum quantities of hazardous materials that
can be stored or transported without causing a significant off-site risk.

In most instances, low volumes of potentially hazardous materials would be stored on site. The
volume required to be stored on site would largely depend on the anticipated rates of consumption,
with deliveries of dangerous goods coordinated to match consumption rates.

Construction site planning would ensure hazardous materials are stored appropriately and at the
required distance from sensitive receptors, in accordance with the thresholds established under
Applying SEPP 33 and relevant Australian Standards (specifically AS1940, AS4332 and AS4839).

Environmental hazards and risks associated with the on-site storage, use and transport of chemicals,
fuels and materials would be managed through standard mitigation measures to be developed as part
of the construction environmental management documentation. These measures would include the
storage and management of all hazardous substances in accordance with the Work Health and
Safety Act 2011, the Storage and Handling of Dangerous Goods Code of Practice (WorkCover NSW,
2005) and Applying SEPP 33.

The risk screening process for the storage of hazardous materials at the Project site and the
transportation of hazardous materials to/from the site demonstrates that in all cases, types and
quantities would be below the Applying SEPP 33 thresholds. For storage, this demonstrates that
operational inventories would not pose a significant risk of harm beyond the site boundary. For
transportation, this also demonstrates that risks are unlikely to be significant.

It can be concluded that the risks associated with storage and transportation of hazardous materials
are unlikely to be significant or pose a risk to public safety. Given that Applying SEPP 33 thresholds
are not exceeded, the Project is not considered to be a hazardous or potentially hazardous industry
under SEPP 33 chemical screening. Therefore a PHA is not required to be undertaken for the
Bonshaw Solar Farm under the screening thresholds, but is required as per the inclusion of hazards
from non-chemical sources within the guidelines.

A base PHA has been conducted for the potential hazards associated with the project because of the
non-standard potential hazards inherent in the type of industry. This will ensure that and potential
hazards are recognised and potential impacts are mitigated. If changes occur to the project where
screening thresholds are exceeded then a more detailed PHA may be undertaken.

3.2.3 Potentially Offensive Assessment

The assessment of the suitability of the Project site to accommodate existing or proposed
development of a potentially offensive nature is based on consideration of:

m  The nature and quantities of materials stored and processed on the site;

m  The type of plant and equipment in use;

m  The adequacy of proposed technical, operational and organisational safeguards;
m  The surrounding land uses or likely future land uses; and

m  The interactions of these factors.

The potential polluting discharges a development of this type could generate that would be deemed
offensive and cause adverse impacts if unmitigated are outlined in Table 3-2. Discussion of where
these issues are addressed in the Environmental Impact Statement (EIS) (ERM, 2019) and hence
why they are considered to be mitigated is also outlined.
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Table 3-2 Potentially Offensive Assessment

Potential Impacts Discussion

Noise No issues identified. Refer to Section 6.5 and Appendix G (Noise and
Vibration Impact Assessment) of the EIS.

Odour Given the nature of the Solar Farm, any odour is unlikely to arise, and is
therefore not required to be assessed as a requirement of the SEARSs.

Air emissions Given the nature of the Solar Farm, no air emissions are likely to arise, and is
therefore not required to be assessed as a requirement of the SEARSs.

Water discharge/runoff No issues identified. Refer to Section 6.7 of the EIS.

Ground contamination No issues identified. Refer to Section 6.3 of the EIS.

3.2.4 Potentially Offensive Impacts Mitigation Measures

The mitigation measures to be implemented to address potential offensive impacts are provided
below.

3.2.5 Potentially Offensive Assessment

With the nature of the material stored, mitigation measures implemented for the project, immediate
proximity of the Dumaresq power substation, and the impacts as they are assessed in the EIS, it can
be concluded that the potentially offensive impacts associated with the project are unlikely to be
significant to either neighbouring properties or on the existing or likely future development. Therefore
a high level PHA requiring hazard modelling and is not required to further analyse the project.
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4, HAZARD IDENTIFICATION AND MANAGEMENT

4.1 Hazard ldentification

Hazard identification aims to identify all reasonably foreseeable hazards and associated events that
may arise due to the operation of the Project. The hazard identification was conducted as a desktop
study and focused on the operational activities of the Project. Safeguards have also been identified
and are required to ensure the risk scenarios that were identified are controlled, contained and
minimised to an acceptable level. The acceptable level of risk associated to the Project upon
assessment will be risks which are assessed as ‘low’ or ‘moderate’ (with robust controls) as described
in Table 6-1 and assessed in accordance with the risk matrix (Appendix A). Any risks, where sourced
internally and assessed as high will require further mitigation until the risk is reduce to an acceptable
level. (i.e. external bushfires are beyond the control of the company)

For each identifiable hazard, the following was considered:

m  Event — the mechanism by which the hazard potential is realised

m  Causes — the potential ways in which the event could arise

m  Consequences — the outcome or impact of the event

m  Controls — any existing aspects of the design which prevent and/or mitigate against the event and
resulting consequences

4.2 Chemical and Spill Management

Chemicals brought on site for should be stored in accordance with the relevant Australian Standards
which dictate requirements for handling, use, storage and disposal of chemicals. Safety Data Sheets
(SDS) will be kept on site for the purpose of reference and use, and in the event that emergency
services require access to the register of chemicals on site.

Additionally, appropriate safe work procedures will be implemented for the handling of all chemicals,
including transfer, storage, spill prevention and clean up requirements.

4.3 Exposure to EMF

SEARs requirements dictate that an assessment be made of potential hazards and risks associated
with the exposure to Electro-Magnetic Fields (EMF) against the International Commission on Non-
lonizing Radiation Protection (ICNIRP) guidelines. Detail on exposure to EMF is presented in Section
5.

4.4 Risk Minimization Procedures

It is recommended that the following risk minimization procedures be implemented that incorporate
practices that will prevent risk scenarios from occurring. These include:

m  Ensuring ISO 9001 quality for the manufacture of the batteries and associated equipment

m  Contractor management procedures — including procedures that validate works completed,
approved permits to work, site sign on/off, etc.

m  Verification of installation quality and operational values of BESS
®  Minimising build-up of combustible materials on-site
m Installing bollards/protective barriers around key battery areas

m Inspection and maintenance regime for batteries and associated equipment
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m A bushfire management plan (developed in consultation with the Rural Fire Service) including
access requirements and any hazards on the site. This would be reviewed annually through
consultation with the RFS

4.5 Assumptions

The assumption that have been made during the hazard identification study include:

m  All plant and equipment is installed and operated in accordance with appropriate Australian
Standards, codes and guidelines

m  Dangerous goods are transported in accordance with the ADG Code and storage as per the
relevant standards and guidelines even if not a licensable quantity.

m  All equipment and systems are designed to be inherently safe.
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Table 4-1 Hazard Identification

HAZARD IDENTIFICATION AND MANAGEMENT

Hazard Scenario Causes Consequence Likelihood Potential for Identified / Recommended Safeguards
Off Site
Impact
Vehicle interaction Vehicle movements in Personal injury Unlikely No Preparation of a construction management plan that
vicinity of personnel includes standard traffic rules and signage. Preparation of
Vehicle impact to a Traffic Impact Assessment (TIA)
infrastructure Implement site speed limits
Provide designated pedestrian areas where necessary
Ensure driver competency
Bollards and positioning of batteries to minimise incidental
vehicle interaction
EMF EMF related infrastructure Personal injury Extremely No
(such as BESS, Powerlines, Unlikely All designs will be in accordance with the Guidelines for

Grid infrastructure etc.)

limiting exposure to Time varying Electric, Magnetic and
Electromagnetic Fields (ICNIRP, 1998; ICNIRP, 2010b)
and relevant codes and industry best practice standards
in Australia.

All relevant procedures in relation to a high voltage
installation will be adhered to throughout the life of the
Project.

The security system for the site, including safety fencing
and closure of gates, will be maintained throughout the
construction and operation, to provide safe exposure
distances to the public.

Public access to the site will be restricted throughout the
life of the Project.

Contractor management — such as work method
statements, permits to work, etc.
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Bonshaw SEPP 33 Assessment

HAZARD IDENTIFICATION AND MANAGEMENT

Hazard Scenario Causes Consequence Likelihood Potential for Identified / Recommended Safeguards
Off Site
Impact
Natural hazards Flooding Personal injury Very Unlikely | Yes — The modelling results indicate that the proposed
Plant shut down typically a . .
| development will not increase peak flood levels or peak
arge scale i i
external event | flows at the downstream boundary of the site, or in the
Dumaresq River. Flooding in the Dumaresq River does
not have a hydraulic impact on site runoff.
Minor increases to peak flood levels within the site
immediately upstream of the proposed crossings were
observed, however, these impacts are contained within
the channel and the site boundary.
Earthquake Personal injury Very Unlikely | Yes—typically | project site and development footprint is located on a
Plant shut down a large scale .
tectonically stable area
external event
Built to location construction codes
Project infrastructure is not located to subsidence or rock
fall
Lightning Personal injury Very unlikely | Yes -typically | |nfrastructure to be in accordance with electrical
Plant shut down a large scale
standards
external event
Bushfires Personal injury Unlikely Yes — A bushfire management plan will be prepared in
Plant shut down typically a consultation with the RFS. This plan will include but is not
Possible fire large scale limited to the following aspects:
external event
®  Management of activities with a risk of fire ignition
®  Management of fuel loads on site
m  Storage and maintenance of firefighting equipment,
including siting and provision of adequate water
supplies
m  Respond to the requirements of the ‘Planning for
Bush Fire Projection 2018’ regulation. This can
include:
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Bonshaw SEPP 33 Assessment

Hazard Scenario Causes Consequence Likelihood Potential for Identified / Recommended Safeguards
Off Site
Impact

- Implementing APZ setbacks to mitigate external
fire hazards, as well as mitigation of
propagation of external fires to outside the
Project boundary.

- Providing adequate egress/access to site,
including multiple entrances and exits to site

- Emergency evacuation measures

= Ensuring that site staff and contractors are
aware of evacuation measures and
emergency procedures.

m  Operational procedures relating to mitigation and
suppression of bush fire relevant to the operation of
the Project

Locating the BESS system in the most appropriate
location on the site that considers both the bushfire
hazards surrounding the Project and the logistical needs
of the Project.

Installation as per AS/NZS 5139:2019

Ensuring that there are external fire protection systems for
the BESS where relevant

Ensuring that the BESS system is relevant to the
appropriate standards (Global and local)

Design buildings/structures to appropriate codes and
standards

Manage fuel for vehicles and machinery on site to
appropriate standards

Provide fire protection systems
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Hazard Scenario Causes Consequence Likelihood Potential for Identified / Recommended Safeguards
Off Site
Impact
External fire (adjacent | Fire or explosion from Asset damage Extremely No A bushfire management plan will be prepared in
to site) adjacent land users Plant shut down unlikely consultation with the RFS. This plan will include but is not
Personal injury limited to the following aspects:

®  Management of activities with a risk of fire ignition
®  Management of fuel loads on site

m  Storage and maintenance of firefighting equipment,
including siting and provision of adequate water
supplies

m  Respond to the requirements of the ‘Planning for
Bush Fire Projection 2018’ regulation. This can
include:

- Implementing APZ setbacks

- Providing adequate egress/access to site by
allowing more than one way in and one way out

- Emergency evacuation measures

m  Operational procedures relating to mitigation and
suppression of bush fire relevant to the operation of
the Project

Locating the BESS system in the most appropriate
location on the site that considers both the bushfire
hazards surrounding the Project and the logistical needs
of the Project.

Installation as per AS/NZS 5139:2019

Ensuring that there are external fire protection systems for
the BESS where relevant
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Bonshaw SEPP 33 Assessment

HAZARD IDENTIFICATION AND MANAGEMENT

Hazard Scenario Causes Consequence Likelihood Potential for Identified / Recommended Safeguards
Off Site
Impact
Ensuring that the BESS system is relevant to the
appropriate standards (Global and local)
Design buildings/structures to appropriate codes and
standards
Manage fuel for vehicles and machinery on site to
appropriate standards
Provide fire protection systems
Loss of containment Damage to storage Environmental Very Unlikely | No Store chemical in line with appropriate standards
of chemicals, containers damage Implement a regular inspection and maintenance
including dangerous e.g. from external impact, Personal injury schedule for chemical storage areas
goods wear and tear, overheating Implement standard transfer and handling procedures
Decanting and Damage to storage Environmental Very Unlikely | No Provide a Safe Work Method Statement detailing methods
transfer of chemicals containers during handling damage for handling chemicals
i.e. with fork lift or Not adhering to relevant Personal Injury Provide spill kits to be used in the event of an incident
hoses handling standards . . .
involving release of chemicals
Contact with Maintenance of batteries Personal injury Very Unlikely | No SDS's available on site and referred to in handing
chemicals, including
dangerous goods processes
Provide correct PPE to all staff (as per SDS)
Fall from heights Working at height Personal injury / Very Unlikely | No Implement working at heights procedures

fatality

Ensure all staff working at heights have completed the
necessary training

Use fall prevention equipment

Contractor management, including:

m  Sign on/off registers
®  Ensuring familiarity with site WHS procedures

m  Appropriate permit to work procedures
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HAZARD IDENTIFICATION AND MANAGEMENT

Hazard Scenario Causes Consequence Likelihood Potential for Identified / Recommended Safeguards
Off Site
Impact
Contact with Contact with live electrical Personal injury / Very Unlikely No Implement Isolation procedures
electricity sources . fatality — Unlikely Install fit for purpose electrical systems
lC.Iranes impacting overhead (trespassers) Ensure that installation is carried out by a suitably
ines o .
e qualified electrical personnel
Hitting underground
services Adherence to AS 3000. . -
Overhead services Follow underground utility identification protocols,
damaged during natural including Dial Before You Dig
hazards Contractor management, including:
Security issues with
trespassers in contact with m  Sign on/off registers
electrical lines
®  Ensuring familiarity with site WHS procedures
m  Appropriate permit to work procedures
Crane height limitations where works are undertaken in
the vicinity of overhead powerlines — overhead work
height limits
Mechanical or Overheating of individual Release of Extremely Yes . )
chemical damage of | cells (e.g. lack of venting, fluorinated Unlikely Ensure Batteries are Quality Assured
lithium-ion Battery thermal runaway reactions) hydrocarbons . .
assemblies Vehicle impact into batteries | Personal injury / Install bollards/protective barriers around key battery
fatality areas and infrastructure

Asset damage

Ensure battery units are appropriately vented
Batteries to be stored as per suppliers specifications

Implement a regular inspection and maintenance regime
for the battery assemblies
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HAZARD IDENTIFICATION AND MANAGEMENT

Hazard Scenario Causes Consequence Likelihood Potential for Identified / Recommended Safeguards
Off Site
Impact
Overheating of Thermal runaway reactions | Release of Extremely Yes . o o
lithium-ion batteries fluorinated Unlikely Provide ventilation system within BESS
hydrocarbons . . o
Personal injury / Batteries to be stored as per suppliers specifications
fatality . . .
Asset damage Quality Assurance checks to be carried out routinely by
qualified personnel
Provide insulation around batteries
Regular maintenance inspections of battery units to check
for overheating
Installation as per AS/NZS 5139:2019
Ensuring that there are external fire protection systems for
the BESS where relevant
Ensuring that the BESS system is relevant to the
appropriate standards (Global and local)
Security breach Persons seeking theft of Theft of equipment Unlikely No Installation of fencing around facility and battery facility

Construction risks

property/battery
components

General miscellaneous
construction risks

Personal injury

Personal injury /
fatality

Very Unlikely | No

separately

CCTV where practical on critical infrastructure/battery
units

Alarms/locks on battery doors

Inspections to monitor for potential security concerns

Implement a Workplace Health and Safety (WHS) plan
Conduct a detailed Safety in Design processes during
project execution

Transport and
delivery (manual
handling)

Personnel injury though
manual handling of
equipment during operations

Personal injury

Very Unlikely No

Adhere to requirement of a WHS plan and the ADG code.
Ensure batteries have specific equipment handling advice
where appropriate for staff
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4.6 Consequence

For each identifiable event, the resulting consequence was qualitatively assessed and described.
These include impacts to personnel (e.g. fatality/injury), environment and/or assets.

4.7 Likelihood

Likelihood was estimated using a qualitative approach using the category scale shown in Table 4-2
as well as in collaboration and endorsement from the Client (GAIA). The likelihood ratings were
assigned based on the understanding of the industry, previous PHA’s with a similar scale and range
of identifiable hazards, and the context of the Project. The likelihood ratings were assigned
accounting for the initiating causes, resulting consequences with controls (prevention and mitigation)
in place.

Table 4-2 Likelihood Category

Category Description

Extremely Unlikely Never heard of in the industry, not realistically expected to occur
Very Unlikely Heard of in the industry, but no expected to occur

Unlikely Could occur in the next 10 years

Likely Could occur in the next year

4.8 BESS Hazard and Certification Information

Fires within a lithium ion battery system can be initiated by an internal event such as a thermal
runaway in one or more of the individual cells or by an external source such as a bushfire. Recorded
fire events in lithium ion battery energy storage systems are unheard of within the industry. The BESS
system supplied for the Bonshaw Solar Farm Project is certified under the global standard for
batteries, UL9540A.

The UL is an international standard for batteries which is the UL Safety Test Method for Evaluating
Thermal Runaway Fire Propagation in BESS. To become UL9540A certified you must achieve the
following targets:

- Target BESS temperature cell must be less than cell surface temperature at gas venting
- Temperature increase of target walls less than 97C

- No explosion hazard exhibited by the product

- No flaming beyond the outer dimension of BESS unit

The chosen BESS supplier for the Project will be Samsung SDI. Samsung SDI is the first and only
supplier currently to satisfy the global UL9540A rack level safety standards test for Energy Storage
Systems (ESS). Samsung SDI was recognised by the UL test for its capability of preventing large
scale fire in the ESS by applying proprietary designed for safety of cells, modules and racks to
prevent battery thermal runaway propagation. The test method consists of cell The test summary and
layout is presented below in Figure 4-1.
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Figure 4-1 Samsung SDI test layout and results

Samsung SDI, the chosen supplier for the BESS for the Project only ships modules that comprise a
fire safety countermeasure. This countermeasure is a special extinguishing system that prevents fires
from spreading to nearby cells and comprises of advanced chemicals and blockers of thermal

diffusion.
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5. ELECTRIC AND MAGNETIC FIELDS (EMF)

5.1 Methodology

A desktop assessment of the potential hazards and risks associated with electro and magnetic fields
(EMFs) in relation to the Project has been undertaken. This involved a review of publicly available
information and research on EMFs associated with electricity generation infrastructure. This
information was compared with applicable guidelines recommended by industry bodies to identify the
potential impacts that may occur with solar farm development. The desktop assessment considered
that impacts are minor and temporary in nature.

5.2 Background

EMFs exist wherever electricity is generated, transmitted, distributed or used, and are strongest
closest to their source. Electric fields are produced by voltage, while magnetic fields are produced by
current. In Australia, EMFs associated with the use of electricity are generated at a frequency of 50
hertz (Hz). This frequency falls within the extremely low frequency (ELF) range of 0—3,000 Hz, as
defined by the Australian Radiation Protection and Nuclear Safety Agency. Subsequently, power
lines, substations, transformers and other electrical sources all emit ELF EMFs (ARPANSA 2015).

The units commonly used to express the strength of a magnetic field include the Tesla (T) or
microtesla (UT) and the Gauss (G) or milligauss (mG), where 1 mG is equal to 0.1 puT. The typical
values of magnetic fields measured near significant electrical infrastructure in Australia, including
distribution lines, substations and transmission lines are provided in Table 5-1. It should be noted that
distribution lines operate at significantly lower voltage than transmission lines (ARPANSA 2016).

Table 5-1Typical Values of Magnetic Fields Measured Near Powerlines and
Substations

Source Location of measurement Range of measurements (mG)*
Distribution line Directly underneath 2-30

Distribution line 10 m away 0.5-10

Substation At substation fence 1-8

Transmission line Directly underneath 10-200

Transmission line At edge of easement 2-50

Notes: * Levels of magnetic fields may vary from the range of measurements shown.
Source: ARPANSA (2016).

Extensive research has been conducted to determine whether exposure to ELF EMFs produces
adverse health consequences (WHO 2007). As noted by the World Health Organisation (WHO 2007),
the health effects related to short-term, high-level exposure to EMFs have been established and form
the basis of two international exposure limit guidelines. These are the ‘Guidelines for limiting exposure
to time varying electric, magnetic and electromagnetic fields (up to 300 GHz)’ by the International
Commission on Non-lonizing Radiation Protection (ICNIRP 1998), and the ‘Standard for safety levels
with respect to human exposure to electromagnetic fields, 0—3kHz’ by the Institute of Electrical and
Electronics Engineers (IEEE) Standards Coordinating Committee (2002).
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As noted by ARPANSA (2015), the majority of research indicates that ELF EMFs exposure levels
normally encountered in the environment, including in the vicinity of power lines, does not pose a risk
to human health. Further, there is no established evidence that exposure to magnetic fields from
power lines, substations, transformers or other electrical sources causes any health effects
(ARPANSA 2015). Nonetheless, the ICNIRP guidelines (1998) define reference levels for
occupational and general public exposure to prevent potential adverse health effects from exposure to
EMFs. These reference levels are shown in Table 5-2 below. The ranges of measurements listed
within the table are well below the exposure limits of 2,000 mG or 200 uT, as defined by international
guidelines (ARPANSA 2016).

Table 5-2 ICNIRP Reference Levels for Occupational and General Public

Exposure
Exposure Characteristics Electric field strength Magnetic flux density
[kilo volts per metre - kV/m] [uT]
Occupational 10 1000
General public 5 200

Source: ICNIRP (1998).

A study by Chang and Jennings (1994) investigated the level of EMFs generated at two utility-scale
PV solar developments in the United States. Specifically, the study compared the magnetic fields
generated by these developments with published data on more prevalent magnetic field sources. The
study concluded that magnetic fields, considered by Chang and Jennings (1994) to be of greatest
public concern, generated by PV solar panel arrays were significantly less than for common
household applications. For example, magnetic field measurements taken from the back of a PV solar
panel were recorded as significantly less than those recorded from within close proximity of a hair
dryer, microwave and television, respectively. Therefore, Chang and Jennings (1994) concluded that
EMFs generated by PV solar panel arrays should not generate concern.

Other infrastructure installed as part of the PV solar developments assessed by Chang and Jennings
(1994), such as transformers, exhibited more significant magnetic fields. However, these sources
were found to be localised and could not be detected at the perimeters of each of the developments
assessed (Chang and Jennings 1994). Further, it was noted that concerns about EMFs generated by
transformers would also apply to several other electricity generation and storage technologies (Chang
and Jennings 1994).

It is also noted that EMF levels diminish significantly over distance due to distance degradation
(APRANSA, 2016)

5.3 Assessment

The Transgrid 330 kV transmission line traverses the site. Based on the typical values of magnetic
fields provided by ARPANSA (2016), the level of exposure from the existing transmission line will be
significantly below the exposure limit of 2,000 mG or 200 uT, which is defined by international
guidelines. Additionally, the nature of exposure to EMFs generated by the existing transmission line
will be intermittent for staff involved in the construction, operation and decommissioning stages of the
Project.

In addition to Transgrid’s 330 kV transmission line, staff involved in the construction and
decommissioning stages of the Project will also be exposed to EMFs during works on the connection
of infrastructure. Staff exposure levels will be below the recommendations for general public and
occupational exposure through the construction and decommissioning of the connection
infrastructure. General public and staff exposure levels will also be significantly below the
recommendations due to the distance degradation EMF signals experience.
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Construction of the Project includes the installation of electrical infrastructure within the site boundary
including cabling, inverters, switchgear and the onsite substation, as well as, connection infrastructure
to connect the Project to the Dumaresq Substation and the installation of a large number of PV solar
panels. As this infrastructure will be involved in the generation, transmission and distribution of
electricity, EMFs will be produced by the Project. The EMFs produced by the Project will be strongest
closest to their respective sources.

Once operational, the Project infrastructure will be capable of generating EMFs. The degree of
exposure to EMFs within the site boundary will vary depending on proximity to different components
of the Project infrastructure. Staff exposure during the operational stage of the Project will be
intermittent and limited to exposure encountered during ongoing maintenance of the site and project
infrastructure. The combination of low exposure rates and the intermittent exposure of staff to
elements of the Project infrastructure, capable of generating EMFs, indicate that adverse impacts
from EMFs are unlikely.

The Project substation will be located within the Development Footprint, close to the site’s western
boundary. This location is right next to the existing switching station and any EMF will be significantly
less than those emitted from the switching station, which has a higher current carrying capacity than
the Project substation. Further, the Project substation will be offset from Bruxner Highway by
approximately 1.4 km.

The transmission line to connect the Project to the Dumaresq Substation will be less than 150 m long
and is directly adjacent to the existing 330kV transmission line and thus limit the potential exposure to
ELF EMF.

5.4 Mitigation Measures

All designs will be in accordance with the Guidelines for limiting exposure to Time varying Electric,
Magnetic and Electromagnetic Fields (ICNIRP, 1998; ICNIRP, 2010b) and relevant codes and
industry best practice standards in Australia.

All relevant procedures in relation to a high voltage installation will be adhered to throughout the life of
the Project, including work statements, approving permits to work, maintenance schedules, WHS
adherence etc.

The security system for the site, including safety fencing and closure of gates, will be maintained
throughout the construction and operation, to provide safe exposure distances to the public.

Public access to the site will be restricted throughout the life of the Project.

5.5 Conclusion
Based on the review of the potential issues regarding EMF, the study concludes that:
m  EMF created from the project will not exceed the ICNIRP occupations exposure reference level.

m  As the strengths of EMF diminishes significantly with distance, it can be determined that the
ICNIRP reference level for exposure to the general public will not be exceeded and impact to the
general public in surrounding land uses will be negligible.

m  Assessment consequence (as demonstrated in Table 6-1) was assumed to result in only a slight
injury (insignificant ranking).
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6. RISK ASSESSMENT

The methodology for assessing risk combined the consequence and likelihood assessments as
outlined in the qualitative Hazard |dentification assessment (Section 4.6 and 4.7) with the qualitative
risk matrix (Appendix A). This, in collaboration and endorsement with the client (GAIA) has produced
the relevant risk assessment level for the Project.

the Project is The acceptable level of risk associated to the Project upon assessment will be risks
which are assessed as ‘low’ or ‘moderate’ (with suitable controls) described in Table 6-1 and
assessed in accordance with the risk matrix (Appendix A). Any risks, where sourced internally and
assessed as high will require further mitigation until the risk is reduce to an acceptable level. (ie
external bushfires are beyond the control of the company).

www.erm.com Version: 2.0 Project No.: 0470861 Client: GAIA Australia Pty Ltd 20 March 2020 Page 30
0470861_Bonshaw_PHA_Final - BESS Amendment- markup.docx



PRELIMINARY HAZARD ANALYSIS RISK ASSESSMENT
Bonshaw SEPP 33 Assessment

Table 6-1 Risk Analysis

Hazard Event Consequence (Impact to Likelihood Risk
people)
EMF Exposure to EMF Insignificant Extremely unlikely
Reaction Thermal runaway in battery Major Very Unlikely Medium
Chemical Battery coolant leak Minor Very unlikely
Release of electrolyte from the battery cell (liquid/vented gas) Major Very Unlikely Medium

resulting in fire and/or explosion

Refrigerant leak Minor Very Unlikely

Exposure to hazardous material Moderate Very unlikely Medium
Release of LPG from welding equipment point resulting in fire | Major Very Unlikely Medium
Release of diesel from storage vessel or filling point resulting Major Very Unlikely Medium
in fire

Release of gasoline from storage vessel or filling point Major Very Unlikely Medium

resulting in fire

Fire Bushfire Major Unlikely
Fire - BESS Major Extremely Unlikely
Fire - Transformers Major Very Unlikely Medium
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Hazard Event Consequence (Impact to Likelihood Risk
people)
External factors Water ingress resulting in fire (BESS) (from flooding) Major Extremely Unlikely Medium
Lightning strike Major Very Unlikely Medium
Earthquake Major Very Unlikely Medium
Flooding Major Very Unlikely Medium
Vandalism due to unauthorised personnel access Moderate Unlikely Medium
Fatality due to unauthorised personnel access Major Very Unlikely Medium
Electrical Exposure to live electricity Major Very Unlikely Medium
Construction Falling from heights Major Very Unlikely Medium
Manual handling injury / transport Moderate Unlikely Medium
Miscellaneous construction injuries possibility of resulting in Major Very Unlikely Medium
fatalities
Vehicle interaction Incident involving people Moderate Unlikely Medium
Incident involving infrastructure Moderate Unlikely Medium
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6.1 BESS Risk Assessment

Hazards that are directly related to BESS operations are presented below in Table 6-2:

Table 6-2 BESS Risk Assessment

Hazard Event Consequence Likelihood Risk
(Impact to people)

EMF Exposure to EMF Insignificant Extremely unlikely
Chemical Battery coolant Minor Very unlikely
leak
Release of Major Very Unlikely Medium
electrolyte from the
battery cell

(liquid/vented gas)
resulting in fire
and/or explosion

Refrigerant leak Minor Very Unlikely
Fire Bushfire Major Unlikely
Fire - BESS Major Extremely Unlikely
Fire - Transformers | Major Very Unlikely Medium
Reaction Thermal runaway Major Very Unlikely Medium
in battery
External Factors Water ingress Major Extremely Unlikely Medium

resulting in fire
(BESS) (from
flooding)

Electrical Exposure to live Major Very Unlikely Medium
electricity

6.2 Summary of risk assessment

6.2.1 Consequence

The most significant consequence for the identified events is a fire event, resulting from a variety of
causes (e.g. external bushfire, ignition of flammable material, battery thermal runaway, transformer
fire), which has the potential to promulgate a bushfire to the surrounding areas.

6.2.2 Likelihood

The highest likelihood for the identified events is ‘Unlikely’, the potential to occur in the next 10 years.
The associated event related to unauthorised personal access to the development footprint resulting
in vandalism or asset damage to Project infrastructure. For risk assessment, the consequence impact
to people, due to potential hazard on-site, to unaware trespassers was rated as moderate (sever
injury category).
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6.2.3 Risk Analysis

A total of 24 risk events were identified, these comprise of 4 low risk events, 19 medium risk events
and 1 high risk event. Based on the risk acceptance criteria used for the study outline in the risk
assessment section of the report, the risk profile for the Project is considered to be tolerable upon
acceptance of suitable controls for the lone high risk event identified.

The majority of the medium risk events relate to fire events resulting from a variety of causes.
Proposed controls to reduce the likelihood of these events, mitigation controls to contain fires and
minimise escalation of the events are early consultation with RFS and the implementation of a fire
management plan. Based on the identifiable controls, the highest likelihood for these events were
rated as Unlikely (i.e. expected to occur in 10 years). While there is a risk event classified as ‘high’ in
risk, it has been appropriately controlled, contained and mitigated by the implementation of the site’s
Bushfire Management Plan (BMP) developed in consultation with the local RFS.

Based on the size of the development, proposed location for Project infrastructure within the
development footprint, proposed controls and proximity to surrounding neighbours, the exposure to
fire events will primarily be to the Project’s construction and operations workforce and offsite impacts
will be minimal.

6.2.3.1 BESS Risk Analysis

A total of 10 risk events within the Project’s total 24 risk events, were identified as possibly occurring

in direct relation to the operations of the Project BESS. These events comprise of 4 low risk events, 5
medium risk events and 1 high risk event. As stated previously, based on the risk acceptance criteria
used for the study outline in the risk assessment section of the report, the risk profile for the Project is
considered to be tolerable upon acceptance of suitable controls for the lone high risk event identified.

The maijority of the medium risk events relate to the fire events as caused by various sources within
the BESS. The risk and hazard analysis of the BESS component of the Project are done as an
overview based on any potential BESS system. Should the Project utilise Samsung SDI as the
planned supplier of the BESS, these risk events are mitigated further because of the advanced
technology complying with the latest global standards for batteries (UL9540A). Installation will also
comply with Australian Standard AS/NZS 5139:2019.

Where there is a risk categorises as ‘high’, such as bushfire (both externally impacting the BESS, and
as a hazard the BESS is a potential source of), the Project has taken measures to ensure that this
infrastructure has the least potential to result or propagate into this hazard, and for this hazard to
minimise impact to surrounding land uses. The location of the BESS has been considered as the
primary mitigation consideration, both logistically supporting the project and within the most
appropriate location to bushfire prone land (Figure 6-1). The ancillary project infrastructure boundary
where the BESS is located is one of the furthest points from bushfire prone land, and represents a
‘low’ category of bushfire hazard, as represented in Figure 6-1 and Figure 6-2. Possibility of bushfire
as a result of the BESS unit is further mitigated by the supplier (Samsung SDI) where the product is
UL9540A certified. This ensures that any units within the BESS meets its capability of preventing
large scale fire in the ESS by applying proprietary design for safety of cells, modules and racks to
prevent battery thermal runaway propagation.
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PRELIMINARY HAZARD ANALYSIS CONCLUSION
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7. CONCLUSION

It has been recognised that the Project is to include small quantities of hazardous materials which do
not trigger the threshold. With consideration of the insignificant quantity of materials stored on site,
along with the significant distance to neighbouring properties, it can be concluded that the risks
associated with storage and transportation of hazardous materials are unlikely to be significant or
pose a risk to public safety. While there is a risk event classified as ‘high’ in risk, it has been
appropriately controlled, contained and mitigated by the implementation of the site’s Bushfire
Management Plan (BMP) developed in consultation with the local RFS, the appropriate location
proposal of the BESS unit and related infrastructure, ensuring supplier complies with the latest global
and local standards that prevent thermal runaway propagation events, and correct installation.

Potentially offensive impacts have been previously assessed as minimal, and are to be managed as
specified within relevant technical reports and as outlined within Section 7 of the EIS.

This assessment has taken into consideration the relevant materials, quantities and details as
provided by GAIA for the Bonshaw Solar Farm. Compliance to the SEPP 33 by GAIA is dependent
upon adhering to storage methods and procedures outlined in this assessment, and the relevant
supporting Australian Standards aforementioned.

Based on the information provide and the assessment as outline in this report, the PHA determined
that the risk arising from the dangerous goods stored and used onsite does not exceed the individual
fatality or injury risk criteria specified in NSW DoP publications HPAP No. 4 ‘Risk Criteria for Land Use
Safety Planning’.

It is recommended that management procedures be implemented that incorporate practices that will
prevent the identified risk scenarios occurring through:

m  Ensuring the quality of manufacturing of the batteries and associated equipment through
identification of adherence to ISO 9001 and Australian Standards

m  Ensuring the location of the BESS in the most appropriate location to minimise the risk of a
bushfire event

m  Verification of installation quality and operational values of BESS, related infrastructure and other
infrastructure with potential hazards

m  Minimising build-up of combustible materials on-site
m Installing bollards/protective barriers around key battery areas
m  Inspection and maintenance schedules for the batteries, filters and associated equipment

m A bushfire management plan (developed in consultation with the local RFS district office),
including access requirements and any hazards on the site. This would be reviewed annually
through consultation with the local district office

It is important to note that any new equipment should have procedures developed for their safe
operations. This is particularly important for the operation of any new fixed or mobile machinery to
prevent injury to people.

Any changed to the assumptions in this report, or any introduction of new identifiable hazards (via
new equipment or operational procedures), should result in a review of the PHA and updated as
required.
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APPENDIX A QUALITATIVE RISK MATRIX TABLE
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Appendix A — Qualitative Risk Matrix Table
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Seca Solution has been commissioned by Environmental Resources Management (ERM) Pty Ltd to review the
traffic impacts associated with the construction and operational phase of a new Solar Farm development and to
determine traffic management measures associated with the construction activities for the project. The project
involves construction, operation and eventual decommissioning of a 200 megawatt (MW AC) solar farm located in
Bonshaw, to the west of Tenterfield in NSW.

The traffic impact has been previously assessed by Seca Solution and has been reviewed by the Road Authority
(Inverell Shire Council), the RMS (now Transport for NSW) and the Department of Planning, Industry and
Environment. From this review, the access route has been altered in accordance with the Council and RMS
comments and additional information provided to satisfy the requirements of these various stakeholders.

The following works and infrastructure would be required to support the construction and operation of the solar
farm:

e Construction of a main access road for all access and egress for the Site

e |Installation of Electrical infrastructure including:

e A 132kV Substation including two transformers and associated 132kV switchgear.

e Inverters to collect and convert DC to AC.

e BESS/battery storage with up to 300 MW (AC);

e Cabling and other electrical infrastructure (e.g. security systems).

¢ A maintenance compound and buildings.

e Fencing, landscaping and environmental works.

e Construct site access from the existing access road leading to the Dumaresq substation. A connecting
road will join to the access road, connecting to the internal access road network at the north-western
corner of the Project Site.

¢ installation of an overhead grid connection to Dumaresq Substation

The operational life of the solar farm is expected to be 30 years at which point the panels are either replaced and
operations continue, or the infrastructure is removed, and the site is decommissioned and rehabilitated.

Construction of the site will take approximately 12 months.

Power generated by the facility will be transmitted via existing 330kV transmission lines, in an easement owned by
TransGrid that traverses the Site.

As part of the development consent, and prior to work on site, a Construction Traffic Management Plan will need
to be approved by the road authorities (Inverell Shire Council and Transport for NSW). The busiest period
associated with the development with regards to traffic is during construction, with the operational phase of the
project only requiring between 6-10 staff on site for the majority of the time. Seca Solution has prepared this
Construction Traffic Management Plan (CTMP) for the project to ensure traffic issues can be safely and efficiently
managed during the construction activities on site.

This CTMP has been developed for the construction activity for the project and the potential decommissioning
element for the project, which may occur in 30 years’ time. The potential decommissioning of the project site will
require a similar level of activity, although will probably require less staff and would be completed over a shorter
timeframe. The requirements and protocols for the decommission stage of the project will be as per the construction



phase, although it is acknowledged these may need to be reviewed and altered in 30 years to suit the road
conditions at that time as well as the work requirements.

The site is located within the locality of Bonshaw, west of Tenterfield and is shown in Figure 1-1 and 1-2 to follow.

The site is currently arable land and has road frontage to the Bruxner Highway along its northern boundary.
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Figure 1-1: Sife Location within the greater road network
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Figure 1-2 - Location of Sunnyside Platform Road



Figure 1-3 — Detailed site access and layout



1.1 Consultation and Authority Requirements

As part of the project, there has been consultation with the Department of Planning and Environment by the project
manager and SEARs have been issued. A summary of the SEARSs as they relate to traffic and access issues is

presented below and the response is provided within this table.

SEARs issue

An assessment of the peak and average ftraffic
generation including over-dimensional vehicle and
construction worker transportation

An assessment of the likely transport impacts to the
site access route (including Bruxner Highway,
Glenrock Road and Rocky Creek Road), site access
point, rail safety issues, any Crown Land, particularly
in relation to capacity and condition of the road

A cumulative impact assessment of traffic from nearby
developments (including cumulative impacts from
Sundown Solar Farm, Sapphire Solar Farm and White
Rock Solar Farm)

A description of any proposed road upgrades
developed in consultation with the relevant road
authority and rail authorities (if required)

Response / Section of report

The volume of traffic has been assessed for both the
construction and operational phase.

Construction. Peak staffing levels will require 65 light
vehicles and 15 heavy vehicle inbound movements
per day and similar outbound.

For the sub-station installation there will be 3 over
sized vehicles.

Qperational 10 light vehicles per day inbound and
outbound. Infrequent heavy vehicle for specific
maintenance work only

Distribution: Heavy vehicles via the designated heavy
vehicle route to connect with the Bruxner Highway and
New England Highway to east or west to Goondiwindi.
Refer Section 2.3, 2.4 3.1.1

Heavy vehicles approaching the site will travel via the
Bruxner Highway and New England Highway. For
heavy vehicles exiting the site, they shall travel via the
Bruxner Highway, then south through Ashford via
Inverell — Bonshaw Road to Inverell then along the
Gwydir Highway to the New England Highway at Glen
Innes. No heavy vehicle access via Glenrock Road or
Rocky Creek Road.

Refer Section 3, Figure 3.1

Existing traffic flows on New England Highway,
Bruxner Highway and Gwydir Highway are low and
well within acceptable limits. Minimal impact created
by traffic during construction and operations.

Refer Section 4.1

Sundown Solar Farm located off Gwydir Highway and
currently EIS being prepared. Limited interaction with
the Bonshaw site on Bruxner Highway.

Sapphire Solar Farm constructed and operational.
Limited interaction with Bonshaw site on Bruxner
Highway.

White Rock Solar farm under construction. Limited
interaction with Bonshaw site on Bruxner Highway.
Refer Section 4.2

Access provided on Bruxner Highway via the existing
access to the electrical substation in this location. No
road upgrades proposed as part of this development.



A description of the measures that would be Map of route for heavy vehicles provided
implemented to mitigate any transportation impacts Refer Section 3 Figure 3.1.
during construction All drivers will sign code of conduct which specifies all

road rules must be obeyed including driving through
school zones - Refer Appendix B

All staff and delivery drivers will be inducted to site and
sign a driver code of conduct — Refer Appendix B
The contractor on site shall establish a complaint
handling process and resolution process.

During construction activities nearby properties along
the local haulage route on Bruxner Highway will be
notified via a letter drop of construction work and
timeframe — Refer Appendix A.

Transport for NSW consultation

Post exhibition of the project, discussion has been held with Greg Schiffe (GS) on 20t December 2019 from the
RMS (now Transport for NSW) and the following points are noted:

Agreed that the right turn out of Bruxner Highway onto the New England Highway is not suitable for the
project. However, the left turn into this road is considered safe and appropriate. The right turn into the
Bruxner Highway is also not considered appropriate for the project construction work;

GS stated that the use of Sunnyside Platform Road is considered appropriate for the project, with this
intersection providing a safe layout for vehicles including trucks turning right into Sunnyside Platform Road
for access from the north.

Accident data review is required for access between the site and the regional road network (being the
New England Highway);

If exit truck movements are to head south via Ashford to Inverell then this route needs to be reviewed and
assessed for the impact of these trucks on this route

Require clarification on the access location and GS indicated access via the existing access to the electric
substation is the preferred option

Require clarification on access routes for light and heavy vehicles. GS indicated that directing light
vehicles to use the route via Ashford is not feasible due to the additional travel distance / time and directing
light vehicles via Sunnyside Platform Road is appropriate.

RMS Consultation

Consultation has been held via a phone conversation with Andrew Mcintyre, manager Land Use Assessment,
Western Region (September 2017) with regard to a number of solar farms proposed to be constructed across rural
NSW. The relevant outcome of the discussion with Andrew Mclintyre is provided below:

The critical phase for the assessment is the construction activities as this involves heavy vehicle access
to the site along regional and local roads as well as a high number of workers;

Consideration to the movement of staff to and from the site must be given. In remote areas where the
solar farms are constructed, there are a large number of staff who can be drive in/drive out re-locating for
temporary work from the established east coast centres such as Sydney and Newcastle. This requires
staff to drive a long-distance home after working on the site for long hours for a week or more -
consideration to controls for staff driving home after working on site should be considered;

Provide details on the access routes to the site for heavy vehicles and the size / number of heavy vehicle
movements associated with the construction and operation of the site;



Provide details on the operational characteristics of the project — it is recognised that the staff levels and
traffic volumes for the operational stage of the project are low;

Provide comment with regard to the decommissioning stage of the project and the potential traffic impacts;
Prepare a driver code of conduct for the project to control vehicle access and maintain safety;

Assess impacts on road safety, including pedestrians and cyclists and any bus routes impacted

Review alternative transport options for the site including pedestrians, cyclists and bus use

Provide details on any road upgrades identified as part of the project and include a Road Safety Audit as
required



The Bruxner Highway is a state classified road, which runs to the north of the subject site with an east-west
orientation providing connection between the New England Highway to the east and Boggabilla to the west where
it connects with the Newell Highway. The south, east and west boundaries of the subject lands are defined by
neighbouring agricultural lots with some sections of unnamed, unsealed rural roads. The Bruxner Highway is
sealed (refer Photo 1 below) and provides a width of approximately 6 metres passing the site allowing for 2-way
traffic movements as required. It operates under the posted speed limit of 100 km/h.

The Bruxner Highway connects with the New England Highway to the east of the site at a four way give way
controlled intersection with the New England being the priority road and Old Ballandean Road being the opposite
minor road.

Photo 1- View along Bruxner Highway in the vicinity of the project site

The New England Highway is a state classified road that is a key freight route in NSW and forms part of the road
network designated by the Roads and Maritime to carry oversize, over mass vehicles. It typically provides a single
lane of travel in both directions and operates under the posted speed limit of 110 km/h outside of the urban areas
where the alignment permits. As part of the state road network, the New England Highway carries a mixture of
local, regional and inter-state traffic with a significant number of trucks including B-double combinations. The
Cunningham Highway operate in a similar manner providing key transport routes between Ipswich and the New
England Highway at Warwick.

To the south of the site is the Gwydir Highway, which is a state classified road that is a key freight route in NSW
and forms part of the road network designated by Transport for NSW to carry oversize, over mass vehicles. It
typically provides a single lane of travel in both directions and operates under the posted speed limit of 100 km/h
outside of the urban areas where the alignment permits. As part of the state road network, the Gwydir Highway
carries a mixture of local, regional and inter-state traffic with a significant number of trucks including B-double
combinations.

Bonshaw Road is a local road managed by Inverell Shire Council, located to the west of the site. It is a sealed
two-way road with an overall width in the order of 7 metres. It intersects with the Bruxner Highway via a simple
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give way controlled intersection with the Bruxner Highway being the priority road. This road continues south and
connects with Ashford Road in Ashford to provide a road link through to Inverell. This route provides a consistent
road standard and forms part of the approved B-double road network in NSW. Both of these road provide a single
lane of travel in both directions and operate under the posted speed limit of 100 km/h.

Sunnyside Platform Road is a local road providing an approved B-double connection between the New England
Highway and Bruxner Highway. It provides a pavement width in the order of 7 metres wide permitting 2-way traffic
movements.

As part of the project, it is proposed that all heavy vehicles will travel via the roads identified above. Local supplies
could be sourced from Goondiwindi or Tenterfield as well as accommodation for workers associated with the
project.

Traffic Volumes and Road Operation

Traffic volumes in the immediate vicinity of the subject site are very low, reflective of the rural environment. The
Bruxner Highway carries relatively low traffic flows, reflective of its rural setting with a mixture of local traffic as well
as regional traffic demands. Observations on site during a typical morning period (Tuesday 11t September 2018)
shows that the current road network in the vicinity of the subject site operates very well with no delays. The route
proposed to be used for the project carries low traffic flows and operates with no delays except for those associated
with drivers slowing down to observe traffic flows on the approaches to the various intersections and negotiating
the intersections.

Transport for NSW webpage provides traffic data on the Bruxner Highway at Mingoola (station Id 91170),
approximately 15 kms east of the subject site. The traffic data from 2011 shows that the daily traffic flow was 213
vehicles per day with around 23% heavy vehicles, reflective of rural demands in this location. It is considered that
there has been limited growth in traffic since this time and as such the current daily traffic flows are considered to
be similar.

The same web page shows that in 2011 the daily traffic flow on the New England Highway to the immediate north
of Tenterfield (station Id 91577) was 2421. It is considered that there has been limited growth in this area since
2011 and as such the daily traffic flows would be similar. In 2012 the traffic flows on Bonshaw Road were 232
vehicles per day northbound. Assuming southbound flows to be the same would give daily flows in the order of
500 vehicles per day. It is considered that these flows would not have altered much since 2012.

For the Gwydir Highway, the same web page shows that the daily flows to the east of Inverell were 1,317 in 2019
whilst to the west of Glen Innes the flows on the Gwydir Highway in 2019 were 1,442.

Road Safety

It is recognised that as part of the project work, there will be a significant number of heavy vehicle movements
associated with construction which may impact the local road network. All inbound heavy vehicle access to the
project site will be via the Bruxner Highway and the New England Highway. For traffic from Goondiwindi, the route
will be via the Newell Highway to town and along the Bruxner Highway. Inbound items such as the solar panels
will be via the New England Highway (northbound from the Port of Newcastle) or via the Cunningham Highway
connecting with the Port of Brisbane. No alternative route for inbound heavy delivery vehicles has been considered
as this route is appropriate.
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For outbound empty truck movements, movements to Goondiwindi would be the same, as would truck movements
to the Brisbane area which shall use Sunnyside Platform Road to then turn left on the New England Highway.
However, for trucks heading back towards Newcastle, the right turn out of the Bruxner Highway onto the New
England Highway is not considered appropriate due to its poor visibility and intersection layout it represents a road
safety risk for the project. As such, trucks wishing to head south towards Newcastle shall use the route via Inverell
- Bonshaw Road to connect to Inverell and the Gwydir Highway. This is via the approved B-double road network
and shall have an acceptable impact upon road safety.

Photo 2— Shelfered furn lane for right turning vehicles into Sunnyside Platform Road from the New England Highway. Nofe straight alignment
that allow for good visibility
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Figure 2-1- aerial photo showing layout of New England Highway and Sunnyside Platform Road showing straight alignment of New England
Highway and sheltered turn lane (source: google maps).

The major road safety impact is associated with the delivery trucks accessing the site and their impact upon the
operation of the intersections. The trucks carrying the solar panels and other specialist materials will be accessing
the site from either the Port of Newcastle or the Port at Brisbane, to which the solar panels shall be shipped. The
trucks will then access Bonshaw via the regional road network which will include the New England Highway and
the Cunningham Highway if from Brisbane. These regional roads currently provide a high standard of road and
allow for the movement of local, regional and national road freight and carry B-double trucks. Itis considered that
the additional truck movements associated with the construction activities for the project will have a minimal and
acceptable impact upon road safety along these roads.

For the sub-station installation there is a requirement for 3 over sized vehicles to access the site. These will require
a separate approval and permit through the National Heavy Vehicle Regulator with Transport for NSW approval.
Safety requirements and impacts are assessed as part of the permit application and the necessary safety controls
applied which can include escort vehicles and Police vehicle support.

The nominated vehicle route currently caters for a large number of heavy vehicles including B-double
combinations. This route provides a wide road pavement and in major built up areas cater for kerb side parking
and the safe 2-way movement of trucks along the road. The intersections along this route are well laid out and
provide good visibility in all directions to allow for the safe turning movements of vehicles. It is considered that this
route through the various towns can safely accommodate the additional traffic movements associated with the
project.
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For the local traffic impacts, consideration has been given to the existing alignment of the road, intersection
layouts, current traffic flows and existing users along the Bruxner Highway. Observations on site with regard to
road safety are summarised below:

o Existing traffic flows on the local road are very low

e The sealed width of the road allows for two-way traffic movements

e The alignment of the road is generally good

e There are a number of sub-standard curves where there are advisory signs provided in advance with 55
and 65 km/h speed limit guidance signs

e A number of heavy vehicles were observed travelling along the Bruxner Highway during the site work,
associated with local farm requirements as well as general deliveries in the area. These included semi-
trailers.

These routes are provided below (Figure 2-1) and will be included within the Driver’'s Code of Conduct which will
form part of the project inception meeting for the project for all staff and drivers.

-

/ Cunningham
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Flgure 2-2 - Desjgnated Heavy Vehicle route to project sife
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Flgure 2-3 - Detail for truck connection from north between New England Highway and Bruxner Highway. Allows for inbound and outbound
connection

2.2.1 Intersection of Bruxner Highway and New England Highway

The intersection of the Bruxner Highway and New England Highway is 4-way cross road with the New England
Highway being the priority road. Give way signs delineate the controls for the side road. This intersection has been
upgraded with new line marking that provides a sheltered right turn lane for traffic turning off the New England
Highway into the Bruxner Highway from the north as well as a right turn lane for traffic from the south turning into
Old Ballandean Road. It allows for all turning movements and as part of the main transport route in this area caters
for the swept path of B-double combinations. This intersection is located within a posted speed zone of 100 km/h.
The sight line requirements for drivers approaching the intersection have been assessed against the requirements
of Austroads Guidelines. For the posted speed limit of 100 km/h the sight distance requirement is 248 metres. To
the right, looking south this sight line is available for drivers. However, to the left (north) the sight line is restricted
due to the vertical alignment of the road, which creates a safety concern. In addition, for a truck turning right out of
this road onto the New England Highway, there is a single lane southbound which creates further safety concerns
for the project. A truck turning right out of the Bruxner Highway could then be a hazard for a southbound vehicle
leading to rear end accidents. In a 100 km/h speed zone this is not considered to be acceptable.

For the right turn into the Bruxner Highway off the New England Highway this visibility restriction also creates
concerns with potential for rear end type accidents.
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Photo 3 - View to left for a driver exiting the Bruxner Highway onto the New England Highway.

Photo 4 - View northbound on the New England Highway on approach to intersection with the Bruxner Highway. Note good forward visibility
and adual lanes to allow a through vehicle movement fo pass a left turning vehicle into the Bruxner Highway.
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For all other movements at the intersection of the Bruxner Highway and the New England Highway the existing
intersection controls are considered to be appropriate for the traffic movements associated with the project site.
For traffic from the south on the New England Highway, the forward visibility is good allowing a driver to adjust
their vehicle speed to cater for a vehicle in front turning left onto the Bruxner Highway. The traffic flows on the New
England Highway in this location are relatively low and as such this will create minimal delays for other drivers.

With the proposed restrictions in turn movements for the construction traffic at this intersection, no upgrade works
are required at this intersection to accommodate the traffic movements associated with the proposed solar farm
(both construction and operation phase).

To mitigate the issue associated with the right turn out of the Bruxner Highway into the New England Highway, all
trucks leaving the site wishing to head south shall instead turn left out of the site onto the Bruxner Highway, then
turn left onto Bonshaw Road to head south to Ashford continuing south on Ashford Road to Inverell via the
approved B-double route. These vehicles shall then travel along the Gwydir Highway to Glen Innes to connect to
the New England Highway. This will eliminate right turn movements allowing for left turn movements only.

For all other intersections along the routes, the intersections are well laid out and provide good visibility for road
users. As such these other routes, which are all approved for use by B-doubles, will provide a safe and appropriate
route for heavy and light vehicles associated with the project site,

2.2.2  Site access on Bruxner Highway

The access to the site will be via the existing access provided to the electric substation adjacent to the subject site.
This access was constructed to allow for the construction activities associated with the electric substation and is
now used for maintenance purposes only for the substation.

Photo 5 View on Bruxner Highway showing layout of access connection to existing electric substation.

During the construction work, there will be some heavy vehicles arriving to the site from Goondiwindi, west of the
site. These movements would be associated with the supply of equipment for the construction work. For traffic
approaching from the west, the forward sight distance to the site access is approximately 700 metres. Austroads
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Guidelines require a sight distance of 248 metres for the posted speed limit of 100 km/h and 300 metres for a
speed limit of 110 km/h. With the forward sight distance available, a driver can adjust their vehicle speed if required
on the approach to the site access if there is a vehicle propped waiting to turn right into the site. However, given
the very low traffic flows on the Bruxner Highway, it is not considered that vehicles turning right into the site will
need to prop on the highway with the only delays created by vehicles slowing down to negotiate the site access
driveway. Safety will be maintained with a Traffic Control Plan to reduce vehicles speeds on the Bruxner Highway
during this construction work with reduced vehicle speeds and truck turning advisory signs.

Trucks exiting the site will all turn left onto the Bruxner Highway. With the low traffic flows on the Bruxner Highway,
this can safely occur as there are large gaps in the through traffic movements in this location. For trucks turning
left out of the site, the sight distance available to the right (east) exceeds 700 metres allowing a driver to safely exit
the site and travel along the highway. No left turn acceleration lane is required for this movement.

Photo 6 - View to right along Bruxner Highway for drivers exiting the project site
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Photo 7 — view to left for vehicles exiting the access to the electric substation

Accident History
A review of accident data provided by TINSW (Appendix C) for the period July 2014 to June 2019 has determined
the vast majority of accidents along the proposed heavy vehicle route involved single vehicles (74%). Speeding
was also determined as a contributing factor for over half of the accidents recorded, with the most common crash
type being vehicles going off-road. In reviewing the data, it can be seen that speeding is a major factor in the
number of accidents recorded. As discussed above the route and major intersections have been assessed on
road, with no inherent road safety issue identified.

Mitigation Measures
From the details above the following mitigation measures are proposed.

¢ Provide a temporary TCP on the site frontage on the Bruxner Highway, adjacent to the site access, for
construction work associated with upgrading the access and for traffic entering and exiting the site. This
TCP shall only be in place during construction and signs shall be removed or covered outside of
construction activities on the site. Once the construction work is complete this TCP shall be fully removed.
This TCP will be prepared in accordance with “Traffic Control at work sites” published by the RMS dated
July 2018. This TCP is provided in Appendix D to this report;

e Provide regular community updates for residents along the Bruxner Highway in the vicinity of the site to
advise of construction activities and increased heavy vehicle movements along this road;

2.4.1 Light Vehicle Route

For light vehicles associated with workers, the proposed access route will be via the designated heavy vehicle
route shown in Figure 2-1 above. This route provides a safe and acceptable route for light vehicles which can
safely and conveniently access the site. For light vehicles leaving the site and heading towards Tenterfield or Glen
Innes (via the New England Highway), these drivers will be required to turn left onto Sunnyside Platform Road and
then turn right from this road onto the New England Highway, to avoid the existing safety concerns identified at the
intersection of the Bruxner Highway and New England Highway. This shall be documented through the Driver
Code of Conduct for the construction staff.
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Light vehicle access could also be from Goondiwindi associated with construction workers via the Bruxner
Highway.
The project will be utilising workers local to the site from the main centres e.g. Tenterfield, Goondiwindi, Inverell

who will use this route as well as other local roads to connect between Inverell and the site. Additional specialist
staff may be required, and these staff members would be located in accommodation in Tenterfield, Inverell and

Goondiwindi.
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The construction and commissioning phase is expected to last approximately 12 months with expected
commencement in late 2020. The main construction activities would include:

m  Site preparation: geotechnical investigations to confirm ground conditions; site survey to confirm allotment
boundary, riparian zone, and infrastructure positioning and placement; installation of fencing, internal access
tracks, establishment of foundations and hardstands; office and car parking area;

m  Construction activities: including installation of mounting structures and tracker tubes; securing PV modules
to tracker tubes; installation of cabling and switching station, establishment of BESS / battery storage and
maintenance compounds and associated site infrastructure; and testing and commissioning;

= Plant and Equipment: will include earthmoving plant and equipment for site preparation and clearing; cable
trenching and laying equipment; pile drive equipment; forklifts and cranes; water truck for dust suppression
and machinery equipment for construction of BESS / battery storage and associated facilities.

The project does not require any concrete footings to be provided for the solar panels construction.

A site office and compound will be established on site for the duration of the works with temporary access tracks
provided to allow for access as required across the site.

Staffing levels at peak construction activities is expected to be 190 personnel on site maximum. The demand for
staff numbers will be lower at the commencement of the project and shall increase overtime to the maximum of
190 staff. This demand is also expected to decrease towards the end of the project.

All staff vehicles will be able to park within the site adjacent to the site office with no external parking demands.
The car park area will allow for up to 80 vehicles to park within this compound area. The size of the overall site
footprint however will allow for all construction staff vehicles to park on site. As part of the project construction it is
proposed to maximise the local workers content and car-pooling will be encouraged and supported as part of these
trips. With 2 or 3 people arriving in a single vehicle it can be seen that the parking demands can be contained
within the site.

The access to the site will be via the existing access constructed for the adjacent electric sub-station. This access
road was previously used for the construction works associated with this substation and is now only used for access
for maintenance work on the sub-station. With the vast majority of the heavy vehicles accessing the site from the
east (via the New England Highway) it is proposed to provide a left turn deceleration lane for the site access to
allow for a safe entry for the construction traffic. With limited demand for access from the west of the site, there is
no requirements for a sheltered right turn lane to be provided at the access point.

Timing
The construction of the solar farm is expected to commence in 2020 and be completed within a 12 month
timeframe.

Working Hours
Construction hours are in accordance with the /nterim Construction Noise Guidelines (DECC 2009) (ICNG) with
standard construction hours being

e 7:00am and 6:00pm Monday to Friday
e 8.00 AMto 1.00 PM on a Saturday
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¢ No construction work is to be carried out on a Sunday or public holiday.

No construction work, upgrading or decommissioning activities will be undertaken outside of these hours with the
exception of;

e The delivery of material as requested by the NSW Police Force to other authorities for safety reasons; or
e Emergency work to avoid the loss of life, property and / or material harm to the environment.

Construction staff numbers
Peak demand levels for the construction work will vary with a peak of 190 people for a 6 month duration and a
lower level outside of this peak period. The staff will be sourced locally where appropriate with some specialist and
project management staff being temporarily located in Tenterfield, Inverell and potentially Goondiwindi. Staff will
be encouraged and supported to carpool as appropriate with other staff transferred to and from the site via mini
coaches to reduce vehicle demands. Due to the size of the site footprint, these same vehicles will also be used on
site to move staff across the site.

With a peak of 190 staff, a vehicle occupancy rate of 3 people per vehicle has been assumed based upon
carpooling and the use of a mini bus e.g. Toyota Hiace. This would give around 65 vehicle movements inbound
and outbound for staff movements during this peak construction activity. Either side f this peak the staff levels will
be lower and hence light vehicle numbers will correspondingly decrease.

All light construction vehicles will be able to park on site within the office compound or across the site as required.
The parking on site will be informal and located across the site to suit the construction work. Due to the overall
footprint of the site the vehicles on site will be required to carry staff and equipment across the site to the
construction activity area (which varies across the project) and as such the vehicles are not all parked in one
location for the duration of the project.

Given the overall size of the project site all parking demands can be managed on site with no impact upon the
external road network.

Heavy vehicle requirements
The number of heavy vehicles accessing the site will vary across the project timeframe. At the beginning of the
project there will be a requirement for some earth moving equipment to construct the access road and some minor
earthworks across the site as required. This may require a scraper or bulldozer which will be transported to site on
a low loader. This machinery will remain on site for the duration of the earthworks portion of the project construction
work.

While extensive earthworks are not proposed, some land forming (including localised cut and fill areas) may be
undertaken to achieve more consistent gradients beneath the PV modules. Additionally, earthworks are required
for trenching works.

In total:
. Approximately 15,000 m? of gravel would be required to cap the access road

. Approximately 15,000 m3 of sand (subject to detailed design) would be required for the bedding of cables
that are to be buried throughout the site

Should any excavated material not be suitable for reuse or additional fill material required, the maximum amount
of fill is estimated to be 12,000 m?3.

Once the earthworks have been completed, the balance of the construction work will commence requiring
machinery including:

e Pile driver (20)
e Piling rig
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e All terrain fork-lift (20)

e All terrain utility vehicles (10)
e Backhoe (10)

o Flatbed trucks (10)

e Mobile crane (1)

Other equipment if required may include an elevated work platform, scraper, roller and winches. All of the plant
will be located on site and will therefore be only required to access the site once for the construction works.

The solar panels are expected to be delivered from either the Port of Newcastle or Port of Brisbane. Other specialist
equipment is generally sourced from Newcastle or Brisbane as required whilst consumables such as concrete and
general material supplies will be sourced locally from the Tenterfield area.

A summary of the expected vehicle movements associated with the construction work is provided below and shows
the full movements for the duration of the project. These movements are spread out across the project, with the
site set up and earthworks commencing at the beginning of the project. Once this work is complete, the balance
of the construction work will commence with deliveries of the specialist equipment etc along with the import of
backfill material being over a number of weeks to suit the construction timeframe.

These traffic numbers are based on the concept design work for the project and could alter through the detailed
design phase of the project.
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Vehicle movements
A summary of the vehicle movements is provided below.

Portacabin delivery and removal Low loader 20
Skip delivery and removal Low loader 40
. Generator delivery and removal Semi-trailer 4
Site Set-Up and i
Demobilisation General deliveries Semi-trailer 40
Crane mobilization and demobilization Crane 4
Water tank delivery and removal 4
Delivery of imported capping for road laydowns and crane | Truck and dog 500
hardstands
Roads and | Plant delivery and removal: excavators, compactors drill rig Low loader 40
hardstands
Concrete
Concrete deliveries for maintenance container hardstands 120
agitator
Tool container delivery and removal Low loader 4
) Module deliveries Semi-trailer 2000
Generating
Mounting structure and pile deliveries Semi-trailer 1600
Equipment
Inverter Station deliveries Low loader 3
DC cabling trays and combiner boxes Semi-trailer 400
AC Cable Installat | AC Cable delivery Semi-trailer 400
ion Backfill material delivery Dump Truck 1800
Plant delivery and r Telescopic handler and excavator Low loader 50
emoval
Conductor delivery Semi-trailer 25
Overhead Line Pole deliveries RAV 6
Pole dressing delivery Semi-trailer 2
Miscellaneous deliveries Light vehicle 40
Monitoring equipment fibre SCADA servers etc Truck 2
Other
Waste Collection Truck 400
Consumables (Oil and Fuel) Truck 40
TOTAL 7,544
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In summary, typical vehicle movements during the peak construction period (over 6 months) are in the order of 65
light and 20 heavy vehicles two-way (65/20 inbound, 65/20 outbound) per day. For the light vehicles, the vast
majority of these will be inbound movements in the morning bringing workers to the site with these vehicles then
remaining on site for the full working day before leaving at the end of the working day. It is expected that there will
be limited light vehicle movement outside of these periods, other than support staff e.g. office staff or the occasional
visitor to the site.

For the heavy vehicles, these will typically be spread across the working day. For the solar panel deliveries, these
trucks are arriving from either the Port of Brisbane or the Port of Newcastle and the journey length will be over 5
or 7 hours respectively, seeing a spread of these vehicles not all arriving at the same time. Allowing for each truck
to be emptied on site one at a time, the outbound movements will also be spread out and not all leave at the same
time. All other heavy vehicles will also be spread out across the normal working day with no concentration of heavy
movements expected.

Outside of the peak period of construction, the staff levels will be lower and the daily light vehicle numbers will be
less than 65 inbound and outbound per day. The heavy vehicle numbers will also be lower outside of the peak
construction activity and less than 20 vehicles inbound and outbound per day.
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The proposed traffic management measures allow for all access off the Bruxner Highway only. The access to be
used will be for the construction traffic movements as well as the future on-site operational demands. This access
is to be provided in accordance with the requirements for the site operations (including swept path requirements
for delivery vehicles) and take into account the design requirements of Inverell Shire Council.

The designated access route to the site will be used by both light and heavy vehicles.

All vehicle movements in and out of the site are as shown below in Figure 4-1.

Flgure 4-1—- Heavy and Light Vehicle access route to subject site
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Figure 4-2 - detail for connection between New England Highway and Bruxner Highway
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Impact Assessment

The project will require the delivery of the solar panels and other specialist equipment from Newcastle or Brisbane
with the access route via:

¢ Newcastle metropolitan regional road network

e Hunter Expressway / New England Highway

o New England Highway to Bruxner Highway turn off
e Bruxner Highway to site access

e Bonshaw-Inverell Road

e  Gwydir Highway

e Brisbane metropolitan regional road network

e Cunningham Highway

e New England Highway to Bruxner Highway.

These roads all form part of the road freight routes within the State road network and all are approved for heavy
vehicle movements including B-double access for the full length of the routes. These routes will be documented
as the Haulage Route for all delivery vehicles associated with haulage of the solar panels and other specialist
materials for the project site.

These roads carry a high number of heavy vehicles, including B-doubles associated with local and regional
agricultural demands. These agricultural demands are seasonal in nature and occur 24 hours a day often involving
night travel and operations. There are a number of farms in the general locality of the project site as well as in the
wider area that use these local and regional roads during these seasonally high demand periods. Due to the
seasonal nature of this work and the requirement for quick turnaround of crop deliveries it is considered that it is
not appropriate to limit truck movements for these farms. Similarly, it is considered that it is not appropriate to limit
truck movements to and from the project site at these times as the traffic movements on the local roads will continue
to remain low.

The roads proposed to be used for trucks accessing the site all currently accommodate the swept path
requirements for B doubles to access the site. The site access on the Bruxner Highway was previously used for
constructing the electric sub station on the site and accommodates the swept path movements of B doubles as
well as Over Size Over Mass (OSOM) vehicles that were required as part of the construction for this electric
substation.

For the regional road network e.g. New England Highway / Hunter Expressway, Bruxner Highway, Cunningham
Highway the total traffic flows will remain well within acceptable limits and as such will continue to operate to a
good level of service and accommodate all road users.

The traffic flows along the local roads giving access for the heavy and light vehicle movements associated with the
project are currently very low based on-site observations. Therefore, during the peak construction period and peak
staff / material demands, the additional 65 light vehicle movements associated with the staff movements and 20
daily truck movements (per direction) will have a minimal and acceptable impact upon the operation of these local
roads during construction. Once operational, the traffic movements are much lower with a maximum of 10 staff on
site per day and as such the impact will be negligible.

There is minimal background traffic growth in this location. Transport for NSW count data from the station located
between Tenterfield and Glen Innes (Station |.D. DNDSTC) shows traffic flows of 2,201 in 2012 and 2,091 in 2019,
with minor fluctuations up and down for the intervening years. Other counts along the regional road network show
similar or lower increases in values. For the assessment of the future impacts in 10 years-time, it can be seen that
the site at that time will be operational with 10 staff located on the site. The impact of these ten staff will be negligible
on the local and regional road network.
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The site is expected to be operational for more than 10 years so that the impact of the decommissioning of the site
cannot be assessed in detail at this stage. The site could remain operational beyond 10 years and the impact will
remain low beyond the10 year design horizon.

There will be no public vehicle access within the work site during the construction works, with a fence provided at
the commencement of the project along the entire site boundary. This fence will remain once the project is
constructed for security purposes with a locked gate to be provided at the site access off the Bruxner Highway.

There will be no pedestrian access to the site for the general public. There are no pedestrian paths in the locality
of the site nor expected demands in this remote rural area so there will be no impacts for pedestrians created by
the project works.

There is a school bus that runs along the Bruxner Highway to Bonshaw in the morning with the return trip in the
afternoon. There may be some deliveries occurring in the morning and afternoon during the school bus operation,
depending on the stage of the construction work and travel requirements for the deliveries. All staff will be on site
prior to the morning bus run and will depart site after the afternoon bus run. As such it is considered that there is
very limited interaction with the school bus. On the regional and state road network all school zones will be
delineated in accordance with RMS Guidelines with reduced speed limits in accordance with normal NSW road
rules. All drivers associated with the project construction work will adhere to the road rules as applicable and will
be advised of the school bus operation on the Bruxner Highway.

There will be no impact upon public transport services with no diversions required. There are no bus stops impacted
upon by the proposal.

There will be minimal impact for emergency vehicles and heavy vehicles with no diversions required.
There will be minimal impact upon any other development within the locality of the site.

There will be minimal impact upon adjoining Council areas. Traffic routes in and out of the locality will be along the
arterial road network which will experience minimal impacts due to the works.

There are no residential dwellings in the immediate locality of the site access that will be impacted upon by the
project and construction work. There are a number of residences along the heavy and light vehicle access route.
The residents along the Bruxner Highway will be notified in writing of the construction works and the activities as
required.

Construction vehicle movement on internal roads could lead to dust generation. A water truck will be used for dust
suppression to minimise the production of dust, with the amount of water spreading adjusted accordingly to
respond to the conditions. Additionally, any significant deposits of dirt and other construction materials will be
promptly removed from public roadways.

Post construction, the traffic numbers generated by the project are very low, with staffing levels varying daily with
a maximum on-site workforce of 10 people on any one day. There will not be any need for regular heavy vehicle
access to the site once the solar farm is operational except for the occasional heavy vehicle for emergency repairs
or irregular maintenance.
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Cumulative impacts

A search of the Major Projects Register on the DPE website was undertaken together with the requirements of the
SEARSs for the project. The following projects are in the council area that may add to cumulative impacts.

e Sundown Solar Farm
e Sapphire Solar Farm
e White Rock Solar Farm

Project Cumulative construction Cumulative operational Impacts
Impacts
Sundown Solar Farm (EIS Site located off Gwydir Highway Operational traffic would be expected

currently being prepared)

Sapphire Solar Farm

between Inverell and Glen Innes.

No overlap with construction along
Gwydir Highway. If constructed at
same time cumulative impact
along New England Highway. As a
state highway there is adequate
capacity to accommodate these
vehicles movements.

Site located off Gwydir Highway
and currently under constructed.

This site will be fully constructed
before the Bonshaw Solar Farm

to be less than 10 light vehicles per
day in the morning and afternoon and
no impact with traffic for Bonshaw
Solar Farm site.

Operational traffic would be expected
to be less than 10 light vehicles per
day in the morning and afternoon and
no impact with traffic for Bonshaw

. Solar Farm site.
commences construction.

White Rocks Solar Farm Construction complete. Operational traffic would be expected
to be less than 10 light vehicles per
day in the morning and afternoon and
no impact with traffic for Bonshaw

Solar Farm site.

4.2.1  Delivery vehicles
The majority of the deliveries for the project will be via 19 metres semi-trailers and B-doubles. The access routes
along the regional / state road network to the site are all along approved B double routes.

Delivery vehicles would be required throughout the project period. The travel time between the ports (Newcastle
or Brisbane) and the site for the solar panels is approximately 5 to 7 hours and these deliveries will be spaced out
over the construction period, to minimise the impact upon the road network and to reduce the need to store the
panels on site. Other deliveries will include the metal structures for the solar panels, sand and gravel for the
foundations and internal tracks and cabling. There will also be some deliveries of specialist equipment such as
photovoltaic boxes or skids and delivery stations.

The trucks associated with the delivery of the supplies will all travel along the State and regional road network.
There are a number of schools located along these routes, however all have marked school zones and speed limit
restrictions as per State guidelines. As these routes are all on the State and regional road network it can be seen
that heavy vehicles currently operate on these roads safely. It is considered that the additional truck movements
associated with the construction work will result in no noticeable impact upon road safety adjacent to these schools.

There is no requirement to divert traffic as part of this construction work.
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The substation will require 3 over sized vehicle deliveries to the site. These will require a separate approval and
permit through the National Heavy Vehicle Regulator with RMS approval. Safety requirements and impacts are
assessed as part of the permit application and the necessary safety controls applied which can include escort
vehicles and Police vehicle support.

4.2.2  Construction staff movements

For the construction work, the staffing levels will peak at 190 on site and as part of the project, staff will be
encouraged and supported to carpool as part of the Code of Conduct for the project and use mini buses provided
to allow for shared trips to the site from shared accommodation in Tenterfield, Glen Innes and Goondiwindi. There
could be 65 vehicles inbound in the morning associated with on-site staff and a similar number departing at the
end of the working day. Either side of the peak demand for construction staff the light vehicle demands associated
with staff movements will be less than 65 inbound and outbound per day.

The site is in a rural location well away from the local towns and as such it is considered that there will be no
pedestrian or cyclists accessing the site in conjunction with staff movements.

The vehicle numbers associated with the construction work are relatively low and it is considered that the
movement of vehicles in and out of the site for construction works can occur in a safe manner. No limitation on
truck access times is considered appropriate for the project. Given the journey length between the port and the
subject site, the vehicles as they are approaching the site will be spread out reducing the impact of the arrivals.
With unloading of vehicles taking 30 minutes or more, trucks exiting the site will also be spread out.

Impacts on road pavement
A protocol will be provided for both undertaking dilapidation surveys and making any necessary repairs following
construction to Bruxner Highway to within 200 metres to both sides of the site access. It is considered that there
could be some impact here due to the turning movements and braking / accelerating of trucks. Beyond these limits
it is considered that the impact on the state road will be minor and shall not impact upon the overall pavement
construction.

With regards to any emergency repairs required within the above zone, the contractor on site would contact the
relevant authorities and will ensure the road is safe. Repairs will be made in accordance with the relevant authority
standard.
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Dilapidation assessment and report
Daily monitoring of the road condition

If damage to road has been identified End of construction Dilapidation

' assessment and report

‘ If damage to road has been identified

| 2

Suspension of Repair done during
Heavy traffic weekly maintenance

4 4

Damage due to Damage due to
construction normal traffic loading
traffic loading

Installation of traffic signs and
traffic supervised by an accredited Notification and
traffic controller Repair under Council report given to the
specifications and Council.
requirements.

Repair under Council
specifications and requirements.

Figure 4-3 Dilapidation Assessment Protocol
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The project allows for the construction of a solar farm in the locality of Bonshaw in northern NSW located off the
Bruxner Highway. The construction work is planned to commence in late 2020 and will take approximately 12
months to construct. During construction there will be a requirement for a significant number of trucks to access
the site for material delivery as well as light vehicles associated with construction staff. All vehicle access will be
directly off the Bruxner Highway with the majority of deliveries expected to be via the New England Highway, with
the solar equipment arriving via the Port of Newcastle or Port of Brisbane.

The trucks accessing the site will all travel along the regional and state road network, which currently carries heavy
vehicle movements including B-doubles. The site is located in a rural setting and as such the hourly and daily traffic
flows along the Bruxner Highway and the New England Highway in this location are relatively low. As such there
is considerable spare capacity to cater for the additional traffic movements associate with the project construction
stage. During peak construction activities, the project will generate 65 inbound light vehicle movements in the
morning associated with the construction staff with a similar number of vehicles leaving the site in the late
afternoon. At these peak activity times, the site will also generate approximately 20 trucks inbound and outbound
per day, associated with the delivery of material and specialist equipment to the site. Outside of the peak
construction activity the light and heavy vehicle movements will be lower per day.

Post construction, the operational traffic demands are very low with around 10 people working on the site. There
will also be the requirement for occasional heavy vehicle movements, associated with on-going maintenance for
the facility.

The access to the site will be via the existing access constructed for the adjacent electric sub-station. This access
road was previously used for the construction works associated with this substation and is now only used for access
for maintenance work on the sub-station. With the vast majority of the heavy vehicles accessing the site from the
east (via the New England Highway) it is proposed to provide a left turn deceleration lane for the site access to
allow for a safe entry for the construction traffic. With limited demand for access from the west of the site, there is
no requirements for a sheltered right turn lane to be provided at the access point.

A review of the access route shows that the layout of the intersection of the Bruxner Highway and the New England
Highway does not safely cater for the right turn out movement. The sight distance for this right run is restricted and
the width of the New England Highway in this location does not allow for a run off area for vehicles. It is proposed
that as part of the construction traffic management plan, southbound empty trucks leaving the site shall turn left
onto the Bruxner Highway then proceed south via Bonshaw-Inverell Road to Inverell then along the Gwydir
Highway to connect to the New England Highway via Glen Innes.

All access routes for the heavy vehicles associated with the delivery of materials to the site are approved for B-
double use and carry B-doubles associated with local rural demands.

A Traffic Control Plan will be in place during construction work at the site access to ensure safety for road users
and construction workers is managed in an appropriate manner. A Construction Traffic Management Plan has
been prepared for the project (see below) to ensure that road safety is managed for all workers associated with
the project as well as existing road users.

The overall conclusion for the project shows that the construction traffic can safely and efficiently access the site
with minimal impact for existing road users. The management plan for the construction traffic access ensures that
the trucks accessing the site shall have an acceptable impact on the road network and safety concerns at the
intersection of the Bruxner Highway and the New England Highway are address through the drivers code of
conduct. Once operational, the traffic demands are minimal and shall have little impact upon the local road network.
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Appendix A.  Safe Construction Actvities

The contractor on site is responsible for the management of all traffic in connection with its activities and the
construction works conducted on the site. The Contractor will provide all traffic management, safety warnings and
signage including such persons as necessary to direct traffic, as required by AS 1742:2009 — Manual of uniform
traffic control devices.

External traffic movements

The Contractor will:

Ensure traffic management controls are established, maintained and monitored to underpin the safety of workers,
other personnel and the general public

Establish traffic management controls in consultation with relevant stakeholders

Ensure traffic management controls comply with regulatory and legislative requirements

Ensure traffic management controls comply with the contract

Ensure traffic management controls maintain the flow of traffic within the site and on surrounding public roads

Reinstate any areas affected by the temporary construction access requirements to their original condition

The primary drivers for determining the traffic management controls during the construction period are:

o Safety of personnel, the general public and construction workers
e  Minimising impact (if any) on operations

¢ Contractual requirements (including site access)

¢ Road traffic authority and local government requirements

e OHS requirements in relation to the movement of all vehicular traffic and pedestrians either within or
adjacent to sites

e Environmental management requirements
e The impact construction traffic has on the local community in the surrounding area, and
¢ The need to meet construction requirements (including any schedule and cost constraints)

The traffic management controls will be communicated to appropriate stakeholders which will include the local
community in the site vicinity via a letter box drop.

The Contractor will ensure:

Any significant deposit of dirt and other materials caused by construction traffic and other operations (in relation to
the works) will be promptly removed from existing public roadways

Suitable precautions are taken to ensure no rock is dislodged onto any roadway from construction vehicles

Construction plant and equipment do not park on or within the pavement or shoulders of any existing trafficked
roadway

Construction vehicles (when loaded) comply with the mass, loading and access requirements of the road traffic
authority

Construction traffic will cause the least possible obstruction to public and other traffic
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Directional signage will be installed to direct construction traffic and warn other motorists of construction traffic.
This signage is positioned in accordance with the approved Traffic Control Plans.

All drivers will be provided with a copy of the access routes to and from the site as part of their induction for the
project;

A Vehicle Movement Strategy has been developed to eliminate the impact on local roads arising from additional
construction traffic (e.g. solar panel delivery vehicles). The Vehicle Movement Strategy directs all drivers to access
the site from the Bruxner Highway to eliminate the impact on the local roads. There is no requirement to restrict
the direction of flow and/or time of day for movements.

The Contractor will comply with any client or Road Traffic Authority signage requirements for traffic control. Where
construction work is to be undertaken either on or adjacent to a public roadway that is open to traffic, the work
must be undertaken in accordance with all regulatory and legislative requirements that govern the movement of
vehicles and pedestrians on any public roadway.

Within the Worksite

All employees, subcontractors, suppliers and any other persons connected with the project must adhere to all such
Statutory Requirements and comply with all lawful directions. Any breach of such requirements may result in
disciplinary action of the persons concerned.

The maximum speed limits within the Worksite are:

40 kph on formed roads
20 kph during foggy/dusty conditions with headlights on
10 kph when passing pedestrians

The Contractor will manage access to and from the site by all employees, subcontractors, suppliers and any other
persons connected with its activities and the works; and all occupants within the worksite and through each area
of the site.

The Contractor shall provide for safe and continuous operation of normal pedestrian and vehicular traffic along all
roads, pedestrian paths and vehicular access to the worksite and must provide and maintain all necessary
watchmen, lights, barriers, notices and signs.

The Contractor will not unnecessarily obstruct any side road, branch track, drain or watercourse and will not break
down or remove any fences or gates without prior notification to the client. If unavoidable, the Contractor will
remove such obstruction or repair such breakage as soon as possible, or as directed by the Client.

A Vehicle and Traffic Management Procedures briefing will be included in the Project Site Induction.
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Pedestrian Traffic

The Contractor may encounter pedestrian traffic at and near to the site. The Contractor will ensure that sites are
appropriately isolated and secured from unauthorised entry; and that the Site is appropriately sign-posted and
controlled. Given the location of the site it is considered that any pedestrian activity will be negligible.

Site Construction Traffic

Traffic within the Site will be managed in accordance with the Site Management Plan. The Sites Layout Plans will
indicate site access and egress points and detail any required separation of construction plant and personnel.
These plans will be communicated during Tool Box Meetings and/or Daily Pre-start Meetings.

The Site Layout Plan will incorporate details of parking arrangements for the site construction workers, speed limits
within the construction works or through access roads established for vehicular and plant construction traffic.

The Sites Layout Plan will detail traffic management controls that are appropriate within each site.

Traffic controls shall be regularly reviewed for effectiveness and will be amended to maintain or improve a safe
work environment. Traffic management controls established for sites will be inspected at weekly infervalsto verify
that a safe work environment is being maintained. Records of inspections shall be maintained.

Access Road’s and Site Movement
Unless sign-posted otherwise, load limits on public roads adjoining the sites apply within them.

If required the Contractor shall request approval from the client prior to any over-dimensional load, or load in excess
of load limits entering the site, or using the roads within the site.

All workers must travel to and from the site via the nominated access roads.
Parking

All workers must park in the Designated Parking Areas as specified in the Site Management Plan. The Contractor
shall ensure no persons (in connection with its activities) parks in any other area of the site or in any other area
without prior written consent.

Monitoring, Measurement and Review

The purpose of Monitoring and Measurement is to ensure that all construction works, including subcontracted
activities, are being performed in accordance with the contract requirements, statutory requirement and in a
controlled and safe environment. Ongoing monitoring and audit of Traffic Management procedures and the
worksite implementation of traffic control shall be conducted.

Audits of the Traffic Control measures under differing operating conditions are to be carried out including during
overcast and rainy weather, at night or at any other restrictive times where conditions may change in accordance
with the requirements of AS1742.3.

Results of audits, inspections and improvements are to be reported in the reporting cycle of the contract to enable
assessment of the adequacy of the implementation of the Traffic Control within contract performance and system
review meetings.
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Inspection and Auditing of Traffic Control Plan (TCP)

Regular Site Inspections by designated supervisory and field staff of worksite protection are to be arranged on a
daily frequency depending on the complexity of traffic control on the site.

Site Inspections will be carried out and the following Traffic Management Forms completed:

Traffic Control Daily Checklist
Traffic Control Weekly Checklist

A daily record of the inspections should be kept. This should include:
o0 When traffic controls were erected

0 When changes to controls occurred and why the changes were undertaken

0 Any significant incidents or observations associated with the traffic controls and their impacts on road
users or adjacent properties

o Where significant changes to the work or traffic environment or adverse impacts are observed, the
controls should be reviewed as a matter of urgency.

The monitoring program should generally incorporate inspections:

0 Before the start of work activities on site
0 During the hours of work
0 Closing down at the end of the shift period

The inspection program shall be adjusted to suit changing circumstances and/or risk environment such as during
times of increased traffic flows or speeds, contra-flow arrangements or when changed controls are introduced.

The Audits of the implemented Traffic Management features will be undertaken following setup in accordance with
the TCP and prior to the TCP being put into service.
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Appendix B.  Drivers Code of Conduct

All vehicles / drivers accessing the site must:

i) Be registered and hold a valid driver’s licence for the class of vehicle being operated;

ii) Operate the vehicle in a safe and appropriate manner whilst travelling to / from the site or when
operating within the site. This includes obeying all New South Wales state road rules.

i) ALL heavy vehicles must adhere to the designated heavy vehicle routes as far as practical;

iv) NO trucks shall turn right from the Bruxner Highway onto the New England Highway.

V) ALL trucks heading south shall turn left out of the site then proceed via Bonshaw-Inverell Road to
Inverell then travel along the Gwydir Highway to Glen Inness to connect with the New England
Highway.

vi) Comply with the directions of authorised personnel when operating within the site and obey any
relevant signage installed along the internal roads.

vii) Not use a mobile phone while operating any vehicle.

viii) Must always wear a seatbelt when operating any vehicle.

Drivers shall observe the posted speed limit along the designated transport route and adjust their vehicle speed
as required to suit the road environment and prevailing weather conditions. Vehicle speeds must be appropriate
to ensure the safe movements of the vehicle with consideration to the vehicle configuration.

Maximum speeds limits within the project site shall be as follows:

i) 40 km/hr along formed roads.
ii) 20 km/hr during foggy / dusty conditions. Headlights must be on.
i) 10 km/hr when passing pedestrians or any plant equipment.

Drivers shall not be permitted to operate a vehicle or plant equipment when impaired by fatigue. If you suspect that
you or someone else is experiencing fatigue, please inform your supervisor.

Operators of heavy vehicles shall be aware of the requirements relating to fatigue as outlined in the Heavy Vehicle
National Law. Drivers shall also be aware of their adopted fatigue management scheme (shown below) and ensure
that they are operating within its requirements.

i) Standard Hours of Operation
i) Basic Fatigue Management (BFM)
ii) Advanced Fatigue Management (AFM)
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Basic Fatigue Management (single driver)

Time Work Rest
In any period of... A driver must not work for more And must have the rest of that period off
than a maximum of... work with at least a minimum rest break

of...

6 %s hours 6 hours work time 15 continuous minutes rest time

9 hours 8 1/2 hours work time 30 minutesrest time in blocks of 15
continuous minutes

12 hours 11 hours work time 60 minutesrest time in blocks of 15
continuous minutes

24 hours 14 hours work time 7 continuous hours stationary rest time*

7 days 36 hours long/night work time** No limit has been set

14 days 144 hours work time 24 continuous hours stationary rest time

taken after no more than 84 hours work
time and 24 continuous hours stationary
rest time and 2 x night rest breaks* and 2 x
night rest breaks taken on consecutive
days.

Advanced Fatigue management;

The seven principles are grouped into three categories:

Work-related rest breaks (such as short rest breaks):

1. Reduce the time spent continuously working in the work opportunity

2. The more frequent breaks from driving, the better

Recovery breaks (such as major rest breaks):

1. Ensure an adequate sleep opportunity in order to obtain sufficient sleep
2. Maximise adequate night sleep

3. Minimise shifts ending between 00:00-06:00

4. Minimise extended shifts

Reset breaks (such as long periods of rest or extended leave):

1. Prevent accumulation of fatigue with reset breaks of at least 30hrs (and include two night periods, 00:00 — 06:00)

between work sequences

ALL details relating to fatigue management for delivery vehicles are covered by the National Heavy Vehicle
Regulator
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Construction

Construction is to be in completed in accordance with the /nferim Construction Noise Guideline (DECC 2009) which
defined standard construction work hours as:

e Monday to Friday: 7am to 6pm
e Saturday: 8amto 1pm
e Sunday and Public holidays: No work

The following construction, upgrading and decommissioning activities may be undertaken outside these hours
without the approval of the secretary:

e The delivery of materials as requested by the NSW Police Force or other authorities for safety reasons;
or
e Emergency work to avoid loss of life, property and / or material harm to the environment.

Vehicle movements shall be undertaken during standard construction hours (or just before to allow workers to get
to site). Oversize vehicles up to 26 metres long may require access to the site after hours however this would be
subject to the requirements of Roads and Maritime, Dubbo Regional Council or NSW Police.

Normal Qperations
Daily operations and maintenance by site staff would be undertaken during standard working hours:

e Monday to Friday: 7am to 6pm
e Saturday: 8am to 1pm
e Sunday and Public holidays: No work

During normal operations, all vehicle movements shall be undertaken during the standard operating hours (or just
before to allow workers to get to site). There may be a requirement for vehicles to access the site after hours during
an emergency however these would be infrequent.

Vehicles which arrive at the site prior to commencement of working hours shall have the engine turned off to
minimise noise impacts on surrounding residences.

All vehicles must travel to and from the project site via the route as shown below (Figure 1).
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Figure 1 - Transport route to/from the sife for ALL 19 m semi-trailers or greater
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Figure 2- Transport route to/from the site for ALL 19 m semi-trailers or greater (detail for northbound via New England Highway
to use Sunnyside Platform Roaq)

Heavy vehicles departing the site shall have a minimum 5 minute separation to reduce the impacts upon the local
road network.

Always maintain a minimum separation of at least 50 metres between vehicles when travelling within the site.
Drivers must contact the site supervisor upon arrival and await further instructions or direction before proceeding.
Drivers must also report to the site supervisor prior to departure.

All vehicles must enter and exit the site in a forward direction. Vehicles are to have clean tyres upon exiting the
site to prevent dirt being tracked onto the public road network.

ALL 19 metres semi-trailer or greater must turn left out of the site and proceed via Bonshaw-Inverell Road to
Inverell then via the Gwydir Highway to Glen Innes and the New England Highway when heading south.
Overtaking shall not be permitted within the site unless the intention to overtake has been communicated to the

driver of the leading vehicle and consent to overtake granted.
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Heavy Vehicles

In the case of a breakdown, the vehicle must be towed to the nearest breakdown point as soon as possible. All
breakdowns must be reported to Transport for NSW Transport Management Centre on 131 700 and the vehicle
protected in accordance with the Heavy Vehicle Drivers Handbook. The relevant shift manager on site shall also
be notified.

If a breakdown occurs on-site please remain inside your vehicle, notify the shift manager of your location and await
further instruction.

If you are involved in an accident, please notify the shift manager immediately and contact emergency services if
required.

Light Vehicles

In the case of a breakdown, ensure that the vehicle is secure, notify the shift manager of your location and await
further instruction.

If you are involved in an accident, please notify the shift manager immediately and contact emergency services if
required.

Any driver who fails to comply with the above requirements will have their details recorded and may be subject to
disciplinary action.

i) RMS Transport Management Centre 131 700

i) Queensland Traffic 131 940

i) Inverell Shire Council (02) 6728 8288
iv) NSW Police Service (02) 6722 0599
V) Site Office

vi) Shift Manager on Duty
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|, the undersigned, hereby agree to abide by this Driver Code of Conduct for the transport of equipment or
personnel to / from the Bonshaw Solar Farm, located off Bruxner Highway in the general locality of Bonshaw, NSW.
| have read and understand the requirements outlined in the attached document and will, to the best of my ability,
comply and assist with their implementation, requirements or ongoing administration.

The subject document fo which this declaration relates is included as part of this overall document and signing of
this declaration confirms that the signee has read and understood their requirements as outlined throughout

Driver Details

Full Name

Organisation

Signature

Date

Representative of:

Full Name

Signature

Date
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Appendix C.

Accident Data
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NSW ;’Dr?nsport

Summary Crash Report oW NSW
T
# Crash Type Contributing Factors Crash Movement CRASHES 42 CASUALTIES 36
Car Crash 24 57.1%| |speeding 272 52 4%/ |Intersection, adjacent approaches 1 2.4%)||Fatal 0 00%|Killed 0 00%
Light Truck Crash 9 21.4% | |Fatigue 5 14.3%| |Head-on (not overtaking) 2 4.8%|(Serious in]. 14 33.3% | [Seriously inj. 14 389%
Rigid Truck Crash 2 4 8% Opposing vehicles; turning 0 0.0%||Moderate inj. 10 23.8% | |Moderately inj. 12 333%
Articulated Truck Crash 4 9.5% U-turn 1 2.4% |[Minor/Other inj. 7 16.7% | Minor/Other inj. 10 278%
'Heavy Truck Crash B) (14.3%) Weather Rear-end 3 T7.1%||Uncategorised inj. 0 0.0% | [Uncategorised inj. 0 0.0%
Bus Crash 0 0.0% | [Fine 36 857%)| |Lane change 0  0.0% ||Non-casualty 11 26.2% | |» Unrestrained 1 28%
"Heavy Vehicle Crash 8) (14.3%)| |Rain 4 9.5%| |Parallel lanes; turning 0 0.0% * Belt fitted but not worm, Mo restraint
Self Reported Crash 8 19.05%)| fitted t ition OR Mo helmet
Emergency Vehicle Crash 0 0.0% | | Overcast 2 4.8%)| | Vehicle leaving driveway 1 24% P o position o helmet wom
Fog or mist 0 0.0% ing; irecti Crashes Casualties
Motorcycle Crash T 16.7% a O}fenaklng_ sa!ne direction 1 24% Time Group % of Day
Pedal Cycle Crash 1 2.4% | |Other 0 0.0%| |Hit parked vehicle 0 00% 00:01 - 02:50 1 24t 128% 8 2018 ]
Pedestrian Crash 1 24% Road Surface Condition Hit railway train 0 00% 03-00 - 04:59 1 24% 53% 9 2017 6
* Rigid or Artic. Truck ™ Heavy Truck or Heavy Bus Hit pedestrian 1 2.4%, ° : - . 10 2016 (i}
# These categories are NOT mutualy exclusive | Wet 8 19.0%| | bo manent obstruction on road 0 00|00 099 1 24% 4.2% 8 2015 10
Location Type Dry M B10%) | st animal 1 24% gs:gg 'gg:gg ? g'g: ji: 72014 5
“Intersection 13 31.0%| |Snow orice 0 0.0%|off road, on straight 2 48%|| o aase 1 2a% 40%
R N =R v R g
*Up metres from an intersection . . .
Dawn 2 48%| | off road, on curve 6 14.3% 10:00 - 10:59 3 TA% 42%
Collision Type Daylight 32 76.2%| | off road on curve, hit object 11 26.2% :;gg ) 1;23 g ;‘:: jix
Single Vehicle 31  73.8%| [Dusk 4 9.5%| |OQut of control on curve 2 4.8% 13'00 B 13'59 5 4-8% 4'2%
Multi Vehicle 11 26.2%)| | Darkness 4 9.5%]| |Other crash type 4 95%]|| 00 1ais0 > ags g0 | cHean Periods % Week
_— P : : A 2 48% 17.9%
Road Classification Speed Limit 15:00 - 15:50 4 95% 42% | o S asw Tam
40 km/h or less 4 9.5% 80 km/h zone 4 9.5% 16:00 - 16:59 6 14.3% 4.2% : :
Freeway/Motorway 0 0.0% i e - . C 11 26.2% 17.9%
State Highway 3 71% 50 km/h zone 1 24% 90 km/h zone 0 0.0% 17:00 - 17:59 2 48% 4.2% ; :
: 60 km/h 11 262% 100 kmih 22 524% . . D 1 24%  3.5%
Other Classified Road TOETR) g, k:.fh 3:3 0 0.0% 110 k::m izzs 0 0.0% e Lo e 5 11.9%  36%
Unclassified Road 2 48% ' ' 19:00 - 19:58 4 95% 4.2% | 7 187%  10.7%
- 20:00 - 21:59 3 T1% 83%
~ O7:30-09:30 or 14:30-17:00 on school days  ~ 40km/h or less 1 11.1% -~ School Travel Time Involvement 9 M4% G 7 167% T 1%
22:00 - 24:00 0 00% 83%
Day of the Week H 5 11.9% 7.1%
Monday 6 14.3% Wednesday 4 9.5% Friday 9 21.4% Sunday 9 21.4% WEEKEND 13 31.0% || Street Lighting OTf/Nil % of Dark ' 1 24% 125%
Tuesday 6 14.3% Thursday 4 95% Saturday 4  95% WEEKDAY 29 69.0% 3 of 4 inDark  75.0%|[ 1 24% 107%
#Holiday Periods
New Year 0 00% Easter 0 0.0% Queen's BD 0 0.0% Christmas 1 2.4% Easter SH 0 0.0% Sept./Oct. SH 2 48%
Aust. Day 0 00% Anzac Day 0 0.0% Labour Day 2  48% January SH 1 2.4% June/July SH 3  T7.1% December SH 1 24%

Crashid dataset SECA Crashes Bruxner Way New Enland to Gwydir Highway 1.7.14 to 30.6.19

Note: Crash self reporting, including self reported injuries began Oct 2014. Trends from 2014 are expected 1o vary from previous yrs. More unknowns are expecrted in self reported dara.
Reporting yrs 1996-2004 & 2019 Q3 onwards contain uncategorised inj crashes.
Percentages are percentages of all crashes. Unknown values for each category are not shown on this report.
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Appendix D.  Traffic Control Plan for Works at Site Access on
Bruxner Highway

Access controls for on-site construction (upon completion of construction of site access). Distance D = 100 metres

Access to
solar farm
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Appendix E.  Construction Traffic Management Plan (CTMP)
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The impact of the proposed Bonshaw Solar Farm has been assessed and submitted for review by the authorities.
From this review Transport for NSW have requested a Construction Traffic Management Plan (CTMP) be prepared
for the project. This CTMP has been prepared based upon the information available at the time of this submission,
however, may be altered by the construction company for the future construction. Any changes to this CTMP in
the future will be submitted to the road authorities for review and approval.

Due to the nature of works involved, the CTMP includes details of the required Traffic Control Plans (TCPs) to
ensure that the safety for road users is preserved throughout the construction works.

The following CTMP has been prepared allowing for the construction of the Bonshaw Solar Farm project. Details
of traffic management associated with decommissioning of the site has not been considered and shall be
addressed prior to the decommissioning of the site to reflect the road and traffic conditions at this future time.

Bonshaw Solar Farm is located off the Bruxner Highway in the general locality of Bonshaw and approximately 65
kms west of Tenterfield, as shown in Figure 1-1.

Q.

Subject site

Figure 1-1 - Site Location and Road Network



\ Sunnyside

Platform Road

Figure 1-2 - Location of Sunnyside Platform Road

1.1 Existing Road Network and Local Characteristics

The Bruxner Highway is a state classified road, which runs to the north of the subject site with an east-west
orientation providing connection between the New England Highway to the east and Boggabilla to the west where
it connects with the Newell Highway. The south, east and west boundaries of the subject lands are defined by
neighbouring agricultural lots with some sections of unnamed, unsealed rural roads. The Bruxner Highway is
sealed (refer Photo 1 below) and provides a width of approximately 6 metres passing the site allowing for 2-way
traffic movements as required. It operates under the posted speed limit of 100 km/h.

The Bruxner Highway connects with the New England Highway to the east of the site at a four way give way
controlled intersection with the New England being the priority road and Old Ballandean Road being the opposite
minor road.



Photo 1 - View along Bruxner Highway in the vicinity of the project site

The New England Highway is a state classified road that is a key freight route in NSW and forms part of the road
network designated by the Roads and Maritime to carry oversize, over mass vehicles. It typically provides a single
lane of travel in both directions and operates under the posted speed limit of 110 km/h outside of the urban areas
where the alignment permits. As part of the state road network, the New England Highway carries a mixture of
local, regional and inter-state traffic with a significant number of trucks including B-double combinations. The
Cunningham Highway operates in a similar manner providing key transport routes between Ipswich and the New
England Highway at Warwick.

To the south of the site is the Gwydir Highway, a state classified road that is a key freight route in NSW and forms
part of the road network designated by Transport for NSW to carry oversize, over mass vehicles. It typically
provides a single lane of travel in both directions and operates under the posted speed limit of 100 km/h outside
of the urban areas where the alignment permits. As part of the state road network, the Gwydir Highway carries a
mixture of local, regional and inter-state traffic with a significant number of trucks including B-double combinations.

Bonshaw Road is a local road managed by Inverell Shire Council, located to the west of the site. It is a sealed
two-way road with an overall width in the order of 7 metres. It intersects with the Bruxner Highway via a simple
give way controlled intersection with the Bruxner Highway being the priority road. This road continues south and
connects with Ashford Road in Ashford to provide a road link through to Inverell. This route provides a consistent
road standard and forms part of the approved B-double road network in NSW. Both of these roads provide a single
lane of travel in both directions and operate under the posted speed limit of 100 km/h.

Sunnyside Platform Road is a local road providing an approved B-double connection between the New England
Highway and Bruxner Highway. It provides a pavement width in the order of 7 metres wide permitting 2-way traffic
movements.

As part of the project, it is proposed that all heavy vehicles will travel via the roads identified above. Local supplies
could be sourced from Goondiwindi or Tenterfield as well as accommodation for workers associated with the
project.



Traffic Volumes and Road Operation

Traffic volumes in the immediate vicinity of the subject site are very low, reflective of the rural environment. The
Bruxner Highway carries relatively low traffic flows, reflective of its rural setting with a mixture of local traffic as well
as regional traffic demands. Observations on site during a typical morning period (Tuesday 11t September 2018)
shows that the current road network in the vicinity of the subject site operates very well with no delays. The route
proposed to be used for the project carries low traffic flows and operates with no delays except for those associated
with drivers slowing down to observe traffic flows on the approaches to the various intersections and negotiate the
intersections.

Transport for NSW webpage provides traffic data on the Bruxner Highway at Mingoola (station Id 91170),
approximately 15 kms east of the subject site. The traffic data from 2011 shows that the daily traffic flow was 213
vehicles per day with around 23% heavy vehicles, reflective of rural demands in this location. It is considered that
there has been limited growth in traffic since this time and as such the current daily traffic flows are considered to
be similar.

The same web page shows that in 2011 the daily traffic flow on the New England Highway to the immediate north
of Tenterfield (station |d 91577) was 2421. It is considered that there has been limited growth in this area since
2011 and as such the daily traffic flows would be similar. In 2012 the traffic flows on Bonshaw Road were 232
vehicles per day northbound. Assuming southbound flows to be the same would give daily flows in the order of
500 vehicles per day. It is considered that these flows would not have altered much since 2012.

For the Gwydir Highway, the same web page shows that the daily flows to the east of Inverell were 1,317 in 2019
whilst to the west of Glen Innes the flows on the Gwydir Highway in 2019 were 1,442 vpd.



The construction and commissioning phase is expected to last approximately 12 months with expected
commencement by late 2020. The main construction activities would include:

. Site establishment and preparation for construction:
0 Installation of security measures including fencing.
0 Establishment of site compound and material layout areas. This shall include the provision of
suitable on site parking for vehicles and workers.
0 Ground preparation.
. Installation of environmental controls:
0 A detailed Construction Environmental Management Plan (CEMP) would outline the
environmental controls required.
. Minor vegetation clearing (grasses, shrubs and isolated trees):
o0 Targeted clearance of low laying vegetation around trenching areas to steel post installation to
minimise disturbance to existing ground cover.
0 Establishment of tree and vegetation protection measures as required.
o0 Clearance of larger vegetation such as bushes and isolated trees.
o0 Establishment of additional sedimentation and erosion controls as required.
. Preliminary civil works including:
o0 Drainage works
0 Setting up foundations for the substation
o0 Earthing works (see below)

. Installation of steel post and rail foundation system for the solar panels.

. Installation of PV panels and DC wiring beneath the panels.

. Installation of underground cabling (trenching) and installation of inverter stations.
. Testing of electrical infrastructure

. Removal of temporary construction facilities and rehabilitation of disturbed areas.

The project does not require any concrete footings to be provided for the solar panels construction.

A site office and compound will be established on site for the duration of the works with temporary access tracks
provided to allow for access across the site as required. Internal roads shall be constructed as all-weather roads.

All staff vehicles will be able to park within the site adjacent to the site office and across the site as required. The
construction site is relatively large and the vehicles will be parked across the site located near the active work site,
with no external parking demands created by the project. As part of the project construction it is proposed to
maximise the local workers content (from Tenterfield and Glen Innes as well as potentially Goondiwindi) and car-
pooling will be supported as part of these trips. With 3 or 4 people arriving in a single vehicle it can be seen that
the parking demands can be contained within the site.

Timing

Construction of the solar farm will commence in 2020 (subject to approval) requiring approximately 12 months to
complete.



Working Hours

Construction hours are in accordance with the /nterim Construction Noise Guidelines (DECC 2009) (ICNG) with
standard construction hours being

e 7:00am and 6:00pm Monday to Friday
e 8.00 AMto 1.00 PM on a Saturday
e No construction work is to be carried out on a Sunday or NSW public holiday.

No construction work, upgrading or decommissioning activities will be undertaken outside of these hours with the
exception of;

e The delivery of material as requested by the NSW Police Force to other authorities for safety reasons; or
e Emergency work to avoid the loss of life, property and / or material harm to the environment.

Construction staff numbers

Peak demand levels for the construction work will vary with a peak of 190 people for a 6 month duration and a
lower level outside of this peak period. The staff will be sourced locally where appropriate with any specialist and
project management staff from outside of the local area to be housed in Tenterfield and Glen Innes as well as
potentially Goondiwindi.

Details of staff accommodation and employment shall be addressed within an Accommodation and Employment
Strategy to be provided to Inverell Shire Council.

Construction Traffic

2.4.1 Light Vehicles

A shuttle bus service shall be provided to transport staff housed in Tenterfield and Glen Innes as well as potentially
Goondiwindi to the site and to discourage private vehicle use. Shuttle buses will typically be 12 or 22 seater mini
buses which will arrive at the start of the and leave at the end of the day. The route for these shuttle buses shall
allow for collection at local hotels / motels to be determined once workers have been housed.

Specialist trades which require the use of their own vehicle for the transportation of tools and other equipment shall
be encouraged to car pool where appropriate.

Local staff who reside outside of Tenterfield and Glen Innes as well as potentially Goondiwindi shall be permitted
to drive to the site, however shall be encouraged and supported to car pool where appropriate to minimise demands
for light vehicle travel to the site.

With a peak of 190 staff, a vehicle occupancy rate of 3 people per vehicle has been assumed based upon
carpooling and the use of a mini bus e.g. Toyota Coaster. This would give 65 vehicle movements inbound and
outbound for staff movements.

All construction light vehicles will be able to park on site as required.

2.4.2 Heavy Vehicles

The demands for heavy vehicles accessing the site will vary throughout the construction phase. At the beginning
of the project there will be a requirement for some earthwork moving equipment to construct the access and some
minor earthworks across the site as required. This may require a scraper or bull dozer which will be transported to
site on a low loader. This machinery will remain on site for the duration of the earthworks portion of the project
construction work.

While extensive earthworks are not proposed, some land forming (including localised cut and fill areas) may be
undertaken to achieve more consistent gradients beneath the PV modules. Additionally, earthworks are required
for trenching works.



In total, approximately:

e Approximately 15,000 m3 of gravel would be required to cap roads within the site

e Approximately 13,000 m? of sand (subject to detailed design) would be required for the bedding of cables
that are to be buried throughout the site

Should any excavated material not be suitable for reuse or additional fill material is required, the maximum amount
of fill is estimated to be 12,000 m?.

Once the earthworks have been completed, the balance of the construction work will commence requiring
machinery including:

e Pile driver

e Piling rig

e Allterrain fork-lift

e Allterrain utility vehicles
e Backhoe

e Flatbed trucks

e Mobile crane

Other equipment if required may include an elevated work platform, scraper, roller and winches. All of the plant
will be located on site and will therefore be only required to access the site once for the construction works.

The solar panels are expected to be all delivered from the Port of Newcastle or Port of Brisbane. Other specialist
equipment is generally sourced from Newcastle or Greater Brisbane as required whilst consumables be local from
the Tenterfield and Glen Innes as well as potentially Goondiwindi.

Typical vehicle movements during the peak construction period (over 6 months) are in the order of 65 light and 20
heavy vehicles two-way (65/20 inbound, 65/20 outbound) per day. For the light vehicles, the vast majority of these
will be inbound movements in the morning bringing workers to the site with these vehicles then remaining on site
for the full working day before leaving at the end of the working day. It is expected that there will be limited light
vehicle movement outside of these periods, other than support staff e.g. office staff or the occasional visitor to the
site.

For the heavy vehicles, these will typically be spread across the working day. For the solar panel deliveries, these
trucks are arriving from either the Port of Brisbane or the Port of Newcastle and the journey length will be over 5
or 7 hours respectively, seeing a spread of these vehicles not all arriving at the same time. Allowing for each truck
to be emptied on site one at a time, the outbound movements will also be spread out and not all leave at the same
time avoiding platooning of heavy vehicles on the road network. All other heavy vehicles will also be spread out
across the normal working day with no concentration of heavy movements expected.

Outside of the peak period of construction, the staff levels will be lower and the daily light vehicle numbers will be
less than 65 inbound and outbound per day. The heavy vehicle numbers will also be lower outside of the peak
construction activity and less than 20 vehicles inbound and outbound per day

The construction company on site shall keep records of the number of heavy and over-dimensional entering and
leaving each day.

Once constructed the site will operate for approximately 25 years at which point the site will either be
decommissioned, or panels replaced to extend the length of operations. The site is expected to provide
employment for no more than 10 staff with traffic demands associated with the ongoing operations to be
significantly lower than those during construction.



Traffic Management Objectives

The objectives of the traffic management plan are to:
e Minimise disruptions and ensure the safety of traffic on the external road network.
e Provide suitable access to the site for construction workers, heavy and over-dimensional vehicles.
e Ensure the safety and protection of workers working within the public domain.

Vehicle Movement Plan

The proposed traffic management measures allow for all access off the Bruxner Highway only, via the existing
access to the adjacent electric substation. This access shall be used by the construction traffic movements as well
as the future on-site operational demands.

Figure 4-1 - Detailed site layout showing access point via existing access fo electric sub-station

All heavy and over-dimensional vehicles associated with the development shall travel to and from the site via the
Bruxner Highway. Due to safety concerns at the intersection of the Bruxner Highway and the New England Highway
trucks heading south from the site shall travel via Ashford and Inverell. The proposed heavy vehicle routes are
shown in Figure 4-2 below.



Figure 4-2 — Heavy and Over-Dimensional Vehicle Route

10



\ Sunnyside

Platform Road

Figure 4-3 - Detail for connection between New England Highway and Bruxner Highway using Sunnyside Platform Road

The application is required to obtain relevant permits under Heavy Vehicle National Law (NSW) for the use of over-
dimensional vehicles on the road network.

Traffic Diversions

There are no diversions or road closures associated with the construction or ongoing operation of the Bonshaw
Solar Farm.

4.3.1 Proposed Speed Zone
No reduced speed zones shall be implemented during construction of the solar farm.

Traffic Impacts

The potential impacts of construction and operational traffic on the surrounding road network have been assessed
and documented and included the cumulative impacts of other State Significant Projects within the general locality.

As there are no road closures or diversions required during the various stages of the project, there shall be only
minor delays associated with the proposed on-site construction works on the Bruxner Highway.
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There will be no public vehicle access within the work site during the construction works, with a fence provided at
the commencement of the project along the entire site boundary. This fence will remain once the project is
constructed for security purposes with a locked gate to be provided at the site access off the Bruxner Highway.

All vehicles are to be loaded and unloaded within the site only and will enter and exit in a forward direction.

Deliveries are to be scheduled to avoid platooning of heavy vehicles travelling together when accessing or
departing the site. Two trucks travelling together should leave a suitable gap to enable other drivers to overtake as
required.

4.4.1 Construction Parking Demands

Parking of vehicles will be accommodated as required within the site. Management policies shall be implemented
to discourage construction workers living in Tenterfield and Glen Innes as well as potentially Goondiwindi driving
to the site (unless required for the transportation of specialist tools and equipment).

No vehicles shall be permitted to park on the Bruxner Highway or other local roads.

4.4.2 Public Transport and School Buses

There is school bus that runs along the Bruxner Highway, with one bus in the morning and one bus in the afternoon.
The majority of the nominated heavy vehicle routes does not form part of the school bus route with the only
interactions being along the Bruxner Highway and the New England Highway to Tenterfield.

Whilst there may be some deliveries occurring in the moming during the school bus operation, very limited
deliveries are expected in the afternoon period. All staff will be on site prior to the morning bus run and will depart
site after the afternoon bus run. As such it is considered that there is very limited interaction with the school bus.

On the regional and state road network all school zones will be delineated in accordance with Transport for NSW
Guidelines with reduced speed limits in accordance with normal NSW road rules. All drivers associated with the
project construction work will adhere to the road rules as applicable and will be advised of the school bus operation
on the Bruxner Highway.

There will be no impact upon public transport services with no diversions required. There are no bus stops impacted
upon by the proposal.

4.4.3 Pedestrians and Cyclists
Given the rural location, demands for pedestrians and cyclists are very low. No pedestrian or cyclist diversions are
required for the project work.

4.4.4  Emergency Services
There will be minimal impact for emergency vehicles with no diversions required.

4.4.5 Local Residents

There are no residential dwellings in the immediate locality of the site access that will be impacted upon by the
project and construction work. There are a number of residences along the heavy and light vehicle access routes
and these residents will be notified in writing of the construction works as necessary including any works which
may impact on the local road network.

4.4.6 Other Developments
There will be minimal impact upon any other development within the locality of the site.

4.4.7 Adjoining Council Areas
There will be minimal impact upon adjoining Council areas. Traffic routes in and out of the locality will be along the
arterial road network which will experience minimal impacts due to the works.
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Noise has been considered in the approved working times.

Construction vehicle movement on internal roads could lead to dust generation. A water truck will be used for dust
suppression to minimise the production of dust, with the amount of water spreading adjusted accordingly to reflect
the conditions. Additionally, any significant deposits of dirt and other construction materials will be promptly
removed from public roadways.

Vehicles departing the site are to be in a clean condition to ensure dirt is not tracked into the public road network.
A suitable wash bay shall be provided adjacent to the access point for the cleaning of vehicles wheels as required.
The access to the sub-station provides a length of seal to prevent the tracking of dirt onto the Bruxner Highway.

The rural location of the site presents a number of environmental hazards such as fog or wildlife along the haulage
route. Drivers accessing the site are to drive to suit the road conditions including slowing down in fog or adverse
weather conditions. Incidents involving wildlife are to be reported to the site and relevant authorities as appropriate.

In the case of an incident on site, emergency services will be notified and given priority access to the site as
required.

Any complaints received from the community in relation to the construction and operational traffic for Bonshaw
Solar Farm shall be directed to the nominated Health Safety Environment and Community Manager for the project.
Details shall be confirmed.

The Construction Traffic Management Plan and relevant Traffic Control Guidance Plans (TCGPs) will be monitored
regularly to ensure their effectiveness and applicability and updated accordingly.

Refer to Legislative and Jurisdiction compliance requirements, company policies and procedures as appropriate.
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General

This TCGP has been prepared to meet the requirements of the RMS Traffic Control at Work Sites Manual 2018.
The plans cover the access requirements to the site on the Bruxner Highway.

At all times the Roads and Maritime Service’s Traffic Control at Work Sites guidelines must be adhered to. Please
refer to the RMS guidelines for traffic control matters not listed in this report.

Existing Traffic Conditions

e 100 km/hr posted speed limit on the Bruxner Highway.

e Daily traffic volumes on the Bruxner Highway are less than 300 vehicles per day.
Cyclists and Pedestrians

Given the rural location, demands for pedestrians and cyclists are zero.

General Traffic Control Considerations

The factors that have been considered in preparing the TCGP are:
e Duration of the works and minimising potential disruptions to local traffic.
e Provision of safe access for heavy and over-dimensional vehicles off the Bruxner Highway.
e Existing traffic volumes and road conditions.

The location and nature of the work will NOT require safety barrier to be installed along the Bruxner Highway.

Traffic Control — Signage and Line Marking

The TCGP provides Work Site definition. Temporary signage required as part of the works are included due to the
nature of the passing traffic, access for construction traffic to the site and the location and nature of the works.

All signs shall be placed on the verge adjacent to the road and made secure against wind and shall be covered
when not in use and removed outside of working hours. The signs shall be uncovered before any trucks access
the site.

A copy of this TCP must always be on site during the construction work.

Compliance

The traffic impact assessment prepared by Seca Solution demonstrates that the construction and operation will
not have an unacceptable impact on the surrounding roads and intersections.

b) MANAGEMENT PLAN DETAILS:

i)  Statutory Requirements: Prepare in accordance with Transport for NSW and Council, identify measures
that are to be implemented to ensure road safety, detail heavy vehicle routes, identify driver code of
conduct, minimise road impacts and environmental risks, notification of any upcoming major works to the
local community.

i) Limits & Performance Measures: No traffic control is required to manage traffic throughout construction
works. Refer to the above report for further details and below for indicators.
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i)y Specific Performance Indicators — None required except installation of TCGP
c) DESCRIPTION OF MEASURES USED TO COMPLY WITH STATUTORY REQUIREMENTS:

- Licenced traffic consultant and traffic controllers engaged to complete the works
- Traffic control signage and plan to be maintained throughout the works
- Maintain through access on affected roads

d) PROGRAM FOR MONITORING & REPORTING To be managed by the Construction Contractor
€) CONTINGENCY PLAN:

If the traffic control plan does not maintain the safety of road users and construction workers, the TCP is to be
modified by a suitably qualified and accredited person and changes recorded within the register.

f) PROGRAM TO IMPROVE PERFORMANCE
The traffic management plan will be regularly reviewed to ensure its suitability for the works being completed.
g) PROTOCOL FOR MANAGING & REPORTING INCIDENTS & COMPLAINTS

i) Allincidents and/ or non-compliances that may arise will be documented and the HSEC manager notified
immediately on the same business day. This will be documented within the site diary and / or raised at
weekly disruption meetings.

i)  Complaints shall be directed to the nominated HSEC manager and appropriate actions taken to address
any concerns raised.

h) PROTOCOL FOR PERIODIC REVIEW
Periodic review of the plan is captured above.
Daily Checklist

In accordance with the Roads and Maritime Services of New South Wales ‘Traffic Control at Worksites’ guidelines,
the site foreman / manager should complete a daily traffic control checklist and this checklist should be filed for
future reference.

Details on this checklist can be found at https://www.rms.nsw.gov.au/business-industry/partners-
suppliers/documents/technical-manuals/traffic-control-at-worksites-manual.pdf
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Contractors Contact Details

Project Manager: TBC

Telephone: TBC

Mobile: TBC

E-mail: TBC
TCP Approval

This TCGP will be submitted to the road authority for review and approval.

Details for lodging this TCGP and the Construction Traffic Management Plan are:

Inverell Shire Council:

Inverell Shire Council Administration Offices, P O Box 138, Inverell NSW 2360

Transport for NSW (formerly RMS):

Transport for NSW, RMS, P O Box 576, Grafton NSW 2460

This Traffic Control Plan has been prepared and reviewed by suitable qualified professionals in accordance with
the RMS Traffic Control at Work Sites Manual 2018 edition.

Sean Morgan (PWZTMP 0051749238)
Director
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Site Plan
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TCP at site access on the Bruxner Highway
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Driver Code of Conduct

This Drivers Code of Conduct has been established to minimise the impact of our construction on the environment
and the local community whilst providing our customers with a high quality, reliable and safe service.

All persons traveling to and from the Bonshaw Solar Farm must adhere to the rules detailed in this document.

Please ensure all persons attending the construction site read, understand and sign this document and return it to
the nominated site representative.

General All vehicles / drivers accessing the site must:
i) Be registered and hold a valid driver’s licence for the class of
vehicle being operated.
ii) Operate the vehicle in a safe and appropriate manner whilst

travelling to / from the site or when operating within the site. This
includes obeying all New South Wales state road rules.

i) Comply with the directions of authorised personnel when
operating within the site and obey any relevant signage installed
along the internal roads.

iv) Not use a mobile phone while operating any vehicle.
V) Must always wear a seatbelt when operating any vehicle.
Times Construction

Construction is to be in completed in accordance with the /nferim Construction
Noise Guideline (DECC 2009) which defined standard construction work hours
as:

¢ Monday to Friday: 7am to 6pm

e Saturday: 8am to 1pm

e Sunday and NSW Public holidays: No work

The following construction, upgrading and decommissioning activities may be
undertaken outside these hours without the approval of the secretary:
o The delivery of materials as requested by the NSW Police Force or
other authorities for safety reasons; or
e Emergency work to avoid loss of life, property and / or material harm
to the environment.

Vehicle movements shall be undertaken during standard construction hours (or
just before to allow workers to get to site). Oversize vehicles up to 26 metres
long may require access to the site after hours however this would be subject
to the requirements of Transport for NSW, Inverell Shire Council or NSW Police.

Normal Operations
Daily operations and maintenance by site staff would be undertaken during
standard working hours:

e Monday to Friday: 7am to 6pm

e Saturday: 8amto 1pm

e Sunday and NSW Public holidays: No work

During normal operations, all vehicle movements shall be undertaken during
the standard operating hours (or just before to allow workers to get to site).




There may be a requirement for vehicles to access the site after hours during
an emergency however these would be infrequent.

Access

All heavy vehicles must adhere to the designated heavy vehicle routes as
nominated in Figure 1 below.

Drivers must ensure they enter and exit the site in a forward direction and are
not permitted to load or unload on the Bruxner Highway.

Vehicle Departure and
Arrival

Heavy vehicles departing the site shall have a minimum 5 minute separation to
reduce the impacts upon the local road network.

Always maintain a minimum separation of at least 50 metres between vehicles
when travelling within the site.

Drivers must contact the site supervisor upon arrival and await further
instructions or direction before proceeding. Drivers must also report to the site
supervisor prior to departure.

All vehicles must enter and exit the site in a forward direction. Vehicles tyres
are to be washed down and in a clean condition upon exiting the site to prevent
dirt being tracked onto the public road network

lllegal and Unsafe Truck
Parking

No vehicles are permitted to park on the Bruxner Highway except in
designated parking bays.

All parking within the site is to be as directed.

Heavy Vehicle Compression
Braking

Compression braking by heavy vehicles is a source of irritation to the
community. Brakes must be applied so as not to create excessive noise that
could disturb residents along the haulage routes, particularly within the
township of Tenterfield.

Compression braking should only be used if required for safety reasons.

Load Covering and Restraint
(as per NHVL and CoR
Regulations)

All trucks arriving to or departing the site are required to have an effective
cover over their load for the duration of the trip.

Drivers must ensure that following loading or unloading that all gates and
tailgates are secured and locked before leaving the site.

Drivers are to ensure that their loads are secured as per the NTC Load
Restraint Guide 2018 and that checks are completed on restraint equipment
such as tailgates, chains, straps, ratchet dogs, tarps etc on a regular basis to
ensure they are functioning correctly.

Drivers must exit their vehicle to inspect the above every time they are loaded,
prior to arrival at the site and following unloading at the site, prior to departure.
The security of your load, your life and the life of others relies upon proper
load restraint practices.

Mass and Dimension (as per
NHVL and CoR Regulations)

Drivers should be aware that:
e Adhering to legal axle and grow weight limits are their responsibility
e Trucks accessing the site must adhere to any weight and dimension
limit/restrictions that apply along the approach routes. These include
those load limits applicable to roads and bridges that must be
complied with.




Fatigue and License
Requirements (as per NHVL
and CoR Regulations)

All drivers should be aware that:
e aperson must not drive a heavy vehicle on a road while impaired by
fatigue
e managing driver fatigue is a shared responsibility by all parties in the
chain
e parties must take all reasonable steps to ensure a person does not
drive the heavy vehicle on a road while impaired by fatigue.

Drivers shall not be permitted to operate a vehicle or plant equipment when
impaired by fatigue. If you suspect that you or someone else is experiencing
fatigue, please inform your supervisor.

Operators of heavy vehicles shall be aware of the requirements relating to
fatigue as outlined in the Heavy Vehicle National Law. Drivers shall also be
aware of their adopted fatigue management scheme (shown below) and ensure
that they are operating within its requirements.

i) Standard Hours of Operation

i) Basic Fatigue Management (BFM)

ii) Advanced Fatigue Management (AFM)

All drivers accessing the site must be registered and hold a valid driver’s licence
for the class of vehicle being operated

Vehicle Speeds

Drivers shall observe the posted speed limit along the designated transport
route and adjust their vehicle speed as required to suit the road environment
and prevailing weather conditions. Vehicle speeds must be appropriate to
ensure the safe movements of the vehicle with consideration to the vehicle
configuration.
Maximum speeds limits within the project site shall be as follows:

i) 40 km/hr along formed roads.

ii) 20 km/hr during foggy / dusty conditions. Headlights must be on.

ii) 10 km/hr when passing pedestrians or any plant equipment.

Overtaking

Overtaking shall not be permitted within the site unless the intention to overtake
has been communicated to the driver of the leading vehicle and consent to
overtake granted.

Breakdowns and Incidents

Heavy Vehicles

In the case of a breakdown, the vehicle must be towed to the nearest
breakdown point as soon as possible. All breakdowns must be reported to the
Transport for NSW Transport Management Centre on 131 700 and the vehicle
protected in accordance with the Heavy Vehicle Drivers Handbook. The
relevant shift manager on site shall also be notified.

If a breakdown occurs on-site please remain inside your vehicle, notify the shift
manager of your location and await further instruction.

If you are involved in an accident, please notify the shift manager immediately
and contact emergency services if required.

Light Vehicles

In the case of a breakdown, ensure that the vehicle is secure, notify the site
manager of your location and await further instruction.

If you are involved in an accident, please notify the shift manager immediately
and contact emergency services if required.

Signs

Comply with the directions of authorised personnel when operating within the
site and obey any relevant signage installed along the internal roads.




Personal Protective
Equipment (PPE)

The mandatory Protective Clothing requirement on this site is TO BE
CONFIRMED
e Hard Hat
Steel cap work shoes
Safety Glasses
High-Vis clothing
Ear Protection (as required)
Gloves (as required)

Mobile Phone Usage

A mobile phone is not to be used while operating any vehicle.

The use of a mobile phone while operating machinery or undertaking site
activities is STRICTLY PROHIBITED. Driving, operating or undertaking high
risk activities must be temporarily stopped to take a call.

When a call or text message is received while driving and a hands-free kit is
not available or the hands free kit is not voice activated, the driver MUST pull
to the side of the road when safe to do so prior to taking the call or checking the
message.

Where a conversation is complex, technical or requires notes to be taken is
mandatory to pullover when safe to do so to continue the conversation.

Any person contravening this Policy will be subject to the Company’s
disciplinary ~ procedure ~ which  may include termination  of
Employment/Contractor contract.

Alcohol and Drug Policy

All persons are to be in a “fit for work” state. This means must not be affected
by alcohol or other drugs, (including prescription medication if inhibiting ability
to operate plant and equipment safely) whilst at work.

It is prohibited for any person to possess, use, sell or work under the influence
of Alcohol or other Drugs.

Contacts

Transport for NSW Transport Management Centre 131 700
Site Supervisor
Emergency 000




Figure 1 - Heavy and Over-Dimensional Vehicle Route



Figure 2 - Transport route to/from the site for ALL 19 m semi-trailers or greater (detail for northbound via New England Highway to use Sunnyside Platform Road)



|, the undersigned, hereby agree to abide by this Driver Code of Conduct for the transport of equipment, product
or personnel to / from the construction site to the Bonshaw solar farm located off the Bruxner Highway, Bonshaw,
NSW. | have read and understand the requirements outlined in the attached document and will, to the best of my
ability, comply and assist with their implementation, requirements or ongoing administration.

The subject document fo which this declaration relates is included as part of this overall document and signing of
this declaration confirms that the signee has read and understood their requirements as outlined throughout.

Driver Details

Full Name

Organisation

Signature

Date

Representative of:

Full Name

Signature

Date

Disciplinary action will be taken against drivers who do not adhere to this Code of Conduct.
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Acronyms and Abbreviations

Name Description

AoS Assessment of Significance (under the EPBC Act)
AOBV Areas of Outstanding Biodiversity Value

APZ Asset Protection Zone

Assessment Area

Assessment Area refers to the 1,500m buffer area surrounding the Subject Land and
other areas requiring consideration as part of the biodiversity values assessment in
Stage 1 of the BAM

BAM Biodiversity Assessment Method

BC Act NSW Biodiversity Conservation Act 2016

BCD Biodiversity Conservation Division of the Environment, Energy and Science Group in the
NSW Department of Planning, Industry and Environment

BDAR Biodiversity Development Assessment Report

BIA Biodiversity Impact Assessment

BOSET Biodiversity Offset Scheme Entry Threshold

BSA Biodiversity Stewardship Agreement

Buffer area All land within 1500 m of the Subject Land.

BV Map Biodiversity Values Map

Candidate species

Development Site

Threatened species requiring assessment other than ‘ecosystem credit species’ and
‘species credit species’

The area of land that is subject to either temporary or permanent impact. At the
proposed Bonshaw solar farm, the development site includes the land proposed to install
the solar arrays, perimeter fence, access roads, transmission line and ancillary
construction areas. The development site is approximately 149.24 ha.

Ecosystem credits

Ecosystem Credit
Species

Is a measurement of the value of threatened ecological communities, threatened species
habitat for species that can be reliably predicted to occur with a PCT and PCTs
generally. Ecosystem credits measure the loss in biodiversity values at a development
site.

Are threatened species identified as such in the Threatened Biodiversity Data Collection
and whose selection was based on the likelihood of occurrence of the species or
elements of the species’ habitat can be predicted by vegetation surrogates and
landscape features, or for which targeted survey has a low probability of detection.

EIS Environmental Impact Statement

EP&A Act Environmental Planning and Assessment Act 1979

EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999
ERM Environmental Resources Australia Pty Ltd

FM Act NSW Fisheries Management Act 1994

GAIA GAIA Australia

Ha Hectares

HBT Hollow Bearing Tree

IBRA Bioregion A bioregion identified under the Interim Biogeographic Regionalisation for Australia

(IBRA) system, which divides Australia into bioregions on the basis of their dominant

landscape-scale attributes
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Name

Description

IBRA Sub-region

A sub-region of a bioregion identified under the IBRA (Interim Biogeographic
Regionalisation for Australia) system

KFH Key Fish Habitat

Km Kilometres

LEP Local Environmental Plan

m Metres

NSW New South Wales

OEH former New South Wales’ Office of Environment and Heritage

PCT Plant Community Type

Project Boundary Project Boundary referred to in this report refers to Lot 2 DP 1039185
SAll Serious and Irreversible Impacts

SEARs Secretary’s Environmental Assessment Requirements

SEPP State Environmental Planning Policy (State and Regional Development) 2011

Species Credits

Species credit
species

SSD
Subject Land

Species Credits is the class of biodiversity credits created or required for the impact on
threatened species that cannot be reliably predicted to use an area of land based on
habitat surrogates.

Species Credit Species are threatened species or components of species habitat that are
identified in the Threatened Species Data Collection as requiring assessment for species
credits.

Stage Significant Development

Is the land to which the BAM is applied to assess the biodiversity values. In this
assessment, the Subject Land is the same area as the Development Site. It represents
the development footprint of the solar farm and associated infrastructure. It is restricted
to the western portion of the property and has been the subject of all detailed
assessments.

TEC

Threatened Ecological Community

ToS

Test of Significance (under BC Act 2016)

The Project

The construction, operation and maintenance of a solar PV generation facility and
associated infrastructure with a capacity of up to 500 MW, supplying electricity to the
national electricity grid.

VIS Vegetation Information System
WM Act NSW Water Management Act 2000
WoNS Weeds of National Significance
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EXECUTIVE SUMMARY

Environmental Resources Australia Pty Ltd (ERM) was commissioned by GAIA Australia (GAIA) to
prepare a Biodiversity Development Assessment Report (BDAR) to support an Environmental Impact
Statement (EIS) for a proposed solar farm located within Lot 2 DP1039185, Bonshaw NSW.

The proposed development will involve the construction, operation and maintenance of a solar PV
generation facility and associated infrastructure with a capacity of up to 200 MW and associated

infrastructure, including a Lithium-ion Energy Storage System, supplying electricity to the national
electricity grid. The Development Site includes all supporting infrastructure and site access points.

This BDAR was prepared in accordance with the requirements of the NSW Biodiversity Conservation
Act 2016, including the Biodiversity Assessment Method (BAM) and Biodiversity Offsets Scheme
(BOS). The BDAR also considers relevant matters associated with the Commonwealth Environment
Protection and Biodiversity Conservation Act 1999 and the addresses the Secretary’s Environmental
Assessment Requirements (SEARSs) provided for the Project.

Flora and fauna surveys were undertaken at the Development Site across four survey periods (11-13
September 2018 (spring), 11-14 December 2018 (summer), 25-28 March 2019 (autumn) and 21-22
January 2020 (summer)). Flora and habitat surveys included vegetation mapping along random
meander transects and over 100 vegetation community observation points and 44 BAM plots.
Targeted fauna surveys included amphibian call payback (three surveys), bird surveys (eight
surveys), reptile surveys (eight surveys), arboreal/tree hollow dependent fauna surveys (eight camera
trap over 28 trap nights), microchiropteran bat call recording (eight SongMeters totalling 28 trap
nights) and fauna habitat observations (hollow bearing trees, ant/termite mounds, rocky areas, bird
nests and creek lines).

The Subject Land is comprised of highly disturbed land whose current and historical land uses include
livestock grazing and cropping. Several creeks (first, second and third order), representing tributaries
of the Dumaresq River, occur within the Project Boundary along with eight farm dams. The majority of
the Development Site consists of cleared grazing land (72%), with the remainder comprising disturbed
native woodland vegetation (28%).

A total of 143 flora species in 47 families were recorded within the assessment area. This included a
total of 111 native (78%) and 32 exotic (22%) species. No threatened flora species were recorded on
the Subject Land. Vegetation occurring on the Subject Land is represented by the following four Plant
Community Types (PCTs):

m  PCT 594 — Silver-leaved lronbark - White Cypress Pine shrubby open forest of Brigalow Belt
South Bioregion and Nandewar Bioregion. Two vegetation zones of this PCT are present:
moderate and low condition;

m  PCT 596 — Tumbledown Red Gum - White Cypress Pine - Silver-leaved Ironbark shrubby
woodland mainly in the northern Nandewar Bioregion. Four vegetation zones of this PCT are
present: moderate condition, low condition, very low condition and derived grassland;

m  PCT 544 - Rough-barked Apple - White Cypress Pine - Blakely's Red Gum riparian open
forest/woodland of the Nandewar Bioregion and New England Tableland Bioregion. One
vegetation zone of this PCT is present: low condition; and

m  PCT 516 — Grey Box grassy woodland or open forest of the Nandewar Bioregion and New
England Tableland Bioregion. Three vegetation zones of this PCT are present: low condition,
very low condition and derived grassland.

PCT 544 is considered to represent the following Threatened Ecological Community, which is listed
as Endangered under the NSW Biodiversity Conservation Act 2016:

= White Box Yellow Box Blakely's Red Gum Woodland
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The occurrence of this TEC on the Subject Land is not considered to satisfy the minimum condition
criteria for the Commonwealth listing of this TEC. This determination has been made on the basis of
very small patch sizes occurring on the Subject Land, low diversity of native understorey species and
absence of “important species” as described in the Threatened Species Scientific Committee listing
advice and National Recovery Plan for the TEC.

A total of 75 fauna species were recorded within the Project Boundary, including thirteen threatened
species. Threatened species included eight vulnerable microchiropteran bats (Little Pied Bat, Eastern
Bent-wing Bat, Corben’s Long-eared Bat, Yellow-bellied Sheath-tailed Bat, Eastern Cave Bat, Eastern
False Pipistrelle, Greater Broad-nosed Bat and Hoary Wattled Bat), one endangered microchiropteran
bat (Bristle-faced Free-tailed bat), three vulnerable birds (Grey-crowned Babbler, Brown Treecreeper
and Speckled Warbler) and one migratory bird (Cicadabird). Out of the eight Vulnerable
microchiropteran bats, six were recorded as “definite” calls and two (Greater Broad-nosed Bat and
Hoary Wattled Bat) were recorded as “possible” calls by a microbat call identification expert. Brown
Treecreeper and Speckled Warbler were recorded within the Project Boundary but not directly on the
Subject Land.

An assessment of the impacts of the project on Matters of National Environmental Significance
(MNES) within the Development Site was undertaken. A likelihood of occurrence and risk assessment
was undertaken for each entity identified as likely to occur within the Project’s locality. It was
concluded that all TECs and threatened species as identified in the PMST would have low residual
risk as a result of the Project. Therefore, assessments of significance and referral for assessment of
the project to the Commonwealth Minister for the Environment is not required.

GAIA has undertaken significant steps to avoid, minimise and mitigate impacts to biodiversity. As part
of the project refinement process, ERM provided advice to GAIA on areas which were of the highest
priority for avoidance. This led to third and second order creeks and other conservation significant
areas to be avoided.

The Project will result in the following direct impacts to flora and fauna:

m  Removal of 40.97 ha of disturbed native vegetation pertaining to four PCTs and representing
potential habitat for a range of threatened fauna species;

m Impacts to 116.83 ha of heavily disturbed grassland with vegetation integrity score <17;

m  Removal of 34 hollow-bearing trees representing potential roosting and/or breeding habitat for
threatened microchiropteran bats and other hollow-dependent species including threatened forest
owls;

m  Impacts to suitable foraging habitat for the Eastern Cave Bat in less disturbed areas of PCTs 516,
544, 594 and 516;

® Impacts to suitable breeding and foraging habitat components for the Bristle-faced Free-tailed
Bat; and

m  Removal of nests, nest trees and foraging habitat for the Grey-crowned Babbler.

Potential indirect impacts associated with the proposed development have been identified, including
edge effects, fragmentation, and sedimentation and pollutant run-off. With consideration of the
proposed management and mitigation measures, it is expected that potential indirect impacts will be
reduced to acceptable levels and any residual impacts will be negligible.

Direct impacts to native vegetation and fauna habitat requiring offsets include:

m Impacts on PCT 516 — Grey Box grassy woodland or open forest of the Nandewar Bioregion and
New England Tableland Bioregion, requiring 65 ecosystem credits;

m Impacts on PCT 544 - Rough-barked Apple - White Cypress Pine - Blakely's Red Gum riparian
open forest/woodland of the Nandewar Bioregion and New England Tableland Bioregion,
requiring 15 ecosystem credits;
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m Impacts on PCT 594 — Silver-leaved Ironbark — White Cypress Pine shrubby open forest of
Brigalow Belt South Bioregion ad Nandewar Bioregion, requiring 249 ecosystems credits;

m Impacts on PCT 596 — Tumbledown Red Gum — White Cypress Pine — Silver-leaved Ironbark
shrubby woodland mainly in the northern Nandewar Bioregion, requiring 269 ecosystem credits;

®  Impacts on Bristle-faced Free-tailed Bat habitat, requiring 1,180 species credits;
m  Impacts on Eastern Cave Bat foraging habitat, requiring 1,030 species credits;

m Impacts on potential (assumed) breeding habitat for the Masked Owl, requiring 680 species
credits; and

® Impacts on potential (assumed) breeding habitat for the Barking Owl, requiring 680 species
credits.

This assessment has been completed in accordance with the BAM (OEH 2017a, 2018a) on behalf of
GAIA. Overall the Subject Land is considered to be of moderate biodiversity value with impacts
related to direct removal of native vegetation and fauna habitat and displacement of resident fauna.
The proposed Bonshaw Solar Farm development in its current footprint requires a total offset of 598
ecosystem credits and 3,570 species credits. Retirement of these credits will be carried out in
accordance with the Biodiversity Conservation Regulation 2017 and the NSW Biodiversity Offsets
Scheme.
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STAGE 1: BIODIVERSITY ASSESSMENT
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1. INTRODUCTION

GAIA Australia (GAIA) is seeking to develop a large scale solar photovoltaic (PV) generation facility
and associated infrastructure with the capacity of 200 megawatts (MW) situated near Bonshaw in the
Inverell Shire Council (ISC) of New South Wales (NSW) (the Project).

The Project is classified as State Significant Development (SSD) in accordance with Clause 20
Schedule 1 of the State Environmental Planning Policy (State and Regional Development) 2011
(SEPP) and will be assessed under Part 4 of the Environmental Planning and Assessment Act 1979
(EP&A Act). This Biodiversity Development Assessment Report (BDAR) assesses the impacts of the
Project according to the NSW Biodiversity Assessment Methodology (BAM) as required by the
Secretary’s Environmental Assessment Requirements (SEARSs) for the proposal.

The aim of this BDAR is to undertake biodiversity and impact assessment of ecological values of the
Subject Land in accordance with the BC Act. This BDAR also addresses the assessment
requirements of the Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act).

1.1 Assessment Requirements

On 16 August 2018, the Department of Planning and Environment (DPE) provided Secretary’s
Environmental Assessment Requirements (SEARs) for the Bonshaw Solar Farm (the Project).

A copy of the SEARs is attached to the EIS as Appendix A. The assessment requirements that
specifically relate to biodiversity, are listed in Table 1.1.

Table 1.1 SEARs requirements and how they have been addressed.

Requirement Section Addressed
An assessment of the biodiversity values and the likely biodiversity This BDAR has been prepared in
impacts of the project in accordance with Section 7.9 of the accordance with the Biodiversity
Biodiversity Conservation Act 2016 (NSW) the Biodiversity Conservation Act 2016, Biodiversity
Assessment Method (BAM) and documented in a biodiversity Conservation Regulation 2017 and
development assessment report (BDAR), unless OEH (now BCD) and = the Biodiversity Assessment Method
DPE determine that the proposed development is not likely to have (BAM).

any significant impacts on biodiversity values.

The BDAR must document the application of the avoid, minimise and Stage 2 of this BDAR, Chapter 6 to 8.
offset framework including assessing all direct, indirect and prescribed
impacts in accordance with the BAM.

An assessment of the likely impacts on listed aquatic threatened Section 5.2.
species, populations or ecological communities, scheduled under the

Fisheries Management Act 1994, and a description of the measures

to minimise and rehabilitate impacts.

To inform preparation of the SEARSs, DPE invited other government agencies to recommend matters
to be addressed in the EIS. These matters were taken into account by the Secretary for DPE when
preparing the SEARs. A copy of the former NSW Office of Environment and Heritage (OEH) advice to
DPE was attached to the SEARs and matters relevant to the BDAR are listed in Table 1.2.
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Table 1.2 Government agency requirements

Requirement
DPI Fisheries

Aquatic Ecological Assessment

The aquatic ecological environmental assessment should include the
following information;

m A recent aerial photograph (preferably colour) of the locality (or
reproduction of such a photograph) should be provided.

m Area which may be affected either by the development or activity
should be identified and shown on an appropriately scaled map (and
aerial photographs).

Waterways within the area of development are to be identified.

The extent of aquatic habitat removal and riparian vegetation removal
or modification which may result from the proposed development,

m  Details of the location and design of the waterway crossings or
underground cabling through waterways.

m Details of the methodology (e.g. trenching, boring) for any
underground cabling passing through waterways.

Waterway Crossings

The construction of permanent or temporary access tracks or underground
cables through Little Oaky Creek, Little Limestone Creek and unnamed
creeks running into the Beardy River should be in accordance with DPI
Fisheries Guideline document: Policy and Guidelines for Fish Habitat
Conservation and Management (Update 2013).

Section Addressed

Aquatic habitat is described in
Section 5.7.6. Waterways are
shown on the aerial photo in
Figure 3.2, noting that they were
dry (or very low water levels)
during all survey periods due to
extended drought conditions.

The second and third order
watercourses will be avoided
through detailed design
(including 20-30m riparian buffer
zones measured from the high
bank of the streams).

Any waterway crossings
required as a result of the
Project will be designed in
accordance with the Policy and
Guidelines for Fish Habitat
Conservation and Management
and the Policy and Guidelines
for Fish Friendly Waterway
Crossings.

Construction methodology is
further detailed in the EIS.

The activities at the
Development Site will not
require any access track or
cables through Little Oaky
Creek, Little Limestone Creek or
tributaries to Beardy River.

Any waterway crossings
required as a result of the
Project will be designed in
accordance with the Policy and
Guidelines for Fish Habitat
Conservation and Management
and the Policy and Guidelines
for Fish Friendly Waterway
Crossings.
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Requirement

Section Addressed

Threatened Species, Populations And Ecological Communities

The proposal should include a threatened aquatic species assessment (as
per part 7A Fisheries Management Act 1994) to address whether there are
likely to be any significant impacts on listed threatened species,
populations or ecological communities listed under the Fisheries
Management Act 1994. It should be specifically noted that the proposal is
located within an area considered habitat of the threatened species Purple
Spotted Gudgeon (Mogurnda adspersa). This species is known or
expected to occur in Little Oaky Creek and a number of nearby creeks.
Threatened fish species mapping distributions are available at:
http://www.dpi.nsw.gov.au/fishing/species-protection/threatened-
speciesdistributions-in-nsw

Biodiversity Conservation Division (BCD)

A description of the aquatic
habitat including consideration
of the Purple Spotted Gudgeon
is provided in Section 5.2 and
an Assessment of Significance
is provided in Appendix E.

1. Biodiversity impacts related to the proposed development are to be
assessed in accordance with Section 7.9 of the Biodiversity
Conservation Act 2017, the Biodiversity Assessment Method and
documented in a Biodiversity Development Assessment Report
(BDAR). The BDAR must include information in the form detailed in
the Biodiversity Conservation Act 2016 (s.6.12), Biodiversity
Conservation Regulation 2017 (s6.8) and Biodiversity Assessment
Method, unless OEH (now BCD) and DPE determine that the
proposed development is not likely to have any significant impacts on
biodiversity values.

This BDAR has been prepared
in accordance with the
Biodiversity Conservation Act
2016, Biodiversity Conservation
Regulation 2017 and the
Biodiversity Assessment Method
(BAM).

2. The BDAR must document the application of the avoid, minimise and Chapter 7
offset framework including assessing all direct, indirect and prescribed
impacts in accordance with the Biodiversity Assessment Method.

3. The BDAR must include details of the measures proposed to address | Chapter 9

the offset obligations as follows:

[ The total number and classes of biodiversity credits required to
be retired for the development/project;

[ The number and classes of like-forOlike biodiversity credits
proposed to be retired;

u The number and classes of biodiversity credits proposed to be
retired in accordance with the variation rules;

Any proposal to fund a biodiversity conservation action;
Any proposal to conduct ecological rehabilitation (if a mining
project);
m  Any proposal to make a payment to the Biodiversity
Conservation Fund.
If seeking approval to use the variation rules, the BDAR must contain
details of the reasonable steps that have been taken to obtain
requisite like-for-like biodiversity credits.

4. The BDAR must be submitted with all spatial data associated with the
survey and assessment as per Appendix A of the BAM.

All spatial data (ArcGIS format)
will be provided to BCD in
electronic format.
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Requirement Section Addressed
5. The BDAR must be prepared by a person accredited in accordance Version 1 of this BDAR was co-
with the Accreditation Scheme for the Application of the Biodiversity prepared by Dr Adriana Corona
Assessment Method Order 2017 under s.6.10 of the Biodiversity Mothe (BAM Accreditation
Conservation Act 2016. BAAS18113).

Version 2 of this BDAR has
prepared by Matt Jenkins (BAM
Accreditation BAAS18029) by
amending Version 1 where
required to addressed
comments from BCD. .

Following public exhibition of Version 1 of this BDAR, dated 26 July 2019, additional comments were
received from the Biodiversity Conservation Division (BCD) of the Environment, Energy and Science
Group in the NSW Department of Planning, Industry and Environment (formerly part of the Office of
Environment and Heritage). This amended BDAR addresses comments and recommendations
provided by the BCD in correspondence dated 2 December 2019 (refer Section 1.4 for summary of
consultation and response).

1.2 The Project

The Project (Proposed Development) will involve the construction, operation and maintenance of a
solar PV generation facility and associated infrastructure with a capacity of up to 500 MW, supplying
electricity to the national electricity grid. The Project is located approximately 16 kilometres (km) south
of Bonshaw and 66 km north of Inverell and is wholly contained within the Inverell Local Government
Area (LGA) (Figure 1.1). The Project would connect directly to the 330 kilovolt (kV) Dumaresq
Substation located to the immediate west of the Project boundary.

The Project incorporates arrays of PV modules (commonly referred to as “solar panels”), transmission
infrastructure and substations to enable connection into the existing electricity transmission network
(Figure 1.2). The exact method and point of connection is being developed with TransGrid in parallel
with this planning application and the detailed infrastructure layout developed during detailed design
will confirm the generating capacity of the Bonshaw Solar Farm.

The key elements of the project include the construction and operation of:
® A network of PV modules in a fixed tilt or single axis tracking arrangement;
m  Associated BESS(s) / battery storage;

m A switch yard to be connected to the 330 kV TransGrid Dumaresq Substation, on the boundary of
the Project Area;

m  Underground or overhead cabling for connection between arrays and inverters and transformers;

m  Operations and maintenance (O&M) infrastructure, including O&M buildings including a control
room, meeting facilities, a temperature controlled spare parts storage facility, supervisory control
and data acquisition (SCADA) facilities, a workshop and associated infrastructure (e.g. kitchen,
toilets and other facilities) car parking facilities;

m  Access point to the site via the Bruxner Highway;

® A new internal road network to enable access from surrounding local roads to the array areas
during construction and operations including internal access tracks, creek crossing & perimeter
security fencing; and

m  Temporary facilities during construction.
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A full description of the Project is provided in the EIS and the final layout of the Project will be
dependent on detailed design, availability and commercial considerations at the time of construction,
however in terms of assessing biodiversity impacts, the following project features were considered:

m  Four riparian crossings (indicative location on third and second order streams shown in Figure
1.2);

m  Clearing of vegetation to be restricted to the identified 149.24 ha development footprint, noting
that grazing beneath the solar panels will continue during operation of the solar farm (the height
of the PV panels above natural ground is approximately 1.4 to 4.2 m based on tracker option to
be used);

m  Excavation of trenches and the laying of power and instrumentation cables;
m  Main access point to the site via the Bruxner Highway;

®  Aninternal private road network (up to a combined total length of approximately 13.7 km)
connecting the arrays and other proposed infrastructure to the public road network; and

m A 10m-20m wide bushfire asset protection zone around the perimeter of the solar farm (located
inside the identified development footprint).
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1.3 Site Description

Key features of the Subject Land are summarised in Table 1.3 below.
For the purposes of this BDAR report:

m  The Project Boundary refers to Lot 2 DP 1039185.

m  The Subject Land is the area that would be directly impacted by the Project. In accordance with
the BAM (OEH 2017a), the term Subject Land is used in the Stage 1 — Biodiversity Assessment
and the term Development Site is used in the Stage 2 — Impact Assessment. The terms Subject
Land and Development Site are used interchangeably within this BDAR and are considered to be
synonymous for the purpose of this assessment.

m  The term Assessment Area is used in Stage 1 of this BDAR to refer to the 1,500m buffer
surrounding the Subject Land and other areas requiring consideration as part of the biodiversity
values assessment in Stage 1 of the BAM (OEH 2017).

Table 1.3  Key Features of the Subject Land

Key Feature Description

Location Description The proposed Bonshaw Solar Farm is located 16 km south of Bonshaw and 66
km north of Inverell.

Lot Description Lot 2 DP 1039185
(Project Boundary)

Subject Land The Subject Land covers approximately 149.24 ha and corresponds to the
western portion of Lot 2 DP1039185 and is partially bounded on its northern
boundary by Bruxner Highway. To the south and east it is bounded by rural land
and to the west, an unsealed road extends from Bruxner Highway to the existing
330kV TransGrid Dumaresq Substation located at the south-western corner.

Local Government Area Inverell Local Government Area (LGA)

Elevation The Project site is dominated by a gently undulating landscape to the north,
forming steep slopes to the south and east dissected by second and third order
streams. Based on a review of topographic maps and aerial imagery, landforms
present within the Subject Land include drainage depressions, gentle to steeply
inclining slopes, and upper flat ridges. The elevation at the Bruxner Highway
(north boundary) is approximately 335 m and rises up to approximately 420 m in
the south-western portion of the site. The ridgelines to the south of the project
rise up to approximately 660 m forming the dominant landscape feature.

Previous Land Use The Subject Land has undergone vegetation clearing associated with former
land use for cropping and is currently used for sheep and cattle grazing.

14 Consultation

Following completion of the Spring 2018 and Summer 2018 survey periods, ERM'’s principal ecologist
Joanne Woodhouse met with BCD (Krister Wearn) to discuss the survey methodology and preliminary
survey results, particularly the positive identification of the Bristle-faced Free-tailed Bat (Mormopterus
eleryi). The results of this meeting and follow up consultation were used to guide the Autumn 2019
survey methodology (additional BAM plots within the areas of native grasslands) and supplementary
bat call analysis to confirm the positive species identification. A summary of the consultation is
provided in Table 1.4 below.
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Table 1.4

INTRODUCTION

Summary of Consultation with BCD during preparation of the BDAR

Date Contact Name

Summary

Response/Action

12 March 2019 Meeting at BCD

Grafton Office attended

by:

m  Krister Waern
(BCD)

m Joanne
Woodhouse
(ERM)

m  Luke Kim (GAIA,
by phone)

ERM requested the meeting with BCD to discuss the survey
methodology and preliminary survey results to date, particularly the
positive identification of the Bristle-faced Free-tailed Bat
(Mormopterus eleryi).

Key points of discussion:

Given the lack of information of the ecology of the Bristle-faced
Free-tailed Bat (Mormopterus eleryi) ERM was seeking clarification
on the species polygon determination and any additional survey
requirements given that we already have a positive species
identification. Given that acoustic detectors were the only survey
method used, breeding habitat will be assumed to be present.
Common Couch (Cynodon dactylon) is listed as native species in
NSW however it is not listed in any of the PCT’s identified within the
Subject Land and has been introduced to the site as a pasture
species. ERM was seeking clarification that we can exclude this
species in the species richness calculations.

ERM confirmed that the threatened flora surveys were undertaken
as part of general observations and BAM plot areas, rather than
parallel linear transect searches across the entire Subject Land.

BCD confirmed that information on the Bristle-faced Free-
tailed Bat is not extensive and they would seek clarification
from BCD’s threatened species specialist.

For other records of threatened microchiropteran bats e.g.
Eastern Cave Bat (Vespadelus troughtoni) no additional
targeted survey for breeding habitat is required although it
is recommended that photographic evidence is provided as
justification. Photos of rocky outcrops to be provided to
confirm no viability as breeding habitat for this species.
BCD will provide advice on the proposed exclusion of
Common Couch as a native species within the Subject
Land.

Additional floristic plots required in derived native
grasslands and cleared land. Derived native grassland
determination to be updated based on vegetation integrity
scores. Offset requirements to be determined based on
integrity scores of: >15 (if PCT is a TEC), >17 (if PCT is
associated with TS habitat) or >20 (if PCT is not a TEC or
is associated with TS habitat).

Vegetation mapping to be updated to merge PCT patches
which are located within 100m of each other.

BCD agreed that the threatened flora survey methodology
was reasonable and should be supported by a figure to
confirm that the Subject Land was effectively covered
during the survey period.
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Date Contact Name

Summary

Response/Action

21 March 2019 Letter from OEH (now

BCD provided formal advice following the meeting held on 12 March

m  ERM undertook and additional four days in the field

BCD) to ERM ) and an additional 28 floristic survey plots to ensure
and confirmed that: effective coverage of the all areas of grassland in

m Each vegetation zone (including areas of high weed accordance with advice from BCD and the
occurrence and improved pasture areas) are required to detail requirements of the BAM.
the vegetation integrity survey plots as described in the BAM. m ERM have updated the assessment and Common

m  All native plants in NSW (including Common Couch) are Couch (Cynodon dactylon) is now included within the
required to be considered as native plants for the purposes of calculations.
applying the BAM, even if they do not naturally occur within m Vegetation mapping and calculations of areas have
the nominated PCT. been updated.

m The draft vegetation mapping appears to be focused on the m ERM have obtained a supplementary report to
canopy of the trees. The vegetation mapping should also confirm the accuracy of the Mormopterus eleryi call
consider the mid-storey and native ground cover to map the identification. Greg Ford (Balance! Environmental) is
broader extent of the PCT. This is particularly important a recognised expert on Australian bats, with specialist
where canopy spacing within open forest and woodland expertise in acoustic analysis of bat echolocation
communities can be up to 100m apart. calls for species identification. As described in

m  BCD information suggests that Mormopterus eleryi cannot be Appendix |, analysis by Balance! Environmental of
easily distinguished from Scotorepens greyii by anabat call. numerous full-spectrum data-sets from several
Catching the bat is the most reliable way to determine the regions where M. eleryi and S. greyii are known to co-
species presence. exist has consistently found examples of two

If Mormopterus eleryi is confirmed on site, and based on ERMs ?r:setlggévneozirs gggcfi?)?igﬁgﬁ ggfbsetr:]?;g;) 8)0 u;\r\]N fth
current records and the habitat requirements of the species, most of overview of these findings and promotion of the
the subject property may be captured when determining the species inclusion of feeding buzz analysis in call identification
polygon. reporting was presented recently at the International
Society of Ecoacoustics Congress (Ford 2018).
Support for the use of this approach has also been
received from several bat-call analysis experts based
throughout eastern Australia. Based on this advice,
ERM has prepared this assessment based on the
results of the call identification and does not consider
that harp trapping is required in this instance to
confirm presence. Refer to Section 5.7.4.1 and ToS in
Appendix E for detailed discussion and assessment.
The species polygon has been prepared based on the
advice from BCD and is provided in Section 5.7.4.1.
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Date Contact Name

Summary

Response/Action

2 December Letter BCD to DPIE

2019

BCD provided formal advice to DPIE following public exhibition of
Version 1 of this BDAR, dated 26 July 2019. In summary, the
following recommendations were provided in relation to biodiversity:

The BDAR should be reviewed, updated and certified to
comply with the BC Act and resubmitted as part of the
proposal.

The BDAR should ensure adequate consideration of the NVR
mapping for the site.

Ensure the correct application of the streamlined assessment
module — clearing paddock trees.

The BDAR should be updated to include reference to existing
threatened species habitat mapping.

The BDAR should provide further justification of the Masked
Owl to ensure it has been adequately considered.

The BDAR should be updated to remove the recommendation
to change the offset requirement for vegetation zone 11.

The future vegetation integrity scores for all vegetation zones
is to be reduced to zero.

The BAM Calculator is to be updated and finalised for review.

The mitigation measures as outlined in Table 7.1 of the BDAR
should form part of any proposed development consent
conditions.

ERM have engaged Matt Jenkins (Accredited
Assessor - North Coast Ecology) to review, update
and certify the BDAR and BAM Calculator
assessment accordingly.

NVR mapping has been addressed in Section 4.1.2 of
this BDAR.

The Streamlined assessment module — clearing of
paddock trees has been removed from this BDAR
due to the occurrence of threatened species habitat
and application of the full BAM on the Subject Land in
its entirety.

Existing important habitat mapping has been
addressed in Section 5.1.1.

Masked Owl foraging and breeding habitat is
assumed to be present and a species polygon has
been provided as shown in Figure 5.3.

The vegetation integrity score for vegetation zone 11
was incorrectly calculated in BAM-C. The revised
calculations are provided in Section 4.3.2.

Future vegetation integrity scores have been reduced
to zero for all vegetation zones as shown in Section
4.3.2.

The BAM Calculator has been updated and will be
finalised upon finalisation and certification of this
BDAR.

The mitigation measures provided in Table 7.1 shall
be used to formulate conditions of development
consent.
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1.5 Key Sources of Information used in the Assessment

The following key information sources were used in preparation of this BDAR: Proposed development
layers and project footprint as provided by GAIA.

Key Sources of Information used in the Assessment

Online Resources

Australian Government’s Species Profiles and Threats (SPRAT) database. Accessed online at
http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl

NSW Department of Planning, Industry and Environment (DPIE) Threatened Biodiversity Profile Search.
Accessed online at http://www.environment.nsw.gov.au/threatenedspeciesapp/

NSW Department of Primary Industry (DPI) profiles of threatened species, populations and ecological
communities. Accessed online at https://www.dpi.nsw.gov.au/fishing/threatened-species

Commonwealth Department of Environment, Climate Change & Water (DECCW) National Recovery Plan.
White Box — Yellow Box — Blakely’s Red Gum Grassy Woodland and Derived Native Grassland. A critically
endangered ecological community. May 2011.

Commonwealth Department of Environment and Energy (DEE) Protected Matters Search Tool Accessed
online at http://www.environment.gov.au/epbc/protected-matters-search-tool

Australia’s IBRA Bioregions and sub-bioregions. Accessed online at
http://www.environment.gov.au/land/nrs/science/ibra/australias-bioregions-maps

Native Vegetation Regulatory (NVR) Map. Accessed online via
https://www.Imbc.nsw.gov.au/Maps/index.html?viewer=NVRMap

NSW Department of Environment and Climate Change (DECC) (2007). Identification Guidelines for
Endangered Ecological Communities. White Box — Yellow Box — Blakely’s Red Gum Woodland.

NSW Department of Environment and Climate Change (DECC) (2002). Descriptions for NSW (Mitchell)
Landscapes, Version 2.

NSW OEH Mitchell Landscapes database v3 2011. Accessed via https://data.gov.au/dataset/e64597db-453c-
46be-a352-360b775d2852

NSW OEH'’s Biodiversity Assessment Method (BAM) calculator. Accessed online via
https://www.Imbc.nsw.gov.au/bamcalc

NSW Department of Planning, Industry and Environment (DPIE) BioNet Atlas of threatened biodiversity data
collection (TBDC). Accessed online at
http://www.environment.nsw.gov.au/atlaspublicapp/Ul_Modules/ATLAS /AtlasSearch.aspx

NSW Department of Planning, Industry and Environment (DPIE) Vegetation Classification Database.
Accessed online via login at http://www.environment.nsw.gov.au/NSWVCA20PRapp/LoginPR.aspx

NSW Department of Planning, Industry and Environment (DPIE) VIS mapping. Accessed online via
http://www.environment.nsw.gov.au/research/VISmap.htm

OEH (2017) Biodiversity Assessment Method.

OEH (2018a) Biodiversity Assessment Method Operational Manual — Stage 1.
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Key Sources of Information used in the Assessment

NSW Government SEED Mapping. Accessed online via
https://geo.seed.nsw.gov.au/Public_Viewer/index.html|?viewer=Public Viewer&locale=en-AU

NSW Biodiversity Values Map. Accessed online via
https://www.Imbc.nsw.gov.au/Maps/index.html?viewer=BVMap

Threatened Species Scientific Committee (TSSC) Advice to the Minister for the Environment and Heritage
from the TSSC on Amendments to the List of Ecological Communities under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act) — Box Gum Grassy Woodland.

Literature Review

OEH (2015) BRG-Namoi Regional Native Vegetation Mapping. Technical Notes. NSW Office of Environment
and Heritage, Sydney.

Peacock R., Rolhauser A., Thonell J. and Law E. (2009) Extant and potential natural vegetation of Yallaroi,
Ashford, Bingara and Inverell 1:100,000 scale map sheet, NSW. NSW Department of Environment, Climate
Change and Water.

Other literature consulted during preparation of this BDAR is referenced within the text.

The aerial imagery used in this BDAR is sourced from ESRI World Imagery (DigitalGlobe) dated 27
November 2016. Mapping has been produced using Geographic Information System (GIS). The
following maps and data are provided:

m Digital mapping with aerial photography showing 1:1000 or fine
m  Site Map (Figure 1.1) as described in subsection 4.2.1.1 and 4.2.1.3 of the BAM
m  Location Map (Figure 3.2) as described in subsection 4.2.1.2 and 4.2.1.3 of the BAM
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LEGISLATIVE CONTEXT

2. LEGISLATIVE CONTEXT

The project has been assessed against key biodiversity legislation and government policy, including:
m  Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act);

m  NSW Environmental Planning and Assessment Act 1979 (EP&A Act);

m  NSW Biodiversity Conservation Act 2016 (BC Act);

m  NSW Local Land Services Act 2013 (LLS Act);

m  NSW Fisheries Management Act 1994 (FM Act); and

m  NSW Biosecurity Act 2015 (BS Act).

Table 2.1 Applicable Legislation, Plan and Guidelines

Commonwealth Legislation

Commonwealth Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act)

The Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) requires approval of the
Commonwealth Minister for Environment (formerly the Minister of Sustainability, Environment, Water,
Population and Communities) for actions that may have a significant impact on Matters of National
Environmental Significance (MNES). The EPBC Act is administered by the Commonwealth Department of
Environment and Energy (DoEE) and lists threatened species, ecological communities and other MNES. Any
proposed action that is expected to have an impact on MNES must be referred to the Minister for assessment
under the EPBC Act, or assessed under the accredited process between the Commonwealth and the State of

NSW.

Matters of National
Environmental Significance

World heritage properties

Application to the
Subject Land

Not identified within the Subject Land

Addressed

Not applicable

National heritage places

Ramsar wetlands of international
importance

Not identified within the Subject Land

Not identified within the Subject Land

Not applicable
Not applicable

Listed threatened species and
communities

Internationally protected migratory
species

Commonwealth marine areas

Threatened species have been recorded
within the locality and have potential
habitat available within the Subject Land
(Development Site).

No Threatened Ecological Communities
(TEC) are present.

Migratory species are identified as
potentially occurring within the Subject
Land.

Not identified within the Subject Land

Chapter 5 and
Appendix C & D

Appendix C & D

Not applicable

The Great Barrier Reef Marine Park

Nuclear actions

Not identified within the Subject Land

Not applicable

Not applicable
Not applicable

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

Not applicable

Not applicable
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Statutory Legislation and Guidelines

Biodiversity Conservation Act 2016 (BC Act)

The NSW Biodiversity Conservation Act 2016 came into effect on 25 August 2017. The BC Act replaced the
NSW Threatened Species Conservation Act 1995, the NSW Nature Conservation Trust Act 2001 and parts of
the NSW National Parks and Wildlife Act 1974. The BC Act establishes mechanisms for:

®  The management and protection of listed threatened species of native flora and fauna (excluding fish and
marine vegetation) and threatened ecological communities (TECs).

The listing of threatened species, TECs and key threatening processes.
The development and implementation of recovery and threat abatement plans.
The declaration of critical habitat.

The consideration and assessment of threatened species impacts in development assessment process.

Biodiversity Offsets Scheme, including the Biodiversity Values Map and method to identify serious and
irreversible impacts (SAll).

The BC Act establishes a new regulatory framework for assessing and offsetting biodiversity impacts on
proposed developments. Where development consent is granted, the authority may impose as a condition of
consent an obligation to retire a number and type of biodiversity credits determined under the Biodiversity
Assessment Method (BAM). A Biodiversity Values Map and Biodiversity Offsets Scheme Entry Threshold
(BOSET) tool are available to identify the presence of mapped biodiversity values within land proposed for
development as well as the clearing thresholds that would trigger application of the BAM.

The Biodiversity Offsets Scheme applies to all local developments, major projects or the clearing of native
vegetation where the State Environmental Planning Policy (Vegetation in Non - Rural Areas) 2017 applies.
Any of these will also require entry into the Biodiversity Offsets Scheme if they occur on land mapped on the
Biodiversity Values Map. ERM has reviewed and can confirm that part Lot 202 DP874273, is not currently
mapped on the Biodiversity Values Map (see BOSET report in Appendix A) although as a major project, it
does trigger the Biodiversity Offsets Scheme.

In terms of the proposed solar farm, the proposed development must take into account species likely to occur
within available habitat based on existing records of threatened species and ecological communities, as well
as those species likely to occur based on geographic distribution and presence of potential habitat (refer to
Appendix D)

Water Management Act 2000

A controlled activity approval under the Water Management Act 2000 (WM Act) is required for certain types of
developments and activities that are carried out in or within 40 m of a river, lake or estuary.

The WM Act provides a number of mechanisms for protection of water sources via the water management
planning process. If a ‘controlled activity' is proposed on ‘waterfront land', an approval is required under
Section 91(2) of the WM Act. ‘Controlled activities' include; the construction of buildings or carrying out of
works; the removal of material or vegetation from land by excavation or any other means; the deposition of
material on land by landfill or otherwise. ‘Waterfront land' is defined as ‘the bed of any river or lake, and any
land lying between the river or lake and a line drawn parallel to and 40 metres inland from either the highest
bank or shore’.

Major projects are exempt from requiring approvals under the Water Management Act 2000.
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Biosecurity Act 2015

The NSW Biosecurity Act 2015 came into effect on 1 July 2017, effectively replacing the Noxious Weeds Act
1993, and 13 other Acts, with a single Act. Under the Noxious Weeds Act all landowners have a responsibility
to control noxious weeds on their property. Under the Biosecurity Act the same responsibility will apply and will
be known as a General Biosecurity Duty.

The General Biosecurity Duty states “Any person who deals with biosecurity matter or a carrier and who
knows, or ought reasonably to know, the biosecurity risk posed or likely to be posed by the biosecurity matter,
carrier or dealing has a biosecurity duty to ensure that, so far as is reasonably practicable, the biosecurity risk
is prevented, eliminated or minimised.” The general biosecurity duty applies to all weeds listed in Schedule 3
of the Biosecurity Act (also included as Weeds of National Significance (WoNS).

As detailed in Section 5.7.1, a total of 32 exotic species, including five high threat exotic (HTE) were recorded
within the Subject Land. Two of those exotic species, Tiger Pear (Opuntia aurantiaca) and Velvet Tree Pear
(Opuntia tomentosa) are listed as WoNS. A weed species of genus Senecio was also recorded, and the
potential presence of Fireweed (Senecio madagascariensis) cannot be precluded.

A strategic plan for each WoNS has been developed to define responsibilities and identify strategies and
actions to control the weed species. These can be downloaded from:
http://www.environment.gov.au/biodiversity/invasive/weeds/weeds/lists/wons.html

Fisheries Management Act 1994

The Fisheries Management Act 1994 provides for the conservation, protection and management of fisheries,
aquatic systems and habitats in NSW. Similar to the BC Act, the Fisheries Management Act 1994 lists
threatened species, populations and ecological communities of fish and marine vegetation. Consideration of
likely occurrence of threatened fish in the waterways in the Subject Land is provided in Section 5.2.

Any waterway crossings along the internal access roads will need to consider an appropriately designed
structure that does not obstruct fish passage and will be designed in accordance with the Policy and
Guidelines for Fish Habitat Conservation and Management and the Policy and Guidelines for Fish Friendly
Waterway Crossings. Notwithstanding this, it is noted that a permit under section 219 would not be required
for waterway crossings as section 89J(e) of the EP&A Act excludes projects approved under Part 4 of the
EP&A Act from requiring “a permit under section 201, 205 or 219 of the Fisheries Management Act 1994”.

SEPP No. 44 — Koala Habitat Protection

SEPP 44 aims to encourage the proper conservation and management of areas of natural vegetation that
provide habitat for koalas to ensure a permanent free-living population over their present range and reverse
the current trend of koala population decline. A review of SEPP 44 is currently under consideration. The key
changes proposed in the amended SEPP 44 relate to the definitions of koala habitat; list of tree species; list of
councils; and development assessment process.

SEPP 44 currently applies to land in relation to which a development application has been made within the
LGAs as listed in Schedule 1, which includes Inverell LGA. An assessment of Koala habitat values has been
provided in Section 5.1.

Local Land Services Act 2013

The Native Vegetation Regulatory (NVR) Map designates areas of NSW to which Part 5A of the Local Land
Services Act 2013 applies. NVR mapping guides the application of the land management code and allowable
activities as part of the land management framework for NSW.

An assessment of NVR mapping and relevant land categories is provided in Section 4.1.2.
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3. LANDSCAPE FEATURES

The identification of landscape features within the Subject Land was determined in accordance with
Section 4 of the BAM (OEH 2017a), as summarised in Table 3.1 below.

Table 3.1 Summary of Landscape Features

Landscape Feature Description

IBRA Bioregion Bioregions are large, geographically distinct areas of land with common
characteristics such as geology, landform patterns, climate, ecological features,
and flora and fauna communities. The Subject Land is located within the NSW
Nandewar Bioregion. The Nandewar region consists of hills on Palaeozoic
sediments; lithosols and earths, including Eucalyptus albens woodlands. This
region is characterized by summer rainfall (Environment Australia 2000).

IBRA Subregion The Subject Land is located within the NSW Nandewar Northern Complex
subregion. This subregion is described as low hills and ranges with abundant
rock (granite) outcrop and tors. Short, steep gorges of major rivers. Karst
landscapes on limestone.

This IBRA Subregion is mapped as a Priority 4 investment region (OEH 2017b).

NSW Landscape The Subject Land is mapped in the Ashford Mole Valleys Mitchell Landscape.
Regions and Area

Percent Native A combination of existing mapping and ground truthed vegetation was used to
Vegetation estimate the Percent Native Vegetation Cover as follows:

m  Existing vegetation mapping was used to estimate the percent native
vegetation within the 1500 m buffer area surrounding the Subject Land
(see Figure 3.2). In the buffer area, PCTs were allocated based on existing
vegetation mapping of the Inverell Shire as mapped by Peacock et. al.
(2009) (VIS ID 3794) and aerial imagery. GIS was used to estimate the
area.

m  Ground-truthed vegetation was used to estimate the portion of native
vegetation within the Subject Land. PCT allocation was based on existing
mapping and current vegetation condition (see Chapter 4).

m  The Percent Native Vegetation Cover was calculated by estimating the
percent cover of native vegetation in the buffer area and Subject Land
relevant to the benchmark for the PCT.

Ten PCTs are mapped in the 1500 m buffer area (Table 4.1), covering
approximately 1,273.70 ha. This represents 67.63% native vegetation cover
within the assessment area (1,883.30 ha).

Cleared Areas Approximately 107.79 ha (72 %) of land within the Subject Land represents
cleared grazing land. Cleared areas are primarily grazed land (cattle and sheep),
which provides limited foraging habitat for native species. Sheep can graze very
close to the ground and like other livestock can lead to loss of vegetation and
soil erosion particularly during the dry conditions encountered during the survey
period.
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Landscape Feature Description
Rivers, Streams and Three major un-named creeks (tributaries of the Dumaresq River) are present
Estuaries within the Project Boundary (Lot 2 in DP 1039185). The largest of these creeks

traverses the development site in a general north-southerly direction and is
mapped as a third order stream (Strahler, 1952). The other two creeks are
mapped as First Order Streams, and are located to the east and west of the third
order stream. These streams were all noted to be dry (or very low water levels)
at the time of the survey due to extended drought conditions.

A review of the NSW Department of Infrastructure (DPI) threatened freshwater
fish records (accessed via SEED), confirms that these creeks are not mapped as
habitat of threatened aquatic species. The nearest creek with threatened aquatic
species habitat is Little Oak Creek, located approximately 1.7 km west from the
Subject Land.

Aquatic habitat is described further in Section 5.2 and a preliminary aquatic
impact assessment is provided in Section 5.7.6.

Wetlands No wetlands occur in or adjacent to the Development Site.

Aerial photographs show six farm dams are present within the Subject Land.
These dams were all noted to be dry (or very low water levels) at the time of the
survey due to extended drought conditions.

Connectivity Features A wildlife corridor is a link of wildlife habitat, generally native vegetation, which
joins two or more larger areas of similar wildlife habitat. Corridors are critical for
the maintenance of ecological processes including allowing for the movement of
animals and the continuation of viable populations. The Subject Land is located
immediately north of a regional vegetated corridor that connects Crooked Creek
National Park and Torrington State Conservation Area.

Isolated paddock trees scattered across the development site also represent
limited connectivity features for highly mobile species to travel across the
landscape.

The creeks present within the Subject Land have the potential to provide aquatic
connectivity to Dumaresq River although it is noted that these streams were all
dry (or very low water levels) at the time of the survey due to extended drought
conditions and any connectivity would be seasonal at best.

The Subject Land is not located within (or close to) any identified migratory bird
flyways including the East Asian — Australasian Flyway and the West Pacific

Flyway.
Areas of Geological No karsts, caves, crevices or cliffs or other areas of geological significance occur
Significance within the Development Site or are likely to occur within the broader Subject
Land.
Areas of Outstanding No Areas of Outstanding Biodiversity Value occur within the Development Site or
Biodiversity Value the broader Subject Land.

(AOBV)

High Biodiversity Values In accordance with the NSW Biodiversity Values Map (See Figure 3.1 and

Map BOSET report in Appendix A), the Subject Land does not contain high
biodiversity values. The nearest area mapped with high biodiversity values are
Little Oak Creek and Beardy River, located at approximately 1.7 km to the west
and 2.3 km to the east, respectively.

Native Vegetation The Local Land Services Act 2013 (LLS Act) sets out several land categories
Regulatory (NVR) that appear on the Native Vegetation Regulatory Map (NVR Map). The main
Mapping purpose of this map is to govern clearing of vegetation associated with

agricultural activities in rural areas. NVR mapping is shown in Figure 3.1 and
addressed in detail in Section 4.1.2.
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4, NATIVE VEGETATION

The extent of native vegetation within the development site was determined in accordance with
Section 5 of the BAM (OEH 2017a).

The development site is currently primarily used for sheep and cattle grazing. Native vegetation is
highly modified by both historical and ongoing management practices including clearance of the
original vegetation type, livestock grazing and weed invasion. A large portion of the development site
is cleared and disturbed land, the majority of which no longer reflects the species composition of the
community from which it was likely derived. Forb diversity and coverage is very low, dominated by
those species tolerant of heavy grazing.

Woodland areas show evidence of varying degrees of impact, the most notable being on-going
clearing and presence of monospecific stands (e.g. White Cypress Pine) due to a long history of
timber removal. Vegetation within the development site comprises:

m  29.17 ha Native Vegetation;
m  11.80 ha Derived Native Grasslands; and
m  107.79 ha Disturbed Grasslands.

These vegetation areas total 148.76 ha. The remaining 0.48 ha of the development footprint include
cleared lands and six farm dams.

4.1 Native Vegetation Assessment Methodology

4.1.1 Review of Existing Information

A search was undertaken of the NSW Department of Planning, Industry and Environment (DPIE)
Vegetation Information System (VIS) database and NSW SEED (Sharing and Enabling Environmental
Data) mapping to access existing vegetation mapping information within the Subject Land. The State
Vegetation Type Map — Borders Rivers Gwydir / Namoi (VIS ID 4681) provides vegetation mapping
for the Inverell Shire. This state vegetation type map (SVTM) is based on regional mapping in
Peacock et. al. (2009) (VIS ID 3794) and identifies seven Plant Community Types (PCTs) within the
Subject Land and eleven PCTs within the 1,500m buffer area as listed in Table 4.1 below and
depicted in Figure 4.1.

Table 4.1 Mapped Vegetation Communities (SVTM VIS 4681) within the
Buffer Area and Subject Land (not ground-truthed)

PCTID PCT Name Extent in Extent in
Buffer Area | Development
(ha) Site (ha)
NA Cleared Land 609.60 108.03
1 Candidate Native Grasslands 389.86 0
78 River Red Gum riparian tall woodland / open forest wetland in the 27.38 0

Nandewar Bioregion and Brigalow Belt South Bioregion

84 River Oak — Rough-barked Apple — Red Gum — Box riparian tall 14.73 0
woodland (wetland) of the Brigalow Belt South and Nandewar
Bioregions

505 Black Cypress Pine - Tumbledown Red Gum - Narrow-leaved 1.07 0

Ironbark - Stringybark She Oak open forest on acid volcanics of
the western New England Tableland Bioregion

516 Grey Box grassy woodland or open forest of the Nandewar 42.04 3.00
Bioregion and New England Tableland Bioregion
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PCTID PCT Name Extent in Extent in
Buffer Area | Development
(ha) Site (ha)
544 * Rough-barked Apple — White Cypress Pine — Blakely’s Red Gum 8.37 0.83

riparian open forest / Woodland of the Nandewar Bioregion and
New England Tableland Bioregion

549 Silver-leaved Ironbark — Black Cypress Pine +/- White Box 194.97 0
shrubby open forest mainly in the northern Nandewar Bioregion
578 Tumbledown Red Gum - Black Cypress Pine - Caley's Ironbark 2.96 0

shrubby open forest of the Nandewar Bioregion and western New
England Tableland Bioregion

594 Silver-leaved Ironbark — White Cypress Pine shrubby open forest 225.39 13.65
of Brigalow Belt South Bioregion and Nandewar Bioregion

596 Tumbledown Red Gum — White Cypress Pine — Silver-leaved 366.21 11.70
Ironbark shrubby woodland mainly in the northern Nandewar
Bioregion

599 Blakely's Red Gum - Yellow Box grassy tall woodland on flats and 0.71 0

hills in the Brigalow Belt South Bioregion and Nandewar Bioregion

* PCT 544 corresponds to the BC Act listed endangered ecological community (EEC) “White Box Yellow Box
Blakely’s Red Gum Woodland”, which also corresponds to part of the EPBC listed critically endangered
ecological community (CEEC) “White Box Yellow Box Blakely’s Red Gum Woodland”.

4.1.2 Native Vegetation Regulatory Mapping

The Local Land Services Act 2013 (LLS Act) sets out several land categories that appear on the
Native Vegetation Regulatory Map (NVR Map). The main purpose of this map is to govern clearing of
vegetation associated with agricultural activities in rural areas. However, there are important
implications that affect DA assessment for one of the land categories: Category 1 — Exempt Land.
This category is broadly intended to identify land that has been previously legally cleared or that
comprises low conservation value grasslands. The Category 1 layer has not yet been released, but
will appear as a blue layer on the completed map. While the map is being finalised, rural landholders
are responsible for determining the categorisation of their land based on the criteria listed in the LLS
Act.

Clearing of native vegetation for development on land that meets the definition of Category 1 land
does not require assessment or offsetting under the BAM. In practice, this means that native
vegetation on Category 1 land is not included in any area clearing calculations when determining
whether a BDAR should be prepared. A BDAR may still be required if the development will result in:

= A prescribed impact (these are listed in clause 6.1 of the Biodiversity Conservation
Regulation), not including native vegetation clearing associated with the prescribed impact

= Alikely significant impact on threatened species or ecological community based on the
threatened species test of significance

As identified in Section 60F of the LLS Act (Transitional arrangement until preparation of maps), an
area is taken, during the transitional period, to be low conservation value grasslands if it comprises
only groundcover whose clearing was permitted by section 20 of the Native Vegetation Act 2003, as
in force immediately before the repeal of that Act. Note. Generally that section permitted clearing if the
vegetation comprised less than 50% of indigenous species of vegetation.
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Disturbed grassland areas of the Subject Land (i.e. previously cleared grazing land) are not
considered to represent Category 1 — exempt land as they do not meet the definition provided for low
conservation value grasslands (i.e. remaining groundcover vegetation is generally not comprised of
<50% of indigenous species). Furthermore, given the presence of some threatened species habitat
components (e.g. scattered hollow-bearing trees and stags) the application of the BAM to the entirety
of the Subject Land is considered to be appropriate in this instance.

The Subject Land is therefore considered to represent Category 2 — Regulated Land. Some areas of
steep land in the south-eastern portion of Lot 2 DP1039185 are currently mapped as Vulnerable
Regulated Land, as shown in Figure 3.1.

4.1.3 Targeted Floristic Survey

Based on the results of the desktop assessment presented in Table 4.1 above, flora surveys were
undertaken in September 2018, December 2018, March 2019 and January 2020 as follows:

m  The first survey was undertaken between the 10 and 14™ September 2018 by ERM ecologists,
Joanne Woodhouse and Dr Adriana Corona Mothe. The aim of the initial survey was to determine
the PCTs on the development site and their condition on site. Random meander transects were
conducted in areas of native vegetation and rapid vegetation assessments were undertaken to
record the presence of native vegetation, threatened flora and to ground-truth existing mapping.
PCT’s were identified from the native species present, landforms and physiography and location
within the IBRA subregion with reference to the BioNet Vegetation Classification Database. The
Subject Land was then stratified into areas of similar condition class to determine vegetation
zones for each PCT and detailed floristic surveys were undertaken on 11 - 12 September 2018.

m  The second survey was undertaken between the 10" and 14" December 2018 by ERM
ecologists Tom Cotter and Dr Adriana Corona Mothe. Vegetation integrity plots (20m by 50m)
were established in each vegetation zone over three days on the 11 - 13 December 2018. Data
was collected on the composition, structure and function of the vegetation in accordance with the
methodology presented in the BAM 2017 and under the directions of persons accredited under
the BAM. The number of plots for each zone was based on the area of each zone and the
minimum number of plots and transects required per zone area as specified by the BAM.

m  The third survey was undertaken between the 25 and 29 March by Dr Toivo Zoete and Dr
Adriana Corona Mothe and included additional vegetation integrity plots over four days from 25 to
28 March 2019.

m  The fourth survey was undertaken on 21 and 22 January 2020 by accredited assessor Matt
Jenkins (North Coast Ecology) and ecologist Chloe Hanrahan (ERM). This survey was completed
in order to review existing PCT and vegetation zone mapping prepared during previous surveys.

A total of four PCTs comprising 12 vegetation zones were identified on the Subject Land as listed in
Table 4.4 and mapped in Figure 4.2. Based on the assessment of each PCT, it was decided to stratify
each of the four PCTs based on the following:

m  Absence of upper stratum, condition of the stratum and composition. Due to the high level of
disturbance at the Development Site, treed areas were commonly represented by a single
species of trees or the presence of trees were significantly reduced when compared with tree
composition and structure as per PCTs descriptions.

m  Structure and function of the vegetation in other stratum, e.g. ground cover.
m  Presence of exotic species and their abundance/cover as well as bare ground.

Each vegetation zones was considered homogeneous and well represented by the plot data. As
outlined in Table 4.2, a total of 42 flora plots were collected in accordance with section 5 of the BAM
(OEH 2017) by ecologists trained in the BAM (Joanne Woodhouse and Adriana Corona Mothe) and
under the direction of Dr Adriana Corona Mothe who is accredited under the BAM. An additional two
plots were completed during the January 2020 survey by Matt Jenkins (accredited under the BAM)
and Chloe Hanrahan (ERM ecologist). At each plot location the following was undertaken:
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m  one 20 x 20 m plot for assessment of composition and structure; and

m  one 20 x 50 m plot for assessment of function, including a series of five 1 x 1 m plots to assess
average leaf litter cover.

The assessment of composition and structure recorded species name, stratum, growth form, cover
and abundance rating for each species present within the plot. Cover (foliage cover) was estimated
for all species rooted in or overhanging the plot, and recorded using decimals (if less than 1%,
rounded to whole number (1 - 5%) or estimated to the nearest 5% (5 - 100%). Abundance was
counted (up to 20) and estimated above 20.

The assessment of function recorded the number of large trees, the presence of tree stem size class,
tree regeneration, number of trees with hollows and length of fallen logs, as well as leaf litter cover
within the 20 x 50 m plot and five 1 x 1 m subplots. The minimum number of plots and transects per
vegetation zone was determined using Table 4 of the BAM (OEH 2017a). Portions of the land within
the study area are either cleared land, cropped or consist of exotic grassland. Under the BAM (OEH
2017a), land not containing native vegetation is not subject to assessment beyond Section 5.4
(determination of a vegetation integrity score). A large proportion of grassland occurs within the
development site, ranging from exotic with few native grass species, to areas of low diversity native
pasture. Cleared land and disturbed grasslands were assigned to the most likely PCT and mapped as
“Disturbed Grasslands”.

4.1.4 PCT Identification
The method used for PCT identification included the following:

m  Use of the BioNet Vegetation Classification’s Community Identification keys. Search Criteria used
included Vegetation Formation, Vegetation Class, IBRA Region and selected community species
in the upper / mid / low stratum. This search produced a shortlist of potential PCTs.

m  Selection of the PCT was undertaken by comparing the descriptions of each potential PCT with
characteristics of the vegetation such as landform location, species composition and other
landscape features relevant to the vegetation community. When the vegetation community under
assessment was likely to conform to more than one PCT, the decision on a given PCT over other
options was based on presence of characteristic species, species richness and other aspects of
the PCT description.

m  The condition of the PCT was defined based on the absence of upper stratum, dominance of
exotics over natives and percentage bare land present.

m  Where derived grasslands were identified, the most likely PCT was allocated based on number of
native species shared with a given PCT, its location, landscape features and the neighbouring
PCTs.

4.2 PCTs Identified in the Subject Land

Determination of PCTs within the Subject Land identified the presence of four Plant Community Types
(PCT) as shown in Table 4.2 below.
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Table 4.2 Plant Community Types Occurring within the Subject Land

Plant Community Type Vegetation Vegetation Class
ID Name Formation
No
516 | Grey Box grassy woodland or open forest of the Grassy Woodlands Western Slopes
Nandewar Bioregion and New England Tableland Grassy Woodlands

Bioregion

544 | Rough-barked Apple — White Cypress Pine — Blakely’s Grassy Woodlands Western Slopes

Red Gum riparian open forest / woodland of the Grassy Woodlands
Nandewar Bioregion and New England Tableland
Bioregion

594 | Silver-leaved Ironbark — White Cypress Pine shrubby Dry Sclerophyll North-west Slopes Dry
open forest of Brigalow Belt South Bioregion and Forests (Shrub/grass | Sclerophyll
Nandewar Bioregion sub-formation) Woodlands

596 | Tumbledown Red Gum — White Cypress Pine — Silver- Dry Sclerophyll North-west Slopes Dry
leaved Ironbark shrubby woodland mainly in the Forests (Shrub/grass | Sclerophyll
northern Nandewar Bioregion sub-formation) Woodlands

A detailed description of each of these PCTs follows in Table 4.3 to Table 4.6.

Table 4.3  PCT 594: Silver-leaved Ironbark — White Cypress Pine shrubby
open forest of Brigalow Belt South Bioregion and Nandewar Bioregion

PCT 594: Silver-leaved Ironbark — White Cypress Pine shrubby open forest of Brigalow Belt South
Bioregion and Nandewar Bioregion

Vegetation Dry Sclerophyll Forest (Shrub/grass sub-formation)
Formation
Vegetation North-west Slopes Dry Sclerophyll Woodlands
Class
WELEIEU MR-l PCT ID: 594
PCT’s Common Name: Silver-leaved Ironbark — White Cypress Pine shrubby open
forest of Brigalow Belt South Bioregion and Nandewar
Bioregion
Condition Moderate
Low
Description Tall woodland to open forest dominated by Silver-leaved Ironbark (Eucalyptus melanophloia)

and Black Cypress Pine (Callitris endlicheri). Other trees may include White Box (Eucalyptus
albens), White Cypress Pine (Callitris glaucophylla), Tumbledown Red Gum (Eucalyptus
dealbata), Narrow-leaved Ironbark (Eucalyptus crebra) and less often

Smooth-barked Apple (Angophora leiocarpa) The shrub layer is sparse to mid-dense and

includes Olearia elliptica, Notelaea microcarpa var. microcarpa, Hibbertia obtusifolia, Melichrus
urceolatus, Xanthorrhoea johnsonii, Acacia elongata, Breynia cernua,
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PCT 594: Silver-leaved Ironbark — White Cypress Pine shrubby open forest of Brigalow Belt South
Bioregion and Nandewar Bioregion

Approximate

extent within
Subject Land

BAM Plots in
PCT

Acacia leiocalyx subsp. leiocalyx, Acacia penninervis var. penninervis, Beyeria viscosa and
Pimelea neo-anglica. The ground layer is sparse with frequent grass species including
Eragrostis leptostachya, Enneapogon gracilis, Aristida ramosa, Cymbopogon refractus,
Austrostipa scabra and Aristida vagans. Forb species include Dichondra repens, Vittadinia
cuneata, Brunoniella australis, Dichondra sp. A, Rostellularia adscendens subsp. adscendens,
Scleria mackaviensis and Phyllanthus virgatus. The rock ferns Cheilanthes sieberi subsp.
sieberi and Cheilanthes distans are common. Climbers include Parsonsia eucalyptophylia,
Desmodium brachypodum and Desmodium varians. Occurs on shallow loamy sand soils
mostly derived from sandstone on hills with rocky outcrops mainly in the northern Nandewar
Bioregion from north of Bingara to Arakoola with outliers in the Mole River district. The PCT is
found on conglomerate and sandstone on hills and low hills.

At the Subject Land the PCT is present in both moderate and low condition. Dominant tree
species recorded were Silver-leaved Ironbark, White Box and White Cypress Pine. Some
areas of the community lack Eucalypt trees completely and identification of likely PCT was
based on landform and characterisic ground cover species. Species characteristic of the
community include Oxalis perennans, Poison Pimelea (Pimelea neo-anglica), Mielichrus
urceolatus, Purple Wiregrass (Aristida ramosa), Speargrass (Austrostipa scabra subsp.
scabra), Yellow Burr-daisy (Calotis lappulacea), Slender Flat-sedge (Cyperus gracilis), Barbed
Wrie Grass (Cymbopogon refractus), Cheilates sieberi, Glycine clandestina and Corrugated
Sida (Sida corrugata).

Moderate: 4.10 ha
Low: 9.54 ha

Moderate: Four plots (P2, P7, P15 and P16)
Low: five plots (P1, P9, P17, P21 and P40)

Justification of
evidence used
to identify the
PCT

PCTs 594 and 596 had similar distributional patterns and a total of nine species characteristic
of each PCT was recorded in some of these plots, including White Cypress Pine, which is listed
as a dominant species in both PCTs.

The decision was made to select PCT 594 based on the abundance of Austrostipa scabra subsp.
scabra, Sporobolus creber and/or Poison Pimelea which is are characteristic species of PCT
594 and are absent in PCT 596.

This PCT was identified relying on the presence of species typical of the PCT as follows:
Upper stratum: dominated by Silver-leaved Ironbark
Mid-stratum: presence of White Cypress Pine and/or Poison Pimelea

Ground stratum: presence of Oxalis perennans, Austrostipa scabra subsp. scabra, Cymbopogon
refractus and Aristida ramosa

The condition of this PCT was selected based on the presence of upper stratum, cover of exotic
species (e.g. Tiger Pear) and intensity of sheep and cattle grazing.

TEC Status

Estimate of
percent cleared

PCT 594 is not associated with a TEC
53%
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PCT 594: Silver-leaved Ironbark — White Cypress Pine shrubby open forest of Brigalow Belt South
Bioregion and Nandewar Bioregion

Images of PCT
within the
Subject Land

Photograph 4-1 View of PCT 594 in Plot 2

Photograph 4-2 View of PCT 594 in Plot 21

PCT — Plant Community Type; TEC — Threatened Ecological Community
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Table 4.4 PCT 596: Tumbledown Red Gum — White Cypress Pine — Silver-
leaved Ironbark shrubby woodland mainly in the northern Nandewar Bioregion

PCT 596: Tumbledown Red Gum — White Cypress Pine — Silver-leaved Ironbark shrubby woodland
mainly in the northern Nandewar Bioregion

Vegetation Dry Sclerophyll Forest (Shrub/grass sub-formation)
Formation

WELEIENCNGIEESI North-west Slopes Dry Sclerophyll Woodlands
\VEGCIENMRY -3 PCT ID: 596

PCT’'s Common Name: Tumbledown Red Gum — White Cypress Pine — Silver-
leaved Ironbark shrubby woodland mainly in the northern
Nandewar Bioregion

Condition Moderate

Low

Very Low

Derived Native Grassland

Description Mid-high to low woodland or open forest dominated by Tumbledown Red Gum
(Eucalyptus dealbata), White Cypress Pine (Callitris glaucophylla) and Silver-leaved
Ironbark (Eucalyptus melanophloia). Other tree species may include Caley’s Ironbark
(Eucalyptus caleyi subsp. caleyi), Rough-barked Apple (Angophora floribunda), Long-
fruited Bloodwood (Corymbia dolichocarpa), Black Cypress Pine (Callitris endlicheri) and
Rusty Fig (Ficus rubiginosa). There is usually a dense shrub/small tree layer of species
such as Leptospermum brevipes, Acacia cheelii, Notelaea microcarpa var. microcarpa,
Melichrus urceolatus, Xanthorrhoea johnsonii and Leucopogon muticus. The vine
Pandorea pandorana is often abundant. The ground layer is sparse with Cheilanthes
distans, Cheilanthes sieberi subsp. sieberi, Aristida vagans, Cymbopogon refractus,
Entolasia stricta and Aristida ramosa most frequent. Forb species include Plectranthus
parviflorus, Commelina cyanea, Scleria mackaviensis, Dichondra species A, Calotis
lappulacea, Phyllanthus virgatus, Vittadinia sulcata and Galium guadichaudii. Occurs on
shallow loamy sand soils in hilly areas at low altitudes.

At the Subject Land, the PCT is present in a disturbed state due to the long history of
clearing, grazing and timber removal. Upper stratum is represented by Tumbledown Red
Gum (Eucalyptus dealbata), Silver-leaved Ironbark (Eucalyptus melanophloia), Black
Cypress Pine (Callitris endlicheri) and White Cypress Pine (Callitris glaucophylla). Other
species present include: Purple Wiregrass (Aristida ramosa), Bristly Cloak Fern
(Cheilanthes distans), Barbed Wire Grass (Cymbopogon refractus), Slender Flat-sedge
(Cyeprus gracilis), Slender Tick-trefoil (Desmodium varians), Urn-heath (Melichrus
urecolatus), Thargomindah Nightshade (Solanum sturtianum), Yellow Burr-daisy (Calotis
lappulacea), Johnson’s Grass Tree (Xanthorrhoea johnsonii), Glycine clandestina and
Vittadina sulcata.

Approximate Moderate: 11.15 ha

DACTNMTIGTRGEN | ow: 0.25 ha

Subject Land Very Low: 0.30 ha

Derived Grassland in Low condition: 9.04

BAM Plots in Moderate: four plots (P8, P10, P11 and P12)

PCT Low: two plots (P3 and P5)

Very Low: one plot (P41)

Derived Grassland in Low condition: four plots (P14, P23, P26 and P29)
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PCT 596: Tumbledown Red Gum — White Cypress Pine — Silver-leaved Ironbark shrubby woodland
mainly in the northern Nandewar Bioregion

Justification of This PCT was identified relying on the presence of dominant tree species and other typical
G ENICNIEGRGGM species of the PCT as follows:

identify the PCT m  Upper stratum: dominated by Tumbledown Red Gum and Silver-leaved Ironbark

m  Mid-stratum: dominated by White Cypress Pine, presence of other species such as
Black Cypress Pine

m  Ground stratum: presence of Cheilantes distans, a frequent species in the PCT,;
along with other species such as Thargomindah Nighshade.
The condition of this PCT was selected based on the presence of upper stratum, cover of
exotic species (e.g. Tiger Pear) and intensity of sheep and cattle grazing.

Species relied Tumbledown Red Gum, Silver-leaved Ironbark, Black Cypress Pine, White Cypress Pine,
upon for PCT Barbed Wire Grass and Bristly Cloak Fern (Cheilantes distans).
identification

TEC Status PCT 596 is not associated with a TEC

Estimate of 38%
percent cleared

Images of PCT
within the
Development
Site

Photograph 4-3 View of PCT 596 in Plot 10
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PCT 596: Tumbledown Red Gum — White Cypress Pine — Silver-leaved Ironbark shrubby woodland
mainly in the northern Nandewar Bioregion

Photograph 4-4 View of PCT 594 in Plot 5

Notes: PCT — Plant Community Type; TEC — Threatened Ecological Community

Table 4.5 PCT 516: Grey Box grassy woodland or open forest of the
Nandewar Bioregion and New England Tableland Bioregion

PCT 516: Grey Box grassy woodland or open forest of the Nandewar Bioregion and New England
Tableland Bioregion

Vegetation Formation Grassy Woodlands
Vegetation Class Western Slopes Grassy Woodlands
Vegetation Type PCT ID: 516
PCT’s Grey Box grassy woodland or open forest of the Nandewar
Common Bioregion and New England Tableland Bioregion
Name:
Condition Moderate (occurring adjacent to Subject Land)

Very Low (occurring within Subject Land)

Derived Native Grasslands in Moderate condition (occurring
within Subject Land)

Description This PCT is described as widespread, mid-high to very tall woodland or open
forest occurring on flat to undulating sites at low to mid elevation, mainly on fine-
grained soils on sedimentary and metasedimentary substrates. It is dominated
by Grey Box
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PCT 516: Grey Box grassy woodland or open forest of the Nandewar Bioregion and New England
Tableland Bioregion

(Eucalyptus moluccana) (crossing with Eucalyptus albens at sites with basalt
influence) which is associated with Blakely’s Red Gum (Eucalyptus blakelyi),
Yellow Box (Eucalyptus melliodora) and/or White Cypress Pine (Callitris
glaucophylla), with occasional Rough-barked Apple (Angophora floribunda). A
sparse shrub layer of Notelaea microcarpa var. microcarpa and/or Dodonaea
viscosa subsp. spatulata is sometimes present. The ground layer is dense and
diverse, containing a mix of grasses and forbs including Cymbopogon refractus,
Austrostipa scabra subsp. scabra, Aristida ramosa, Asperula conferta,
Bothriochloa decipiens, Daucus glochidiatus, Dichanthium sericeum subsp.
sericeum, Carex inversa, Chrysocephalum apiculatum, Cymbonotus
lawsonianus, Dichondra sp. A, Glycine tabacina, Poa sieberiana, Desmodium
varians, Eremophila debilis, Austrodanthonia racemosa var. obtusata,
Austrostipa verticillata, Dichondra repens, Hydrocotyle laxiflora, Plantago
debilis, Rostellularia adscendens subsp. adscendens, Chloris ventricosa,
Geranium solanderi var. solanderi, Cyperus gracilis, Hypericum gramineum,
and (rarely) Panicum paludosum. This community is found in

the undulating floors of the major river valleys of the Nandewar and far western
New England bioregions.

At the Subject Land, the community is highly disturbed with few characteristic
species present, including: White Cypress Pine (Callitris glaucophylla), Silver-
leaved Ironbark (Eucalyptus melanophoia), Small-leaf Bluebush (Maireana
microphylla), Purple Wiregrass (Aristida ramosa), Dichondra sp. A, Red Grass
(Botriochloa decipiens) and Speargrass (Austrostipa scabra subsp. scabra),

NI (OUNEICIDACEINMMIGIN Moderate: 0 ha
the Subject Land Very Low: 3.00 ha
Derived Grassland in Moderate condition: 2.76 ha

BAM Plots in PCT Moderate: one plot (P38)
Very Low: three plots (P31, P39 and P42)
Derived Grassland in Moderate condition: two plots (P28 and P32)

Justification of evidence PCT 516 was identified based on the presence of characteristic species of this
used to identify the PCT vegetation community and its distribution at landform elements such as
drainage depression.
This PCT was identified relying on the presence of species typical of the PCT as
follows:

m  Upper stratum: Grey Box

m  Mid-stratum: presence of Small-leaf Bluebush

m  Ground stratum: presence of Dichondra sp. A, Purple Wiregrass,

Speargrass and Red GrassDistribtuion near drainage depression

The condition of this PCT was selected based on the presence of upper
stratum, cover of exotic species (e.g. Tiger Pear) and intensity of sheep and
cattle grazing.

Species relied upon for Grey Box, Small-leaf Bluebush, Purple Wiregrass, Dichondra sp. A, Red Grass
PCT identification and Speargrass

TEC Status PCT 516 is not associated with a TEC

Estimate of percent 85%
cleared
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PCT 516: Grey Box grassy woodland or open forest of the Nandewar Bioregion and New England
Tableland Bioregion

Images of PCT within the
Subject Land

Photograph 4-5 View of Moderate Condition PCT 516 in Plot 38

Photograph 4-6 View of Very Low Condition PCT 516 in Plot 42

Notes: PCT — Plant Community Type; TEC — Threatened Ecological Community
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Table 4.6 PCT 544: Rough-barked Apple — White Cypress Pine — Blakely’s
Red Gum riparian open forest / woodland of the Nandewar Bioregion and New
England Tableland Bioregion

PCT 544: Rough-barked Apple — White Cypress Pine — Blakely’s Red Gum riparian open forest /
woodland of the Nandewar Bioregion and New England Tableland Bioregion

Vegetation Formation Grassy Woodlands

Vegetation Class Western Slopes Grassy Woodlands

Vegetation Type PCT ID: 544
PCT’s Rough-barked Apple — White Cypress Pine — Blakely’s Red
Common Gum riparian open forest / woodland of the Nandewar
Name: Bioregion and New England Tableland Bioregion
Condition Moderate (occurring adjacent to Subject Land)

Low (occurring within Subject Land)

Description This PCT is described as tall open forest to woodland dominated by Rough-
barked Apple (Angophora floribunda) in association with Blakely’s Red Gum
(Eucalyptus blakelyi), White Cypress Pine (Callitris glaucophylla) or Yellow Box
(Eucalyptus melliodora) or Black Cypress Pine (Callitris endlicheri) or White Box
(Eucalyptus albens). The shrub layer is sparse comprising species such as
Notelaea microcarpa var. microcarpa, Leptospermum polygalifolium subsp.
transmontanum, Oleatria ellitptica, Leptospermum brevipes, Beyeria viscosa,
Cassinia quinquefaria, Dodonaea viscosa subsp. angustifolia, Pimelea neo-
anglica, Maireana microphylla and Acacia neriifolia. The ground layer is often
dense and is comprised of the mat-rush (Lomandra longifolia) and a range of
grasses including Microlaena stipoides var. stipoides, Bothriochloa macra,
Austrostipa verticillata, Echinopogon caespitosus, Eragrostis leptostachya and
blady grass (Imperata cylindrica). Forb species include Dichondra sp. A,
Dichondra repens, Plantago debilis, Oxalis perennans, Rostellularia
adscendens subsp. adscendens, Swainsonia galegifolia, Urtica incisa,
Cynoglossum australe and Vittadinia dissecta. Sedges include Cyperus gracilis
and Carex inversa. The invasive weed Coolatai grass (Hyparrhenia hirta) occurs
at some sites. Occurs on a variety of alluvial or colluvial soils from sand to
loamy-clay soil along stream banks and on valley flats throughout the Nandewar
and west New England Tableland Bioregions. Grades into ID84 River Oak
Riparian Woodland or ID78 River Red Gum woodland. Similar to the Rough-
barked Apple woodland ID281 in the BBS Bioregion. Mainly cleared and often
weed infested. A threatened community.

At the Subject Land the PCT is present in low condition. Dominant tree species
recorded were Rough-barked Apple (Angophora floribunda), Yellow Box
(Eucalyptus melliodora) and White Cypress Pine (Callitris glaucophylla). Other
characteristic species included Notelaea microcarpa var. microcarpa, Beyeria
viscosa, Maireana microphylla, Pimelea neo-anglica, Microlaena stipoides var.
stipoides and Austrostipa verticillata.

NI (OUNEICIHAEN MG Moderate: 0 ha
the Subject Land Low: 0.83 ha

BAM Plots in PCT Moderate: one plot (P43)
Low: one plot (P44)

Justification of evidence PCT 544 was identified based on the presence of characteristic species of this
used to identify the PCT vegetation community and its distribution at landform elements such as bank
(streambank), stream bed, stream channel.
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PCT 544: Rough-barked Apple — White Cypress Pine — Blakely’s Red Gum riparian open forest /
woodland of the Nandewar Bioregion and New England Tableland Bioregion

This PCT was identified relying on the presence of species typical of the PCT as
follows:
m  Upper stratum: Rough-barked apple and Yellow box

m  Mid-stratum: presence of Notelaea microcarpa var. microcarpa, Beyeria
viscosa, Maireana microphylla, Pimelea neo-anglica

m  Ground stratum: presence of Microlaena stipoides var. stipoides and
Austrostipa verticillata

The condition of this PCT was selected based on the cover/integrity of upper
stratum.

Species relied upon for As above
PCT identification

TEC Status PCT 544 corresponds to the NSW listed endangered ecological community (EEC)
“White Box Yellow Box Blakely’s Red Gum Woodland”.

The occurrence of this TEC on the Subject Land is not considered to satisfy the
minimum condition criteria for the Commonwealth listing of this TEC. This
determination has been made on the basis of very small patch sizes occurring on
the Subject Land, low diversity of native understorey species and absence of
“important species” as described in the Threatened Species Scientific Committee
listing advice and National Recovery Plan for the TEC.

Estimate of percent 65%
cleared

Images of PCT within the
Subject Land

Photograph 4-7 View of Moderate Condition PCT 544
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PCT 544: Rough-barked Apple — White Cypress Pine — Blakely’s Red Gum riparian open forest /
woodland of the Nandewar Bioregion and New England Tableland Bioregion

Photograph 4-8 View of Low Condition PCT 544

Notes: PCT — Plant Community Type; TEC — Threatened Ecological Community

4.2.1 Cleared and Disturbed Land

Cleared and disturbed land within the Subject Land has a long history of heavy grazing and does not
correspond to any recognisable PCT. However to facilitate this assessment and in accordance with
the BAM (and advice from BCD confirming that Common Couch is to be included in the BAM
calculator as a native species), these areas have been assigned a likely PCT based on surrounding
vegetation and location within the landscape. Three vegetation zones for cleared and disturbed land
were assessed:

m  516_Disturbed Grassland: a total of 7.39 ha of cleared and/or highly disturbed land. A total of
three BAM plots were assessed in this vegetation zone (P27, P33 and P35).

m 594 Disturbed Grassland: a total of 48.81 ha of cleared and/or highly disturbed land. A total of
eight BAM plots were assessed in this vegetation zone (P6, P18, P19, P22, P24, P25, P36 and
P37).

m 596 Disturbed Grassland: a total of 50.59 ha of cleared and/or highly disturbed land. A total of
five BAM plots were assessed in this vegetation zone (P4, P13, P20, P30 and P34).

Cleared and disturbed land was widespread across the Subject Land which is consistent with its
historical and current land uses which include clearing, cropping and grazing. Cattle, sheep and goats
were present across the Subject Land and a very intense level of grazing was observed. Flora
species included a mix of native and exotic species, including high threat exotics (see flora list in
Appendix H). Upper and mid-stratum were generally absent, with the exception of some isolated
scattered trees as shown in Photographs 4-7 to 4-10.
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4.3 Vegetation Integrity Assessment

4.3.1 Vegetation Zones and Survey Effort

The random meander surveys and detailed floristic plots have been used to assist the delineation of
zones. Each of the identified PCTs were stratified into zones with a similar broad condition state.
These zones were defined based on the overstorey condition, understorey condition and observed
land management practices.

A total of 9 native vegetation zones plus cleared land were identified in the development site as listed
in Table 4.6 and mapped in Figure 4.2.

A total of 44 vegetation integrity plots were collected in accordance with section 5 of the BAM (OEH
2017) to determine their condition.

Photograph 4-7: View of cleared land in plot P4 Photograph 4-8: View of cleared land in plot P13
Photograph 4-9: View of cleared and disturbed Photograph 4-10: View of cleared and disturbed
land in plot P35 land in plot P22
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Table 4.7 Vegetation Zones on the Subject Land

NATIVE VEGETATION

Zone
ID

PCTID

Stratification Unit /
Condition Class

Extent within
development
site

BAM plots
required

Survey effort
(number of Plots)

Patch Size (ha)
(Number of patches)

Reference

Native Vegetation

1

594 _ Silver-leaved Ironbark — White
Cypress Pine shrubby open forest of
Brigalow Belt South Bioregion and
Nandewar Bioregion

594 _ Silver-leaved Ironbark — White
Cypress Pine shrubby open forest of
Brigalow Belt South Bioregion and
Nandewar Bioregion

596_ Tumbledown Red Gum — White
Cypress Pine — Silver-leaved Ironbark
shrubby woodland mainly in the
northern Nandewar Bioregion

Moderate

Low

Moderate

4.10 ha

9.54 ha

11.15 ha

>1000 ha (1)

<5 ha (3); >1000 ha
(1)

>1000 ha (1)

596 Tumbledown Red Gum — White
Cypress Pine — Silver-leaved Ironbark
shrubby woodland mainly in the
northern Nandewar Bioregion

Low

0.25 ha

>1000 ha (1)

596 Tumbledown Red Gum — White
Cypress Pine — Silver-leaved Ironbark
shrubby woodland mainly in the
northern Nandewar Bioregion

Very Low

0.30 ha

>1000 ha (1)

596 Derived Grassland

516_Grey Box grassy woodland or
open forest of the Nandewar Bioregion
and New England Tableland Bioregion

Low

Very Low

9.04 ha

3.00 ha

<5 ha (5)

>1000 ha (1)

Table 4.3

Table 4.4

Table 4.5
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Zone PCTID Stratification Unit / Extent within BAM plots Survey effort Patch Size (ha) Reference
ID Condition Class development required (number of Plots) | (Number of patches)
site
8 516_Derived Grassland Moderate 2.76 ha 2 2 <5 ha (7)
9 544 Rough-barked Apple — White Low 0.83 ha 1 1 >1000 ha (1) Table 4.6
Cypress Pine — Blakely’s Red Gum
riparian open forest / woodland of the
Nandewar Bioregion and New England
Tableland Bioregion
Predominantly Cleared and Disturbed land
NA 516_Disturbed Grassland Other 7.39 ha 3 3 N/A
10 594 Disturbed Grassland Other 49.81 ha 4 8 N/A Refer
Section
11 596_Disturbed Grassland Other 50.59 ha 5 5 N/A 421
12 Cleared Land / Dams Other 0.48 ha - - N/A
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4.3.2 Vegetation Integrity Assessment Results

A total of 134 plant species were recorded within the 44 vegetation integrity survey plots (see Table
H.6 in Appendix H). The field data sheets with results of the vegetation plots and photos of each plot
are shown in Appendix G.

The plot data from the vegetation integrity survey plots were entered into the BAM calculator. The
results of the vegetation integrity assessment are provided in

Table 4.6.
Table 4.6  Summary of Vegetation Integrity Scores
No Vegetation Zone ID Composition | Structure | Function | Vegetation
Score Score Score Integrity
Score

1 PCT 594_Moderate 52.9 43.6 99.8 61.3

2 PCT 594_Low 39.3 18.4 50.9 33.3

3 PCT 596_Moderate 67.4 52.3 69.4 62.6

4 PCT 596_Low 18.9 40.9 71.8 38.2

5 PCT 596_Very Low 18.4 22.7 31.6 23.6

6 PCT 596_Derived_Low 48.7 04 29.3 8

7 PCT 516_Very Low 31.6 11.2 24.9 20.7

8 PCT 516_Derived_Moderate 20 50.3 15 24.7

9 PCT 544_Low 26.7 243 65.9 35

10 516_Disturbed Grasslands 19.3 13.5 15 15.8

11 594 Disturbed Grasslands 25.7 2.4 26.2 11.8

12 596_Disturbed Grasslands 17.7 0.9 11 5.6
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5. THREATENED SPECIES
5.1 Fauna Habitat Assessment

5.1.1 Important Habitat Mapping

For a small number of threatened species, a habitat constraint may refer to a mapped location that
identifies areas that are considered important for those species. Maps currently available include
important areas for the Swift Parrot (Lathamus discolor) and Regent Honeyeater (Anthochaera
phrygia). These maps have been reviewed and the Subject Land does not form part of the important
habitat mapping for either of these species.

5.1.2 Onsite Habitat Assessment

A habitat assessment was undertaken onsite seeking to identify the following fauna habitat features
within the Subject Land:

m  Habitat trees including hollow-bearing trees and nest trees;

m  Foraging resources including fruiting and flowering plants and other feed tree species;
m  Waterbodies including condition assessment;

m  Rocks, ground litter and logs;

m  Burrows, dens, nests and dreys; and

m  Koala food trees.

Searches were also completed for indirect evidence of fauna habitat including scats, bones, tracks
and frails.

The onsite habitat assessment identified that the majority of the Subject Land is highly disturbed, only
supporting fauna species which are able to persist in highly modified agricultural landscapes and
within woodland remnants. Additional habitat features assessed are provided in Table 5.1.

Table 5.1 Additional Habitat Features Considered

Habitat Features Available with the Development Site

Occurrences of Not present within the Development Site
Karst, Caves,
Crevices and Cliffs

Occurrences of A total of eleven rocky areas were recorded within the Subject Land (see Figure 5.b).

Rock Targeted reptile searches were undertaken in six of those rocky areas. Rocky areas
were present on crests and hillsides as shown in Photograph 5-1 to Photograph 5-4
below.

Threatened species that could occur in these rocky outcrops are the:
®  Pink - tailed Legless Lizard (Aprasia parapulchella)
m  Rodd’s Star Hair (Astrotricha roddii)

m  Border Thick-tailed Gecko (Uvidicolus sphyrurus)

As these species were not detected, the rocky outcrops were considered unlikely to
provide habitat for threatened species.
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Habitat Features

Available with the Development Site

Occurrences of
Human made
structures and Non-
native Vegetation

Termite/ ant
mounds

The only human made structures present within the Subject Land are fences, gates and
stockyards. No built structures, such as sheds or dwellings, are present.

A total of 39 ant/termite mounds were observed across the Subject Land as shown in
Figure 5.b. An example of mounds found within the Subject Land are shown in
Photograph 5-5 and Photograph 5-6 below.

Hollows and Hollow
Bearing Trees

Bird nests

A total of 60 hollow bearing trees were recorded across the Subject Land (see Table
H.7 in Appendix H and Figure 5.b). Trees with hollows were eucalypt trees and stags
(see Photograph 5-7 to Photograph 5-10). As shown in Graph 5-1 below, most hollows
were medium size of less than or equal to 20cm diameter, followed by large hollows
(greater than 20cm diameter) and small hollows (less or equal to 5cm diameter).

Hollow frequency

8
7
6
5
4
3
2
1
0 .
7c

m 10 cm 15cm  20cm  25cm  30cm  35cm  40cm  45cm
Graph 5-1 Tree hollow sizes and their frequency

Numerous bird nest were observed across the Subject Land (see Photograph 5-11 to
Photograph 5-14). Grey-crowned Babbler were observed actively adding sticks to one
nest which indicates that the Subject Land is occupied by a breeding population of this
species. Twenty-one nests were considered likely to be used by the Grey-crowned
Babbler. The distribution of bird nests is shown in Figure 5.b and Figure 5.2.

Koala Habitat
Values

Only nine records of koala exists within the 10km locality as per BioNet atlas. The
nearest records were recorded in 1999 at approximately 1.5km south from the Subject
Land. Threatened species surveys indicated that no koalas, koala scats or evidence of
koala scratches were observed within the Subject Land. This is not unexpected due to
the high level of clearance and disturbance at the Subject Land.

Only one species listed as Koala Feed Tree (SEPP44), White Box (Eucalyptus albens),
was recorded in low numbers within the Subject Land.
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Photograph 5-1 View of rocky are on a hillside Photograph 5-2 View of rocky area on a hillside

Photograph 5-3 View of rocky area on a hillside and crest Photograph 5-4 View of rocky area on a hill crest

Photograph 5-5 Example of termite/ant mound Photograph 5-6 Example of termite/ant mounds
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Photograph 5-7 View of tree with hollow Photograph 5-8 View of stag with hollow
Photograph 5-9 View of tree with hollows Photograph 5-10 View of hollowed stag
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Photograph 5-11 View of Grey-crowned Babbler nest Photograph 5-12 Bird’s nests on tree
Photograph 5-13 Tree with bird nest Photograph 5-14 View of bird’s nest on Eucalypt tree
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5.2 Rivers, Streams and Wetlands

Riparian areas and farm dams were inspected along random meander transects in the assessment
area surrounding the Subject Land.

5.2.1 Creek Lines

Third, second and first order un-named creek lines are present within Lot 2 in DP1039185 and are
mapped tributaries of the Dumaresq River (see Figure 3.2). The creeks within the Project Boundary
can be grouped as follows:

m  Western Creek: This is a first order creek located within the Subject Land. This creek was dry
during all the three survey periods (September 2018, December 2018 and March 2019) and
provides very limited, if any aquatic habitat value.

m  Central Creek and tributaries: This is a third order creek within the northern portion of the Project
boundary and then diverges into a third order (eastern arm) and second order (western arm) to
the south. These creeks were dry during all the three survey periods (September 2018,
December 2018 and March 2019) and provides limited, seasonal aquatic habitat value only.
Approximately six first order streams also converge into this central creek and provide very
limited, if any aquatic habitat value.

m  Eastern Creek: The southernmost portion of a first order stream is located on the eastern portion
of the Project boundary (Lot 2 DP1039185) and outside of the Subject Land. This creek was not
surveyed and will not be affected as part of the proposed development.

The overall condition of creek lines within the development footprint and the Project boundary is poor.
Creek lines were dry during all three survey periods and erosion was noted along their banks (see
Photograph 5-15 to Photograph 5-18). Clearly defined river banks and channels are evident within
the western, central and eastern creek lines indicating that at some point, these areas do contain
large amounts of water and would provide some limited aquatic habitat for those species not
dependent on a permanent water resource. The remaining 15 order creek lines within the Subject
Land do not have conspicuous banks and bed and are not considered an aquatic habitat resource.

Riparian vegetation is mostly absent with scattered trees or patches of trees present. However,
remnants of the Threatened Ecological Community — White Box Yellow Box Blakely’s Red Gum
Woodland were observed in several locations in association with stream banks and channels. Several
vehicle crossing are present on creek lines within the Project Boundary.

It is worth noting that in natural conditions, when an aquatic species is present in a major river, that
species is expected to also be distributed in the tributaries of that river because the river system is
connected and water flows freely across the tributaries of the system. Where natural connectivity in
riparian systems occur, naturally occurring restrictions to aquatic biodiversity are related to species-
specific habitat and ecological requirements. Natural connectivity between the Dumaresq River and its
tributaries at the Project Boundary no longer exists based on the presence of Bruxner Way, which
runs in a general east-west direction along the northern boundary of the Project Boundary and
beyond. It is worth noting that bridges were built on the highway at some of the major creeks and
rivers intersections, such as Little Oaky Creek and Beardy River. This was not the case for tributaries
crossing the Project Boundary.

Given that no connectivity exists between other tributaries of the Dumaresq River/Beardy River
system and the creeks present at the Project Boundary, it is unlikely for those creeks to currently
represent suitable habitat for aquatic biodiversity from the Dumaresq River.
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Photograph 5-15 View of riparian area on the Project  ppotograph 5-16 View of riparian area with vegetated
Boundary bed

Photograph 5-17 View of dry and eroded creek line Photograph 5-18 View of creek near vehicle crossing

with sparse trees on river bank

5.2.2 Farm Dams

A total of six farm dams are located within the Subject Land. Most of the farm dams were dry during
surveys although they would provide a catchment for overland flow. As shown in photographs below,
no fringing or submerged aquatic vegetation was present in these farm dams. An unidentified turtle
was observed.
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Photograph 5-20 View of a small farm dam within the

Photograph 5-19 View of a farm dam with water within
assessment area

the assessment area

Photograph 5-21 View of dry farm dam within the Photograph 5-22 View of farm dam within the

assessment area
assessment area

5.3 Ecosystem Credit Species

A list of ecosystem credit species predicted to occur within the Subject Land, based on the PCTs
present and generated by the calculator associated within the BAM (OEH 2017a) is provided in Table
5.2. The potential for these species to occur within the Subject Land was assessed in accordance
with Section 6.2 of the BAM (OEH 2017a).

Two ecosystem credit species, the Glossy Black Cockatoo and White-bellied sea-eagle, were
excluded from the assessment based on lack of foraging habitat across the Subject Land, all other
species have been assumed to occur and contribute to ecosystem credits.

www.erm.com Version: 2.0 Project No.: 0470861 Client: GAIA Australia 20 March 2020 Page 51
0470861 GAIA Bonshaw Solar BDAR_Version 3 Final_for submission.docx



GAIA BONSHAW SOLAR EIS

Revised Biodiversity Development Assessment Report

THREATENED SPECIES

Table 5.2 Ecosystem Credit Species (BAM Calculator)
Ecosystem Credit Species BC Act | EPBC Justification for inclusion/exclusion
Listing Act
Listing

Anomalopus mackayi E \% Included. Potential habitat for the species is

Five-clawed Work skink present within fallen logs and open paddocks
with scattered trees.

Anthochaera phrygia CE CE Included. Potential foraging habitat is present.

Regent Honeyeater (Foraging) This woodland bird species forages in
woodlands with significantly large numbers of
mature trees, high canopy cover and
abundance of mistletoes. No habitat is
available within the disturbed grasslands.

Artamus cyanopterus cyanopterus \% - Included. Potential foraging habitat is present

Dusky Woodswallow in most woodland vegetation zones, excluding
grasslands, cleared and disturbed land.

Calyptorhynchus lathami V - Excluded as the Subject Land does not contain

Glossy Black-Cockatoo (Foraging) preferred foraging resources (Allocasuarina or
Casuraina sp) for the species

Chalinolobus picatus V Included. The species’ calls were recorded in

Little Pied Bat the assessment area and hollow bearing trees
are present across the Subject Land.

Chthonicola sagittata V - Included. This species was recorded adjacent

Speckled Warbler to the Subject Land during potential offset site
investigations. Suitable habitat for the species
is considered to occur in woodland PCTs.
Grasslands and cleared land (disturbed
grasslands) do not represent suitable habitat
for the species.

Circus assimilis \% - Included. Potential habitat for the species

Spotted Harrier occurs across all vegetation zones in the
Subject Land.

Climacteris picumnus victoriae \% - Included. This species was recorded adjacent

Brown Treecreeper (eastern to the Subject Land during potential offset site

subspecies) investigations. Suitable habitat for the species
is considered to occur in woodland PCTs.
Grasslands and cleared land (disturbed
grasslands) do not represent suitable habitat
for the species.

Daphoenositta chrysoptera \% - Included. Potential habitat for the species

Varied Sittella occurs in woodland vegetation within the
Subject Land.

Glossopsitta pusilla V - Included. Potential habitat for the species

Little Lorikeet occurs in Eucalypt trees across all vegetation
zones within the Subject Land.

Grantiella picta V V Included. Potential habitat for the species

Painted Honeyeater

occurs in Box and Ironbark trees across the
Subject Land.

Www.erm.com Version: 2.0

Project No.: 0470861

Client: GAIA Australia

0470861 GAIA Bonshaw Solar BDAR_Version 3 Final_for submission.docx

20 March 2020 Page 52



GAIA BONSHAW SOLAR EIS

Revised Biodiversity Development Assessment Report

THREATENED SPECIES

Ecosystem Credit Species BC Act | EPBC Justification for inclusion/exclusion
Listing Act
Listing

Haliaeetus leucogaster V - Excluded. Habitats are characterised by the

White-bellied Sea-eagle (Foraging) presence of large areas of open water
including larger rivers, swamps, lakes, and the
sea. No foraging habitat available within the
Subject Land.

Hieraaetus morphnoides \% - Included. Potential foraging habitat for the

Little Eagle (Foraging) species occurs in woodland areas within the
Subject Land.

Lathamus discolour E CE Included. Potential foraging habitat for the

Swift Parrot (Foraging) species occurs in Eucalypt trees in treed
vegetation zones within the Subject Land.
Derived grasslands and cleared (disturbed
grasslands) excluded.

Lophoictinia isura \% - Included. Potential foraging habitat for the

Square-tailed Kite (Foraging) species occurs over the canopy of woodlands
along riparian zones within the Subject Land.

Macropus dorsalis E Included. Potential foraging habitat for the

(Black-striped Wallaby) species occurs across the Subject Land.

Melanodryas cucullata cucullata V - Included. Potential foraging habitat is present

Hooded Robin (south-eastern form) in woodland vegetation zones within the
Subject Land.

Melithreptus gularis gularis \Y, - Included. Potential foraging habitat is present

Black-chinned Honeyeater (eastern in woodland vegetation zones within the

subspecies) Subject Land.

Miniopterus orinae oceanensis V - Included. The species’ calls were recorded

Large Bent-winged bat (Foraging) within the Subject Land. The species forages
over the canopy of trees, so suitable habitat is
present in woodland vegetation zones within
the Subject Land.

Neophema pulchella V - Included. Suitable habitat for the species

Turquioise Parrot includes woodlands and native grasslands.
Roosting and breeding habitat for this
woodland bird are hollow-bearing trees in
woodlands. It forages in woodlands and native
grasslands.

Ninox connivens \% - Included. Potential foraging habitat is present

Barking Owl (Foraging) in woodland vegetation zones within the
Subject Land.

Nyctophilus corbeni V - Included. The species’ calls were recorded in

Corben’s Long-eared Bat the assessment area and hollow bearing trees
are present across the Subject Land.

Petroica boodang \% - Included. Limited suitable habitat for the

Scarlet Robin

species occurs in woodlands with fallen logs
and timber wtihtin the Subject Land.
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Ecosystem Credit Species BC Act | EPBC Justification for inclusion/exclusion
Listing Act
Listing
Petroica phoenicea V - Included. Limited potential habitat is present in
Flame Robin woodland vegetation zones within the Subject
Land.

Phascolarctos cinereus \Y, - Included. A small number of suitable feeding
Koala (Foraging) trees (i.e. E. albens) were recorded within the

Subject Land. Koalas, or evidence of Koala
activity, were not recorded during surveys.

Pomatostomus temporalis temporalis V - Included. Recorded on site. Foraging and
Grey-crowned Babbler (eastern breeding habitat for the species is present in
subspecies) woodland vegetation zones. Cleared land (i.e.

disturbed grasslands) excluded.

Pteropus poliocephalus \Y, V Included. Potential foraging habitat is present

Grey-headed Flying-fox (Foraging) in canopy of Eucalypt trees. Grasslands and
cleared land excluded as potential foraging
habitat.

Saccolaimus flaviventris V - Included. The species’ calls were recorded in

Yellow-bellied Sheathtail-bat the assessment area and hollow bearing trees

are present across the Subject Land.

Stagonopleura guttata \% - Included. Potential roosting and breeding
Diamond Firetail habitat for the species occurs in woodlands,
foraging habitat for the species occurs across
the entire Subject Land.

Tyto novaehollandiae \% - Included. Potential foraging habitat is present
Masked Owl (Foraging) in eucalypt forests/woodlands and along their
edges within the Subject Land.

5.4 Species Credit Species

An assessment of habitat constraints for threatened species was undertaken in accordance with
Step 2 of Section 6.4 of the BAM (OEH 2017a). For those threatened species predicted to occur and
for which habitat constraints are listed, an assessment was undertaken of the presence of the habitat
features within the development site.

The species generated by the calculator with habitat constraints, as well as the results of the habitat
constraints assessment, are shown in Table 5.3.

Under Section 6.4.1.17 of the BAM, a species credit species can be considered unlikely to occur on a
development site (or within specific vegetation zones) if following field assessment, it is determined
that the habitat is substantially degraded such that the species is unlikely to utilise the development
site (or specific vegetation zones).

A total of eight candidate species credit species were excluded as no suitable habitat is present within
the Subject Land (see Table 5.3). The species excluded are: Regent Honeyeater (Breeding), White-
bellied Sea Eagle (Breeding), Swift Parrot (Breeding), Square-tailed Kite (Breeding), Grey-headed
Flying Fox (Breeding), Eastern Bentwing Bat (Breeding), Koala (Breeding) and Ovenden’s Ironbark.
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Table 5.3  Species Credit Species
Species Credit Species BC Act EPBC Habitat components Sensitivity to Included or Reason for inclusion or exclusion
Listing Act and geographic gain class Excluded
Listing restrictions

Adelotus brevis E - - Very High Included Six first order streams and several farm dams are

Tusked Frog population in present within the Subject Land although they do not

the Nandewar and New provide any preferred habitat for this species. This

England Tableland species are usually found near creeks, ditches and

Bioregion ponds, and call while hidden amongst vegetation or
debris. Limited riparian or and no fringing vegetation
was noted in creeks and near the dams, respectively.
Therefore, aquatic habitat is marginal at best

Amalosia rhombifer E - - High Included Suitable habitat for the species occurs within the

Zigzag Velvet Gecko woodland habitats. This species is largely arboreal,
living and foraging in trees.

Anthochaera phrygia CE CE - High Excluded The Subject Land is not considered to be used as

Regent Honeyeater breeding or foraging habitat for the species.

(Breeding) There are four known key breeding areas for this
species, three of them in NSW - Capertee Valley,
Bundarra-Barraba and Hunter Valley districts. For the
Bundarra-Barraba area, three subsidiary foraging and
breeding areas are known, Inverell-Ashford-
Emmaville, Pilliga and Warrumbungles.

Astrotricha roddii E E Rocky areas, Granite | High Included A total of eleven rocky areas were recorded within the

Rodd’s Star Hair or acid volcanic Subject Land and provide potential habitat for the

outcrops species.
Burhinus grallarius E - Fallen/standing dead | High Included This species inhabits open forests and woodlands

Bush Stone-curlew

timber including logs

with a sparse grassy groundlayer and fallen timber.
Potential habitat is available within the grassy
woodlands only. The heavily grazed areas do not
constitute preferred habitat.
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Species Credit Species BC Act EPBC Habitat components Sensitivity to Included or Reason for inclusion or exclusion
Listing Act and geographic gain class Excluded
Listing restrictions

Calyptorhynchus lathami \% - - High Included Suitably sized hollows have been recorded within the

Glossy Black-Cockatoo Subject Land although no preferred foraging habitat

(Breeding) has been recorded which would limit the likelihood of
this species nesting on site.

Dichanthium setosum \% \% - High Included The species has potential to occur in the Subject

Bluegrass Land.

Digitaria porrecta E - - Moderate Included The species has potential to occur in the Subject

Finger panic Grass Land.

Eucalyptus caleyi subsp. V \% - High Excluded The preferred altitudes for the species are between

ovendenii 610 and 820 m, on granitic substrates. The Subject

Ovenden’s Ironbark Land in located at much lower elevations between
335 and 420 m.

Geophaps scripta scripta CE \% - High Included The species has potential to occur within the

Squatter Pigeon (southern) woodland habitats although the species prefers sandy
areas and usually close to water (within 3 km of water
bodies or courses).

Haliaeetus leucogaster \% - - High Excluded Breeding habitat for this species consists of mature

White-bellied Sea-Eagle tall open forest, open forest, tall woodland, and

(Breeding) swamp sclerophyll forest close to foraging habitat (not
available within the Subject Land). Nest trees are
typically large emergent eucalypts and often have
emergent dead branches or large dead trees nearby
which are used as ‘guard roosts’.

Hieraaetus morphnoides \% - - Moderate Included Potential breeding habitat is available within the

Little Eagle
(Breeding)

woodland habitats. This species nests in tall living
trees within remnant vegetation where pairs build a
large stick nest in winter.
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Species Credit Species BC Act EPBC Habitat components Sensitivity to Included or Reason for inclusion or exclusion
Listing Act and geographic gain class Excluded
Listing restrictions

Homopholis belsonii E \% - NA Included Grows in dry woodland (e.g. Belah) often on poor

Belson’s Panic soils, although sometimes found in basalt-enriched
sites north of Warialda and in alluvial clay soils. The
species has potential to occur in the Subject Land

Hoplocephalus bitorquatus V - High Included Suitable habitat for the species occurs within the

Pale-headed Snake Subject Land. A small number of historical records
are known for the New England Tableland from Glenn
Innes and Tenterfield; however, the majority of
records appear to be from sites of lower elevation.
The species is found mainly in dry eucalypt forests
and woodlands, cypress forest and occasionally in
rainforest or moist eucalypt forest. It has limited
potential to occur in the Subject Land

Indigofera baileyi E - - High Included The species is known from around Inverell and

Bailey’s Indigo Ashford in the western inland slopes. It prefers open
woodlands on loam and clay loam soils, typically from
granite or basalt, and has potential to occur in the
Subject Land

Lathamus discolour E CE - Moderate Excluded The species breeds in Tasmania during spring and

Swift Parrot summer, migrating in the autumn and winter months

(Breeding) to south-eastern Australia.

www.erm.com Version: 2.0

Project No.: 0470861 Client: GAIA Australia

0470861 GAIA Bonshaw Solar BDAR_Version 3 Final_for submission.docx

20 March 2020 Page 57



GAIA BONSHAW SOLAR EIS
Revised Biodiversity Development Assessment Report

THREATENED SPECIES

Species Credit Species BC Act EPBC Habitat components Sensitivity to Included or Reason for inclusion or exclusion
Listing Act and geographic gain class Excluded
Listing restrictions

Lophoictinia isura \% - - Moderate Excluded No suitable breeding habitat for the species is present

Square-tailed Kite within the Subject Land, as the species prefers

(Breeding) coastal and subcostal environments and inland
wooded watercourses. Second and third order
streams are excluded from the Subject Land.
Scattered records of the species throughout NSW
indicate that the species is a regular resident in the
north, north-east and along the major west-flowing
river systems. Breeding is from July to February, with
nest sites generally located along or near
watercourses, in a fork or on large horizontal limbs.

Miniopterus orinae \% - - Very High Excluded Caves are the breeding habitat for the species.

oceanensis Caves, suitable for maternity areas, are not present

Large Bent-winged bat within the Subject Land.

(Breeding) Being a dual credit species, foraging habitat
resources are already accounted for in the ecosystem
credits.

Ninox connivens \% - Hollow bearing trees. High Included Hollow bearing trees occur within woodland habitats

Barking Owl (Breeding)

Living or dead trees
with hollows greater
than 20cm diameter
and greater than 4m
above the ground

and also as isolated trees within highly disturbed
vegetation zones on the Subject Land. However, only
a small number of these trees are likely to represent
suitable breeding habitat for this species due to
limiting factors associated with hollow size and height
above ground. Potential breeding habitat is
considered to comprise Vegetation Zones

594 Moderate, 594 Low, 596 _Moderate, 544 Low
and 516_Very low given that hollow-bearing trees
(with suitable hollows) were observed to be
concentrated within these zones.
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Species Credit Species BC Act EPBC Habitat components Sensitivity to Included or Reason for inclusion or exclusion
Listing Act and geographic gain class Excluded
Listing restrictions

Petaurus norfolcensis \Y, - - High Included Substandard suitable habitat is present in Eucalypt

Squirrel Glider trees in the Subject Land.

Phascolarctos cinereus \Y, \Y - High Excluded Breeding habitat is not considered to be present on

Koala (Breeding) the Subject Land. This determination has been made
on the basis that no koalas, or evidence of koala
activity, has been recorded on the Subject Land and
given that recognised feed trees occur only in very
low numbers onsite.

Polygala linariifolia E - - High Included The species has potential to occur in the Subject

Native Milkwort Land

Pomaderris queenslandica E - - High Included The species has potential to occur in the Subject

Scant Pomaderris Land

Pteropus poliocephalus \Y, \Y - High Excluded No known breeding camp is present within the

Grey-headed Flying-fox Subject Land.

(Breeding)

Swainsona sericea \Y, - - High Included The species has the potential to occur within the

Silky Swainson-pea Subject Land.

Thesium austral \% \% - Moderate Included The species has potential to occur in the Subject

Austral Toadflax

Land
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Species Credit Species BC Act EPBC Habitat components Sensitivity to Included or Reason for inclusion or exclusion
Listing Act and geographic gain class Excluded
Listing restrictions
Tyto novaehollandiae \% - - High Included The Masked Owl is a large forest owl and prefers
Masked Owl uncleared or lightly cleared areas with high densities
(Breeding) of old hollow bearing trees. Given that habitat is

present on site that meets the breeding habitat
constraint for this species (living or dead trees with
hollows greater than 20cm diameter), breeding
habitat has been assumed to be present for this
species. Potential breeding habitat is assumed to
occur within Vegetation Zones 594_Moderate,
594 | ow, 596_Moderate, 544_Low and 516_Very
low given that hollow-bearing trees (with suitable
hollows) were observed to be concentrated within
these zones. However, it is considered unlikely that
the Masked Owl would use these habitat features
given the highly disturbed and highly fragmented
context in which theses habitat features occur.

Uvidicolus sphyrurus \% \% - High Included The species has potential to occur in the Subject
Border Thick-tailed Gecko Land
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5.5 Additional Species Considered

Based on results of the BioNet Atlas search (see Appendix B), the PMST (see Appendix C) and the
likelihood of occurrence assessment undertaken during desktop review (see Appendix D), the
following species were also considered for assessment:

m Eastern False Pipistrelle (Falsistrellus tasmaniensis)

m  Bristle-faced Free-tailed Bat (Setirostris eleryi — previously Mormopterus eleryi)
m  Eastern Cave Bat (Vespadeuls vulturnus)

m  Greater Broad-nosed Bat (Scoteanax rueppellii)

m  Narrow-leaved Black Peppermint (Eucalyptus nicholii)

m  Heath Wrinklewort (Rutidosis heterogama)

5.6 Candidate Species Surveyed
The species listed in Table 5.4 are those that are considered to have habitats present at the Subject
Land. Surveys have been conducted for these species. The results are summarised in Table 5.5.

Details of the survey methodologies for each surveyed species are provided in Appendix F and
Appendix H. Targeted survey locations are mapped on Figure 5.1a.

Species polygons have been defined for relevant species credit species that have been confirmed, or
are assumed, to be present on the Subject Land as mapped on Figure 5.3.
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Table 5.4 Candidate Species Surveyed
Species Credit Species BC Act EPBC Act | Biodiversity Biodiversity Survey Time Assumed to Recorded Species polygon
Listing Listing Risk Risk Weighting occur/survey/ during field area or count
expert report surveys
Adelotus brevis E - Very High 3 December No No No
Tusked Frog population in the
Nandewar and New England
Tableland Bioregion
Amalosia rhombifer E - High 2 December No No No
Zigzag Velvet Gecko
Anthochaera phrygia CE CE Very High 3 December No No No
Regent Honeyeater
Astrotricha roddii E E High 2 September No No No
Rodd’s Star Hair December
Burhinus grallarius E - High 2 December No No No
Bush Stone-curlew
Calyptorhynchus lathami \% - High 2 No No No No
Glossy Black-Cockatoo
Dichantium setosum \Y, \Y, High 2 December No No No
Bluegrass March
Digitaria porrecta E - High 2 December No No No
Finger Panic Grass March
Geophaps scripta scripta CE \% Very High 3 December No No No
Squatter Pigeon (southern)
Hieraaetus morphnoides \% - Moderate 1.5 December No No No
Little Eagle
Homopholis belsonii E \% N/A 1 December No No No
Belson’s Panic March
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Species Credit Species BC Act EPBC Act | Biodiversity Biodiversity Survey Time Assumed to Recorded Species polygon
Listing Listing Risk Risk Weighting occur/survey/ during field area or count
expert report surveys

Hoplocephalus bitorquatus \% - High 2 December No No No
Pale-headed Snake

Indigofera baileyi E - High 2 September No No No
Bailey’s Indigo December

Lophoictinia isura \% - Moderate 1.5 December No No No

Square-tailed Kite

Mormopterus eleryi (syn. E - High 2.0 December Survey Yes Yes
Setirostris eleryi)
Bristle-faced Free-tailed Bat

Miniopterus orianae oceanensis \Y, - Very High 3.0 December Survey Yes No
Large Bent-winged bat

Ninox connivens \Y, - High 2 None Assumed Present N/A Yes
Barking Owl
Petaurus norfolcensis \Y, - High 2 December No No No

Squirrel Glider

Phascolarctos cinereus \% \% High 2 December No No No
Koala
Polygala linariifolia E - High 2 December No No No
Native Milkwort January
Pomaderris queenslandica E - High 2 September No No No
Scant Pomaderris December
March

Pteropus poliocephalus \% \% High 2 December No No No
Grey-headed Flying-fox
Swainsona sericea \% - High 2 September No No No
Silky Swainson-pea December
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Species Credit Species BC Act EPBC Act | Biodiversity Biodiversity Survey Time Assumed to Recorded Species polygon
Listing Listing Risk Risk Weighting occur/survey/ during field area or count
expert report surveys
Thesium austral \% \% Moderate 1.5 September No No No
Austral Toadflax December
Tyto novaehollandiae \Y, - High 2 None Assumed Present N/A Yes
Masked Owl
Uvidicolus sphyrurus \% \% High 2 December No No No
Border Thick-tailed Gecko
Vespadeuls vulturnus \Y, - Very High 3.0 December Survey Yes Yes
Eastern Cave Bat
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5.7 Targeted Survey Results

Targeted surveys for flora and fauna species were completed across the Subject Land. A description
of survey methodology and effort is provided in Appendix F. Figure 5.1a shows the location of survey
tracks across the Subject Land.

5.7.1 Flora Species Recorded

No threatened flora species were recorded during site surveys. A complete list of flora species
recorded on the Subject Land is provided in Table H.6 (Appendix H).

A total of 143 flora species in 47 families were recorded within the assessment area. This included a
total of 111 native (78 %) and 32 exotic (22 %) species. The most numerous families were Poaceae
(30 species), Asteraceae (21 species) and Fabaceae (Faboideae) (10 species).

Exotic species included two HTE and WoNS, Tiger Pear (Opuntia aurantiaca) and Velvet Tree Pear
(Opuntia tomentosa). Due to the high level of grazing and lack of reproductive material, identification
of some flora specimens was only viable to genus level, including Senecio sp., Hypericum sp. and
Solanum sp. Therefore, presence of an additional WoNS, Fireweed (Senecio madagascariensis),
cannot be precluded. Fireweed is also listed as a Priority Weed in the Northern Tablelands. Similarly,
exotic species within genera Hypericum and Solanum were recorded. Therefore, potential presence
of priority weeds St John’s Wort (Hypericum perforatum) and Silverleaf Nightshade (Solanum
elaeagnifolium), cannot be precluded. As per the Biosecurity Act, all exotic species require
management and preparation of a Weed Management Plant for the proposed solar farm will be
required.

5.7.2 Fauna Species Recorded

A total of 78 fauna species were recorded on and adjacent to the Subject Land. A summary of faunal
groups recorded is presented in Table 5.5 and a complete fauna species list is provided in Appendix
H.

A total of eleven threatened species were recorded within the Subject Land (see Table 5.5 below).
The species included eight vulnerable microchiropteran bats (Little Pied Bat, Eastern Bentwing-bat,
Corben’s Long-eared Bat, Yellow-bellied Sheath-tailed Bat, Eastern Cave Bat, Eastern False
Pipistrelle, Greater Broad-nosed Bat and Hoary Wattled Bat), one endangered microchiropteran bat
(Bristle-faced Free-tailed bat), one vulnerable bird (Grey-crowned Babbler) and one migratory bird
(Cicadabird). Out of the eight Vulnerable microchiropteran bats, six were definite call identifications
and two (Greater Broad-nosed Bat and Hoary Wattled Bat) were potential calls. Two additional
Vulnerable bird species (Brown Treecreeper and Speckled Warbler) were also recorded adjacent to
the Subject Land during potential offset site investigations.
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Table 5.5 Summary of Fauna Species Recorded
Fauna Type Number of BC Act EPBC Act
Species

Woodland Birds
Land and an

additional 7

adjacent to the

46 on the Subject

One species, the Grey-crowned
Babbler is listed as Vulnerable and
has been further assessed in
Section 5.7.3

One species, the
Cicadabird is listed as
Marine and has been
further assessed in

Subject Land Two additional Vulnerable species = Section 5.7.5
were recorded adjacent to the
Subject Land during potential offset
site investigations — Brown
Treecreeper (Climacteris picmnus
victoriae) and Speckled Warbler
(Chthonicola sagittata)
Raptors 2 flying over No No
Subject Land
Forest Owls 0 No No
Reptiles 9 No No
Amphibians 3 No No
Terrestrial 11 including 5 No No
Mammals introduced species
Arboreal Mammals 1 No No

Microchiropteran 12 definite + 6
Bats potential

Six Vulnerable species: Little Pied
Bat, Eastern Bentwing-bat,
Corben’s Long-eared Bat, Yellow-
bellied Sheath-tailed Bat, Eastern
Cave Bat (this species has been
further assessed in Section 5.7.4)
and Eastern False Pipistrelle

Two potential Vulnerable species:
Greater Broad-nosed Bat and
Hoary Wattled Bat.

One Endangered species: Bristle-
faced Free-tailed Bat. This species
has been further assessed in
Section 5.7 .4.

One vulnerable species:
Corben’s Long-eared Bat

Results of each threatened species recorded on the Subject Land are summarised in sub-sections

below.
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5.7.3 Grey-crowned Babbler

The Grey-crowned Babbler (Pomatostomus temporalis temporalis) is listed as an ecosystem credit
species.

It inhabits open Box-Gum Woodlands on the slopes, and Box-Cypress-pine and open Box Woodlands
on alluvial plains. Woodlands on fertile soils in coastal regions. Its flight is laborious so birds prefer to
hop to the top of a tree and glide down to the next one. Birds are generally unable to cross large open
areas. It lives in family groups that consist of a breeding pair and young from previous breeding
seasons. A group may consist of up to fifteen birds. All members of the family group remain close to
each other when foraging. It is insectivorous and it forages on the trunks and branches of eucalypts
and other woodland trees or on the ground, digging and probing amongst litter and tussock grasses. It
builds nests that are used as dormitory and roosting and uses them all year round. It breeds between
July and February. Territory ranges from one to 50 hectares (usually ten hectares) and are defended
all year (OEH 2019).

Grey-crowned Babblers are obligate communal breeders that form a family group, in which offspring
from the previous season and other unrelated birds help to raise the current’s year’s brood. Young
birds stay with the family group for at least one year after fledging and may remain for two or more
years acting as non-breeding helpers. As breeding spaces become available in the population, some
helpers may disperse to establish their own breeding group. In some populations, breeding success is
related to the number of helpers. Population viability studies in Victoria suggests that a viable
population is likely to contain more than ten family groups, while populations with less than ten family
groups are likely to have high rate of extinction. In NSW, the species breeds between July and
February (OEH 2019).

It has been suggested that cooperative breeder species, such as the Grey-crowned Babbler, are
more sensitive to habitat fragmentation and loss (including loss due to fire) as availability of resources
for breeding decreases (Fischer 2011). Habitat fragmentation and predation by introduced species
being the major threats to the species. The species is reported to survive in disturbed landscapes,
such as urban areas, where proportion of ground cover and leaf litter provides sufficient food
(Lambert and Ford 2016, Stevens et. al. 2015).

The Grey-crowned Babbler was observed during surveys in September and December 2018, heard
during the March 2019 survey and observed more recently during surveys in November 2019 and
January 2020. In December 2018, the Grey-crowned Babbler was recorded at 20 points within the
Subject Land and a total of 21 bird nests likely to belong to the species were observed (see Figure
5.2). The records included up to 15 individuals observed, 21 calls heard with an additional two
potential calls heard at distance. Also, a pair was observed adding twigs to a nest located on the
lower branches of a Silver-leaved Ironbark (Eucalyptus melanophloia).

The Grey-crowned Babbler was observed in the following vegetation zones:

m 594 Moderate (Silver-leaved Ironbark - White Cypress Pine shrubby open forest of Brigalow Belt
South Bioregion and Nandewar Bioregion). A total of 4.1 ha of this vegetation zone is present
across the Subject Land;

m 596 Moderate (Tumbledown Red Gum - White Cypress Pine - Silver-leaved Ironbark shrubby
woodland mainly in the northern Nandewar Bioregion). A total of 11.15 ha of this vegetation zone
is present across the Subject Land;

m 544 Low (Rough-barked Apple — White Cypress Pine — Blakely’s Red Gum riparian open forest /
woodland of the Nandewar Bioregion and New England Tableland Bioregion). A total 0.83 ha are
present within the Subject Land;

m 516 _Very Low (Grey Box grassy woodland or open forest of the Nandewar Bioregion and New
England Tableland Bioregion), a total of 3.00 ha of this vegetation zone is present across the
Subject Land; and

m 516 _Disturbed Grasslands (Grey Box grassy woodland or open forest of the Nandewar Bioregion
and New England Tableland Bioregion). A total 7.39 ha of this vegetation zone is present within
the Subject Land.
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A Test of Significance for the species was undertaken and is included in Appendix E.

5.7.4 Microchiropteran Bats

A total of nine threatened microchiropteran bat species were recorded within the assessment area,
including eight vulnerable species and one endangered species. In accordance with the ‘Species
Credit’ threatened bats and their habitats guide (OEH 2018b), the species fall into the following credit
species types:

m  Ecosystem Credit Species:

- Little Pied Bat (Chalinolobus picatus) (V)

- Large Bent-winged Bat (Miniopterus orianae oceanensis) (V) — Foraging Habitat only

- Corben’s Long-eared Bat (Nyctophilus corbeni) (V)

- Eastern False Pipistrelle (Falsistrellus tasmaniensis) (V)

- Greater Broad-nosed Bat (Scoteanax rueppellii) (V)

- Hoary Wattled Bat (Chalinolobus nigrogriseus) (V)

- Yellow-bellied Sheath-tailed Bat (Saccolaimus flaviventris) (V)
m  Species Credit Species:

- Bristle-faced Fee-tailed Bat (Mormopterus eleryi) (E)

-  Eastern Cave Bat (Vespadeuls vulturnus) (V)

- Large Bent-winged Bat (Miniopterus orianae oceanensis) (V) — Breeding habitat only listed
as SCS

Habitat polygons for Species Credit Species (SCS) have been assessed in accordance with Step 5 of
Section 6.4 of the BAM (OEH 2017a and OEH 2018a). Based on the analysis of habitat availability for
SCS within the Subject Land (see Table 5.6), a species polygons is only required for the Bristle-faced
Free-tailed Bat.

Suitable breeding and/or roosting habitat is not considered to occur on the Subject Land for the
Eastern Bentwing Bat or Eastern Cave Bat.
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Table 5.6  Habitat Summary for Microchiropteran Bat Species Credit Species
Scientific Name BC Habitat as per TBDC Habitat Constraints PCTs Comments
Common Name .Ac.:t Roosting Breeding Foraging Are paddock trees Patch Description Present
Listing important habitat? Size
Mormopterus eleryi E Hollows and tree Tree hollows (Ellis 2006) Insectivorous species No 5-24 Land within 500 m of Yes 516, Hollow bearing trees within
(syn. Setirostris fissures. Habitat is that forage typically ha watercourses or dams 544, 500m of watercourses and
eleryi) within 500m of well-above the canopy surrounded by eucalypts 594, dams are the relevant habitat
Bristle-faced Free- ripariarj areas and iny coming low in containing hollows. 596 component for the species.
tailed Bat (including dry relatively open areas
river/creek beds) (Ellis and Wilson
and water bodies 1992)
within the PCTs
associated with the
species.
Vespadelus \% Caves, Scarps, Potential breeding habitat is Found in dry open No 5-24 Caves within two kilometres of No 516, Trees and treed areas
troughtoni cliffs, disused mine | the PCTs associated with the | forests and woodland, ha rocky areas containing caves, 544, represent potential foraging
Eastern Cave Bat workings. species (as per the TBDC) near cliffs or rocky overhangs, escarpments, 594, habitat for the species within
within 100m of rocky areas, overhangs. outcrops, crevices or boulder 596 the Subject Land.
caves, overhangs crevices, piles, or within two kilometres of . . .
. . o No roosting or breeding habitat
cliffs and escarpments, or old old mines, tunnels, old buildings .
. is present.
mines or tunnels, old or sheds.
buildings and sheds within
potential habitat.
Miniopterus orianae V Caves are the Maternity caves. Potential Being an insectivorous | No <5 ha | Breeding: Cave, tunnel, mine, No 516, Trees and treed areas
oceanensis primary roosting breeding habitat is caves, species it is assumed culvert or other structure known 544, represent potential foraging
Large Bent-winged habitat, but also use | tunnels, mines or other foraging habitat is or suspected to be used for 594, habitat for the species within
Bat derelict mines, structures known or treed areas. Within breeding including species 596 the Subject Land. No roosting
storm-water tunnels, | suspected to be used by the 300km range of records with microhabitat code or breeding habitat is present.
buildings and other | species maternity caves. "IC - in cave;" observation type
man-made code "E nest-roost;" with
structures numbers of individuals >500
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5.7.4.1 Bristle-faced Free-tailed Bat

As described in Table 5.6, the Bristle-faced Free-tailed Bat roosts in tree hollows and tree fissures,
breeds in tree hollows and forages for insects over the canopy of trees (Ellis 2001, NSW SC 2004,
OEH 2019). In defining the habitat polygon for the Bristle-faced Free-tailed Bat, ecological information
from the TBDC and scientific literature was taken into account including the following from BioNet:

This species may move distances greater than 10km, dispersal distance of 100m - 10km was
selected as this is the distance at which females regularly move to establish new colonies in
available habitat. Additionally, selected <1 for average number of offspring because females do
not give birth every (often miscarry etc).

Potential habitat is riparian areas (including dry river/creek beds) within the PCTs associated with
the species. Survey should sample the available range of suitable vegetation along riparian areas
on the Subject Land. Traps or nets should be set near water holes (especially if isolated),
under/beside large trees, in/beside creek beds, or in flyway’ spaces between vegetation. NB.
Use of acoustic detection alone is not suitable for this species as the call is difficult to distinguish
from other common species. Refer to Threatened Bat Survey Guide.

All habitat on the Subject Land where the Subject Land is within 500m of a river, creek or riparian
area must be mapped. Use aerial imagery to map river, creek or riparian areas (including dry
creek channels, former creek channels, billabongs etc.) on or within 500m of the Subject Land.
Species polygon boundaries should align with PCTs on the Subject Land to which the species is
associated that are within 500m of waterbodies mapped.

In accordance with Table 1 of the OEH (2018b) ‘Species Credit’ threatened bats and their habitats
guide, the species polygon for the Bristle-faced Free-tailed Bat has been prepared and includes the
following features:

m  All habitat on the Subject Land where the Subject Land is within 500m of a river, creek or riparian
area.

A review of information on the Bristle-faced Free-tailed Bat has been undertaken and is presented in
Appendix E. It is acknowledged that little information is available regarding the ecology and biology of
this species. It is assumed that the species roosts and breeds on tree hollows and tree fissures.
Based on feeding behaviour of species within the Mormopterus / Setirostris genus, it is assumed that
the species is aerial insectivorous and that is a vegetation dependent species which forage typically
well above the canopy of any vegetation type when feeding. Therefore, suitable roosting, breeding
and foraging habitat for the species within the Subject Land includes individual trees (particularly
hollow-bearing trees, trees with fissures and tree canopies) and woodland areas within 500m of
riparian areas. Cleared areas are not considered to represent suitable habitat for the species.

A species habitat polygon for the Bristle-faced Free-tailed Bat is provided in Figure 5.3.

5.7.4.2 Eastern Cave Bat

As described in Table 5.6, the Eastern Cave Bat roosts in Caves, Scarps, cliffs, disused mine
workings. Potential breeding habitat is the PCTs associated with the species (as per the TBDC) within
100m of rocky areas, caves, overhangs crevices, cliffs and escarpments, or old mines or tunnels, old
buildings and sheds within potential habitat.

The BioNet Atlas indicates that the Eastern Cave Bat:

m  “Any impacts on breeding habitat could be considered potentially serious and irreversible. This
species is retained as dual credit because foraging habitat is broad ranging but breeding habitat
is highly specific. At lower altitudes this species is usually more abundant during winter months,
the lower numbers of individuals from October to February are due to females moving to
maternity sites. Additionally, selected <1 for average number of offspring because females do not
give birth every (often miscarry etc).”
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m  “All breeding habitat including the cave, or other features, used for breeding and the area
immediately surrounding this feature must be mapped. Species polygon boundaries should have
a 100m radius buffer around an accurate GPS point location centred on the cave/feature
entrance.”

In accordance with Table 1 of the OEH (2018b) ‘Species Credit’ threatened bats and their habitats
guide, a species polygon for the Eastern Cave Bat would need to be prepared that includes the
following features:

m  “All habitat on the Subject Land where the Subject Land is within 2km of caves, scarps, cliffs,
rock overhangs and disused mines.”

m  “Note: any breeding habitat identified for this species (see Table 2) is a potential serious and
irreversible impact.”

In accordance with Table 2 of the OEH (2018b), the features and approach required to develop the
species polygon for the Eastern Cave Bat, a species that require identification of breeding habitat are:

m  “All breeding habitat on or within 100m of the Subject Land and the area immediately surrounding
the feature. Atrtificial structures should be inspected and included if the species is using these
features for breeding (see Section 3.2).”

m  “Note all habitat for this species should also be mapped if present (i.e. including that described in
Table 1).”

Roosting and/or breeding habitat for the Eastern Cave Bat does not occur on the Subject Land. Aerial
images covering an area of 2km surrounding the Project Boundary were assessed for the potential
presence of caves, cliffs, rock overhangs and disused mines. No suitable breeding and/or roosting
habitat features were identified. However, rocky areas containing boulder piles and crevices were
observed within 2km of the Subject Land.

It is considered that only foraging resources for the Eastern Cave Bat are available on the Subject
Land. In accordance with the TBDC, the four PCTs identified at the Subject Land (i.e. PCT 516, 544,
594 and 596) represent potential foraging habitat. The profile for the species (OEH 2019) indicates
that “little is understood of its feeding or breeding requirements or behaviour”. All vegetation zones,
with the exception of disturbed and derived grasslands, have therefore been considered as potential
foraging habitat for the Eastern Cave Bat. A species habitat polygon for the Eastern Cave Bat is
provided in Figure 5.3.

A test of significance for the species is presented in Appendix E. Given the absence of roosting and/or
breeding habitat for the species at the Subject Land, it is considered that the proposed development
does not represent a significant impact on this species.

5.7.5 Cicadabird

One individual of the Cicadabird (Coracina tenuirostris) was observed within the Subject Land during
surveys. A significant impact assessment for the species was undertaken (see Appendix E) and it was
concluded that significant impacts on this migratory/marine species are unlikely to result due to the
proposed solar farm development. The Cicadabird is not further assessed.

5.7.6 Threatened Aquatic Species

No threatened aquatic species are considered likely to occur within the Development Site.
Threatened species maps prepared by the NSW Department of Primary Industries were reviewed
(https://www.dpi.nsw.gov.au/fishing/species-protection/threatened-species-distributions-in-
nsw/freshwater-threatened-species-distribution-maps) via the SEED Portal. The following threatened
species listed under the NSW Fisheries Management Act have been considered:

www.erm.com Version: 2.0 Project No.: 0470861 Client: GAIA Australia 20 March 2020 Page 71
0470861 GAIA Bonshaw Solar BDAR_Version 3 Final_for submission.docx


https://www.dpi.nsw.gov.au/fishing/species-protection/threatened-species-distributions-in-nsw/freshwater-threatened-species-distribution-maps
https://www.dpi.nsw.gov.au/fishing/species-protection/threatened-species-distributions-in-nsw/freshwater-threatened-species-distribution-maps

GAIA BONSHAW SOLAR EIS THREATENED SPECIES
Revised Biodiversity Development Assessment Report

m  Southern Purple Spotted Gudgeon (Mogurnda adspersa): The Subject Land is located within the
indicative distribution area of the Southern Purple Spotted Gudgeon, which is listed as
Endangered under the FM Act. DPI's indicative distribution map indicates that none of the creeks
within the Subject Land are mapped as habitat for the species (see Figure 5.4)The nearest
creeks mapped as habitat for the Southern Purple Spotted Gudgeon are:

- Dumaresq River: it is located at approximately 1.2 km north from the Development Site. This
river runs in a general east-west direction.

- Little Oaky Creek: it is located at approximately 1.7 km west from the Development Site.
Little Oaky Creek is a tributary of Dumaresq River.

- Crooked Creek: it is located at approximately 4.5 km west from the Development Site and
2.5 km west from Little Oaky Creek. Crooked Creek is a tributary of Dumaresq River.

- Beardy River: is located to the east from the Development Site. The nearest point is located
at approximately 3 km from the development footprint. Beardy River runs on a general north-
south direction from its convergence with Dumaresq River. None of the first order tributaries
of Beardy River are located within the Development Site.

All creeks within the Development Site were dry during the three survey periods in September
2018, December 2019 and March 2019 and have low habitat value for the Southern Purple
Spotted Gudgeon.

m  Eel Tailed Catfish (Tandanus tandanus): The Subject Land is located within the indicative
distribution area of the Murray-Darling Basin population of Eel Tailed Catfish (Endangered
Population). DPI's indicative distribution map indicates that none of the creeks within the Subject
Land are mapped as habitat for the species (see Figure 5.4). The nearest creeks mapped as
habitat for the Eel Tailed Catfish are:

- Dumaresq River: it is located at approximately 1.2 km north from the Subject Land. This river
runs in a general east-west direction.

- Beardy River: is located to the east of the Subject Land. The nearest point is located at
approximately 3 km from the development footprint. Beardy River runs on a general north-
south direction from its convergence with Dumaresq River. None of the first order tributaries
of Beardy River are located within the Subject Land.

m  Olive Perchlet (Ambassis agassizii): The Development Site is located within the indicative
distribution area of the Western Population of Olive Perchlet which is listed as an endangered
population under the FM Act. The nearest creeks mapped as habitat for the Olive Perchlet are:

- Dumaresq River: it is located at approximately 1.2 km north from the Subject Land. This river
runs in a general east-west direction.

- Beardy River: is located to the east from the Subject Land. The nearest point is located
approximately 3 km from the development footprint. Beardy River runs on a general north-
south direction from its convergence with Dumaresq River. None of the first order tributaries
of Beardy River are located within the Subject Land.
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5.8 Limitations To Data

It is possible that some species were not detected on the Subject Land due to surveys being
completed outside of the appropriate/recommended survey period for those species. Where survey
effort or timing is not consistent with the BAM or relevant guidelines, this is stated explicitly in the
assessment and measures identified to address the limitation (e.g. assumed presence of Masked Owl
and Barking Owl breeding habitats).

The calculation of hollow-bearings trees, in particular the size and number of hollows, was made from
ground level. It is possible that some hollows are present that were not visible from ground level,
which may result in underestimates.

The combined impacts of intensive livestock grazing and extended drought period may have altered
the visible foliage cover of native grasses, forbs and high threat exotic species. Some native grasses
and/or forbs may not have been present/visible at the time of survey. Likewise, some heavily grazed
grasses were unidentifiable to species level.

It is also noted that at the time of surveys, all streams were dry and no detailed aquatic assessment
has been undertaken on the Subject Land.
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6. IMPACT ASSESSMENT (BIODIVERSITY VALUES)

This chapter identifies the potential impacts of the project on the biodiversity values of the
Development Site. Measures taken to date to avoid and minimise impacts are summarised and
recommendations are provided, which will assist GAIA to design a development that further avoids,
minimises and mitigates impacts.

6.1 Avoiding and Minimising Impacts On Native Vegetation and Habitat

As discussed in the EIS, various options relating to location, technology and scale of the project were
evaluated in developing the proposal. The site was selected as being a suitable site for a solar plant
based on;

m A mostly cleared landscape with minimal vegetation removal required;
m  Compatible land use zoning of the land; and
m  Proximity to the transmission network.

The development footprint is of a scale that allows for flexibility in the design, allowing ecological and
heritage constraints to be avoided (refer to EIS for greater detail on the site selection process).

The Project site has had extensive environmental investigation and assessment which has informed
the current concept layout. The layout has been reassessed and reduced to minimise its impact on
the environment. Careful consideration of the existing environmental constraints has seen the total
development footprint reduced from 1,097 ha (including adjacent Lots to the west and east of the
Project Boundary identified during the Preliminary Environmental Assessment) to 149.24 ha.

In terms of biodiversity values, GAIA has undertaken significant steps to avoid, minimise and mitigate
impacts, as per the process outlined below:

m Identification of biodiversity values through comprehensive, rigorous and thorough biodiversity
surveys;

m  Communication of identified values to the project team;

m  Consultation between the design team and project ecology leader to consider direct and indirect
impacts and work through the design process to achieve a feasible project with the least
biodiversity impact; and

m  Consultation with BCD, to seek input and discuss measures proposed to avoid and minimise
impacts (see Table 1.4).

Through continued detailed design the Project will avoid the following areas of high biodiversity value:

®  Avoid the large areas of intact vegetation communities within the eastern and south eastern
portion of the Project Boundary;

m  Avoid the majority of areas identified as a TEC, with the exception of <1 ha of low condition
vegetation representing a TEC. All areas of moderate condition vegetation representing a TEC
have been avoided;

m  The second and third order watercourses will be avoided through detailed design and survey,
with riparian buffers to be applied either side of the streams, measured from the edge of the top
of bank. The buffers applied to this BDAR are 20m either side of the second order stream and
30m to either side of the third order streams.

®  Locating ancillary facilities in areas where there are minimal biodiversity values.

Regardless of the above, the proposed development will result in unavoidable impacts to some areas
containing native vegetation and habitat values to accommodate the necessary infrastructure
associated with the proposal. These impacts are described in the following sections.
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6.2

Avoiding and Minimising Prescribed Biodiversity Impacts

The BC Regulation (clause 6.1) identifies actions that are prescribed as impacts to be assessed
under the biodiversity offsets scheme. Prescribed Biodiversity impacts relevant to the proposal are:

Impacts of development on the habitat of threatened species associated with rocks.

Impacts of development on the habitat of threatened species associated with human made

structure.

Impacts of development on the habitat of threatened species associated with non - native

vegetation.

Impacts of development on the connectivity of different areas of habitat of threatened species that
facilitates the movement of those species across their range.

Impacts of development on movement of threatened species that maintains their life cycle.

Impacts of development on water quality, water bodies and hydrological processes that sustain
threatened species and threatened ecological communities.

Impacts of vehicle strikes on threatened species or on animals that are part of a TEC.

Prescribed impacts requiring assessment are identified in Section 8.2.1.2 of the BAM (OEH 2017a).
How these prescribed impacts have been avoided and minimised by the proposal is detailed in
Table 6.1.

Table 6.1

Avoidance and Minimisation of Impacts

Impact

Avoidance/Minimisation Measures

Outcome

Prescribed Impact

(a) Impacts of development on
the habitat of threatened
species or ecological
communities associated with:

m (i) karst, caves, crevices,
cliffs and other
geological features of
significance, or
(ii) rocks, or
(i) human made
structures, or

m  (iv) non-native vegetation

(b) Impacts of development on
the connectivity of different
areas of habitat of threatened
species that facilitates the
movement of those species
across their range.

A total of eleven rocky areas were recorded
within the Subject Land.

Five of these have been avoided by the
proposal. Only two outcrops occur in the
middle of the cleared paddocks and cannot be
avoided by the development footprint. The
remaining four may also be avoided during the
detailed design and survey of the required
riparian buffers and perimeter road.

Vegetation within the Development Site
comprises 108.03 ha of Cleared Land,
Disturbed Grasslands and Dams. These areas
were selected to be removed as they
represent areas with reduced biodiversity
value.

The predominantly cleared landscape provides
low quality connectivity across the
Development Site itself. Isolated trees
scattered across the Development Site
represent limited connectivity features for
highly mobile species to travel across the
landscape.

The second and third order creeks within the
Development Site have some, albeit limited,
potential to provide aquatic connectivity to
Dumaresq River and have been avoided.

Avoidance of five rocky
areas within the Project
Boundary. Loss of only
two rocky areas located in
the centre of the
Development Site. Four
additional rocky areas
likely to be avoided during
detailed design.

Retention of the second
and third order streams
which are the landscape
features with highest
potential as linking
corridor.
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Impact

Avoidance/Minimisation Measures

Outcome

(c) Impacts of development on
movement of threatened
species that maintains their life
cycle

(d) Impacts of development on
water quality, water bodies
and hydrological processes
that sustain threatened
species and threatened
ecological communities
(including from subsidence or
upsidence resulting from
underground mining)

The predominantly cleared landscape provides
low quality connectivity across the
Development Site and the movement of the
Grey-crowned Babbler largely confined to the
woodland habitats and riparian corridors as
this species has limited flying capacity. The
riparian corridors (with a 20-30m buffer) have
been avoided.

Regarding the Cicadabird and
microchiropteran bats, it is not considered the
project will restrict the movement of these
highly mobile aerial species and they will
continue to utilise retained habitats
surrounding the solar farm.

The second and third order watercourses will
be avoided through detailed design (including
20-30m riparian buffer zones measured from
the top of bank of the streams).

Any waterway crossings required as a result of
the Project will be designed in accordance with
the Policy and Guidelines for Fish Habitat
Conservation and Management and the Policy
and Guidelines for Fish Friendly Waterway
Crossings.

Six farm dams are present within the
development site. These farm dams could not
be avoided due to the size constraints of the
solar panels. These farm dams would be filled
in during construction of the solar farm. The
impacts proposed to these dams are not
anticipated to have any broader impacts for
environments that sustain and interact with
rivers, streams or wetlands either on or offsite.

Appropriate drainage features would be
constructed along internal access roads to
minimise the risk of polluted water leaving the
site or entering water bodies. Ground cover
would be maintained beneath the solar arrays
and there would be a low risk of contamination
in the event of a chemical spill (fuels,
lubricants, herbicides etc.) as storage and
emergency handling protocols will be
implemented.

Retention of the second
and third order creek lines
along which movement of
threatened species will
continue to occur.

Avoidance of second and
third order creek lines.
Loss of six first order
creeks and six farm dams.

(e) Impacts of wind turbine
strikes on protected animals

Not applicable

Not applicable
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Impact

Avoidance/Minimisation Measures

Outcome

(f) Impacts of vehicle strikes
on threatened species or on

animals that are part of a TEC.

The proposal would not directly increase
impacts of vehicle strikes on threatened
species. Threatened species would not be
funnelled into transport corridors.

An increase in vehicle traffic may indirectly
increase vehicle strikes on native fauna. Site
design would be unlikely to reduce impacts
associated with vehicle strikes. Site
management to enforce and reduce site speed
limits would minimise the likelihood of vehicle
strikes.

Increased traffic may
indirectly increase vehicle
strikes with fauna,
including threatened
species such as Grey-
crowned Babbler.

Impacts to Other Biodiversity Values

Loss of Species Credit

Species Habitat or Individuals

Habitat for the Bristle-faced Free-tailed Bat will
be retained within riparian buffers of 2" and
3 creek lines. The bat was also detected in
one of the first order creeks to be retained.

To further avoid impact, vegetation clearance
shall only be undertaken outside breeding
period for the species to prevent miscarriage in
gravid females.

Hollow bearing trees within the development
footprint will be inspected prior to removal. If
this species is confirmed utilising any of the
hollow bearing trees, the trees will be left
undisturbed until further advice is sought from
BCD and a suitably recognised bat expert.

The species polygon for
the Bristle-faced Free-
tailed Bat occupies the
entire Development Site.
Offsets will be required to
compensate for
unavoidable impacts.

Loss of habitat for the Grey-
crowned Babbler, Brown
Treecreeper and Speckled
Warbler

A total of 21 Grey-crowned Babbler nests were
recorded across the assessment area, with 13
of these to be avoided.

The predominantly cleared landscape provides
low quality connectivity across the
development site and the movement of the
Grey-crowned Babbler is largely confined to
woodland areas and riparian corridors.
Riparian corridors (including 20-30m buffer)
have been avoided. However, there will be
some loss of suitable (albeit degraded)
woodland habitat for this species and
potentially for the Brown Treecreeper and
Speckled Warbler (recorded adjacent to
Subject Land during investigation of potential
offset areas).

To further minimise impacts, enhancement of
linking corridors along 2" and 3" order
riparian zones will be provided. This is
expected to improve the current fragmented
condition of riparian corridors and assist
movement and dispersal of these and other
fauna species.

Offsets will be required to
compensate for
unavoidable impacts.
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Impact

Avoidance/Minimisation Measures

Outcome

Loss of Hollow Bearing Trees

(HBT)

A total of 60 hollow bearing trees were
recorded across the assessment area,
including 34 HBT within the development
footprint.

Trees will be planted at a rate of 2:1 with two
new trees planted for each HBT removed. A
minimum of 68 trees shall be planted within
the riparian corridor with commitment to 100%
recruitment rate. As naturally formed tree
hollows take many decades to develop, nest-
boxes suitable for relevant hollow dependent
species will be installed prior to HBT removal.
Nest boxes shall be installed within suitable
retained habitat (e.g. riparian corridors) and
will be monitored and maintained during the
construction and operational phases of the
development.

The impacts of the loss of
HBT will be minimised via
revegetation and the
provision of nest boxes .

Impacts of Development on
the Habitat of Threatened
Species or Ecological
Communities

Impacts of Development on
the Habitat of EPBC Listed
Migratory Species

One TEC was recorded on and adjacent to the
Subject Land — White Box Yellow Box
Blakely’'s Red Gum Woodland. Impacts on this
TEC have been largely avoided by retaining
riparian and buffer areas.

Threatened species recorded within the
Development Site included the Grey-crowned
Babbler and a number of microbats. In
addition, Brown Treecreeper and Speckled
Warbler were recorded adjacent to the Subject
Land during investigation of potential offset
areas.

Large areas of intact vegetation representing
better quality habitat for the above species
have been avoided during the design phase of
the project. Avoided areas include forest,
woodland and riparian habitats.

However, there will be some loss of suitable
(albeit degraded) habitat for these species.

The project will not result in impacts on habitat
of EPBC listed migratory species.

One individual of the Cicadabird was recorded
within the Development Site. The species
occupies several types of vegetation across its
range and forages on fruits and insects.

No species-specific avoidance measures have
been proposed for the Cicadabird. However,
measures proposed for other threatened
species will enhance roosting habitat and
foraging resource availability for this migratory
bird.

Implementation of
mitigation measures will
result in negligible impact
on retained habitat of
threatened species on and
adjacent to the
Development Site.

Implementation of
mitigation measures will
result in negligible impacts
on migratory species.
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6.3
6.3.1

Direct Impacts

Impact that Cannot be Avoided

IMPACT ASSESSMENT (BIODIVERSITY VALUES)

Direct impacts associated with the construction and operational phases of the proposed development
are outlined in Table 6.2.

Table 6.2

Operational Phases

Direct Impacts to Biodiversity during the Construction and

Nature of Impact Area of Frequency/Timing | Description of the Impact Threatened
impact species and
habitats likely to
be affected
Loss of habitat Up to approx. | Construction Direct removal of native Grey-crowned
150ha vegetation representing Babbler and other
flora and fauna habitat. threatened
Direct removal of fallen woodland birds.
timber and bush rock Microchiropteran
representing fauna habitat. | bats, such as
Bristle-faced Free-
tailed Bat.
Displacement of Unknown Construction and Direct loss of native fauna Grey-crowned
resident fauna Operation from the Subject Land. Babbler and other
threatened
woodland birds.
Microchiropteran
bats, such as
Bristle-faced Free-
tailed Bat.
Potential injury or Unknown Construction and Injury and/or mortality of Resident and

death of fauna Operation fauna during removal of dispersing fauna
vegetation and other fauna
habitat components.
Potential decline in local
fauna populations.
Removal of 34 trees with | Construction Direct loss of native fauna Hollow dependent
important habitat hollows to be habitat. fauna, including
features e.g. Hollow | removed Injury and mortality of arboreal mammals
bearing trees fauna during clearing of (e.g. Possum),
fauna habitat and habitat microbats and birds
trees.
Bush Rock removal | Up to six Construction Direct loss of native fauna Reptiles
and disturbance outcrops may habitat. Ground-dwelling
be disturbed Injury and mortality of mammals
fauna during clearing of
fauna habitat
Shading by solar Up to approx. = Operation Modification of ecosystem Flora species
infrastructure 150ha grassland composition.
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The likely changes in vegetation integrity scores as a result of clearing for the solar array, laydown

areas and access roads are documented for each vegetation zone in Table 6.3.

Table 6.3

Vegetation Zone

Current and Future Vegetation Integrity Scores for each

Vegetation Zone PCT Area of Impact A Vegetation integrity scores
No Name Current Future
1 594 Moderate 594 4.10 61.3 0
2 594 Low 594 9.54 33.3 0
3 596_Moderate 596 11.15 62.6 0
4 596_Low 596 0.25 38.2 0
5 596_Very Low 596 0.30 23.6 0
6 596_Derived_Low 596 9.04 8 0
7 516_Very Low 516 3.00 20.7 0
8 516_Derived_Moderate 516 2.76 24.7 0
9 544 | ow 544 0.83 35 0
10 516_Disturbed Grassland NA 7.39 15.8 0
11 594 Distrubed Grassland NA 49.81 11.8 0
12 596_Disturbed Grassland NA 50.59 5.6 0
13 Cleared Land / Dams NA 0.48 - -
6.3.2 Indirect Impacts
Identified indirect impacts that could occur as a result of the project include:
m  Increased noise, vibration and dust levels;
m  Increased sedimentation and erosion;
m  Increased mortality and/or injury of fauna;
m  Artificial lighting impacting nocturnal species behaviour; and
m Increase in invasive species, weeds and pathogens.
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Table 6.4  Potential Indirect Impacts Associated with the Proposed Development
Nature of Area of Frequency/ Description of the Impact and Consequence for Bioregional Persistence Threatened species
Impact impact Timing and habitats likely

to be affected

Increased noise,
vibration and
dust levels

Increase
sedimentation
and erosion

Development
Site

Development
Site &
Project
Boundary

Working hours
during the
Construction
and
Operational
phases

During and
following the
Construction
and Operational
Phases

Construction activities may result in increased levels of noise and vibration. No significant
impacts are anticipated as the fauna abundance is low across the development site and
largely limited to highly mobile species. A number of Grey-crowned Babblers and one
confirmed nest were observed within the Development Site, family groups of the species
stay together within their home range (generally 10 ha and up to 50 ha). It is expected
that individuals of the local family group would move to roosting nests outside of the
Development Footprint. No other threatened species are anticipated to rely on any of the
habitats currently present and no sensitive receptors have been identified.

Mobilisation of soils/sediments may occur during inclement weather over disturbed soils
and sediments in areas where vegetation has been cleared and/or areas where soil and
construction material has been stockpiled. Reduction in watercourse bank stability
following any nearby construction and any clearing of riparian vegetation could also result
in bank erosion and input of sediments into watercourses.

All fauna species,
including the Grey-
crowned Babblers

Agquatic fauna and
habitat within the
Dumaresq riparian
system

Artificial lighting | Development | Night time The project will require limited permanent night lighting, most likely for the operations and | All fauna, including
impacting Site & during the maintenance buildings and substations. Temporary, localised night lighting may be the Grey-crowned
Project Construction required during general maintenance activities conducted during the operational stage of Babbler and
Boundary and Operational | the project. Lighting has the potential to impact species behaviour. Any impacts are microbats
Phase anticipated to be highly localised and are not anticipated to be significant given the low
diversity and abundance of fauna recorded within the Development Site.
Increase in Development | During and Increased movement of vehicles has the potential to transport weeds and pathogens into Predation of fauna
invasive species = Site & following the the development site and adjacent vegetation. Given the high levels of disturbance within | species, including
Project Construction the development site, there is also the risk that weeds may be transported off-site. threatened birds (e.g.
Boundary and Operational Infection of native plants by Phytophthora cinnamomi is listed as a key threatening Grey-crowned
Phases process under the BC Act and EPBC Act. P. cinnamomi can lead to death of trees and B?bbler) and
shrubs, resulting in devastation of native ecosystems (DECC 2008). As described by DoE ml.crobats (e.g
. . . . . . . Bristle-faced Free-
(2014), infection of susceptible communities with P. cinnamomi can lead to: .
tailed Bat)
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Nature of Area of Frequency/ Description of the Impact and Consequence for Bioregional Persistence Threatened species
Impact impact Timing and habitats likely
to be affected
m changes in the structure and composition of native plant communities;
®  a significant reduction in primary productivity and functionality; and
m habitat loss and degradation for dependent flora and fauna.
Clearing of vegetation and construction of roads provides increased potential for the
introduction/spread of invasive pest species. Invasive species can also be unintentionally
transported in vehicles and machinery. Monitoring and management of invasive species,
such as cats, foxes and cane toads should be completed.
Impacts to Development | During and Second and third order watercourses will be avoided through detailed design. Riparian Movement of fauna
Riparian Site & following the buffers will be applied to either side of these streams, measured from the edge of the high | species, including the
Habitats Project Construction bank. This includes a 20m buffer either side of second order streams and 30m either side = Grey-crowned
Boundary and Operational | of third order streams. Furthermore, watercourses within the Development Site are highly | Babbler and
Phases disturbed being heavily grazed and eroded. The project is unlikely to result in any microbats.
increased impact to the aquatic habitat, and the change in land use may improve habitats
by reducing stocking rate and revegetating disturbed riparian areas.
Increased Development | Permanent after | The removal of native vegetation has the potential to result in fragmentation of fauna All fauna species,
Fragmentation Site clearing habitat, with resultant effects on fauna species movement, reproduction and gene flow. including the Grey-
The impact of this vegetation clearance in an already highly modified landscape is crowned Babbler and
anticipated to be negligible given that no significant fauna movement corridors currently microbats
exist within the development site (excluding riparian corridors).
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6.3.3 Prescribed Impacts

IMPACT ASSESSMENT (BIODIVERSITY VALUES)

Prescribed impacts requiring assessment are identified in Section 8.2.1.2 of the BAM (OEH 2017a).
Avoidance of prescribed impacts is discussed in Section 6.2. These are discussed in Table 6.5 below.

Table 6.5 Identification of Prescribed Impacts associated with the Proposed

Development

Prescribed Impact

Likely to occur as result of the proposed Solar Farm

(a) Impacts of development on the
habitat of threatened species or
ecological communities associated
with:

m  Kkarst, caves, crevices, cliffs and
other geological features of
significance, or

rocks, or
human made structures, or
non-native vegetation

A total of eleven rocky areas were recorded within the Development
Site.

Up to six of these may be impacted by the proposed development.
No threatened species were observed, or likely to be dependant on
these six outcrops.

No threatened species are likely to be dependant on any human
made structures or areas of non-native vegetation.

(b) Impacts of development on the
connectivity of different areas of habitat
of threatened species that facilitates the
movement of those species across their
range.

Isolated paddock trees scattered across the Development Site
represent limited connectivity features for highly mobile species to
travel across the landscape. A number of these trees would be
removed as a result of the proposed development.

The Subject Land does not represent a known connectivity link for
threatened species and the proposal is therefore unlikely to
significantly disrupt the movement of a threatened species across its
range. However, the removal of some degraded woodland habitat is
likely to represent a minor reduction in the availability of dispersal
habitat for the Grey-crowned Babbler and potentially Brown
Treecreeper and Speckled Warbler (recorded adjacent to Subject
Land during investigation of potential offset areas).

(c) Impacts of development on
movement of threatened species that
maintains their life cycle

A breeding population of Grey-crowned Babbler have been
recorded on the Subject Land. The movement of this species is
largely confined to the woodland habitats and riparian corridors as
this species has limited flying capacity. Although riparian corridors
(with a 20-30m buffer) have been avoided, there will be some
impacts to degraded woodland habitat that may facilitate the
movement of this species across the Subject Land.

Regarding the Cicadabird and microchiropteran bats, it is not
considered the project will restrict the movement of these highly
mobile aerial species and they will continue to utilise retained
habitats adjacent to the solar farm.

The Subject Land does not represent a known migratory path for
any threatened species. Due to the highly cleared and fragmented
landscape the proposal is not likely to disrupt the movement of a
threatened species that maintains their lifecycle.
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Prescribed Impact

Likely to occur as result of the proposed Solar Farm

(d) Impacts of development on water
quality, water bodies and hydrological
processes that sustain threatened
species and threatened ecological
communities (including from
subsidence or upsidence resulting from
underground mining)

(e) Impacts of wind turbine strikes on
protected animals

(f) Impacts of vehicle strikes on
threatened species or on animals that
are part ofa TEC.

Six farm dams are present within the development site. These farm
dams would be filled in during construction of the solar farm. The
filling of these dams is not anticipated to have any broader impacts
for environments that sustain and interact with the rivers, streams
and wetlands either onsite or offsite. These dams are not
considered to represent important habitat for any threatened
species or ecological community.

The proposed development will affect six first order streams which
are located within the proposed Development Site. These six first
order creeks will be lost permanently.

The proposal has the potential to affect surface water quality and
quantity due to sediment runoff and/or contaminant runoff into
adjacent watercourses. Pollutants to water courses may be
associated with vehicle movement, spill of chemicals used for solar
panel maintenance/cleaning and maintenance of associated
infrastructure.

Not applicable
Vehicle strikes may occur during the construction and operational

phases of the proposed development given the likelihood of
increased vehicle movements.

6.4

Impacts to Matters of National Environmental Significance

An assessment of the impacts of the project on MNES within the Development Site was prepared to
determine whether referral of the project to the Commonwealth Minister for the Environment is
required. Matters of MNES relevant to the development site are summarised in Table 6.6 below.

A likelihood of occurrence assessment considering each entity individually is provided in Appendix D.
Based on the results of the likelihood of occurrence and risk assessment, all TECs and threatened
species as identified in the PMST were concluded to have a low residual risk. Given that one
individual of the Cicadabird was recorded on the Subject Land, an assessment of significance for the
species was undertaken as a precautionary measure (see Appendix E). No additional assessments of
significance are considered to be required for other MNES (Appendix D).

Referral of the project to the Commonwealth Minister for the Environment for assessment is not

required.
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Table 6.6

IMPACT ASSESSMENT (BIODIVERSITY VALUES)

Assessment of the Project in relation to EPBC Act

MNES

Predicted MNES

Result

Wetlands of
International
Importance

Threatened
Ecological
Communities (TECs)

Threatened Species

Three wetlands of national importance
were identified as being between 1,100
and 1,300 km form the Development
Site:
m  Banrock Station Wetland Complex
m  Riverland

m  The Coorong, and lakes
Alexandrina and Albert wetland.

Four TECs were identified as likely to
occur within the project area:

Natural Grasslands on basalt and fine-

textured alluvial plains of northern New
South Wales and Southern Queensland
(CEEC)

New England Peppermint (Eucalyptus
nova-anglica) Weeping Myall Woodland
(CEEC)

Weeping Myall Woodlands (EEC)

White Box — Yellow Box — Blakely’s Red
Gum Grassy Woodland and Derived
Native Grassland (CEEC)

A total of 36 threatened species were
predicted to occur within the project area,
including:

m  Eight mammals
Seven birds
Four reptiles
One fish

16 flora

No direct or indirect effects on these
wetlands of international importance will
result from the proposal.

A likelihood of occurrence analysis was
undertaken for these TECs (see Table
D.3 in Appendix D). This analysis
concluded that the proposed
development is unlikely to affect EPBC
listed TECs.

Although the NSW listing of White Box —
Yellow Box — Blakely’s Red Gum Grassy
Woodland is considered to be
represented on the Subject Land by PCT
544, this vegetation does not satisfy the
minimum condition criteria for the
Commonwealth listing of this TEC. This
determination has been made on the
basis of very small patch sizes occurring
on the Subject Land, low diversity of
native understorey species and absence
of “important species” as described in
the Threatened Species Scientific
Committee listing advice and National
Recovery Plan (DECCW 2011).

Seven species were identified as likely to
occur within the Development Site and
were taken into account during survey
design.

No EPBC listed threatened species have

been recorded within the Development
Site.

Migratory Species

A total of 11 migratory species were
predicted to occur within the project area.

One migratory bird, Cicadabird (Coracina
tenuirostris), was recorded during the
surveys. A Significant Impact
Assessment for this migratory species
was undertaken (see Appendix E) and it
was concluded that the species is
unlikely to be significantly impacted as
result of the proposed development.

No further assessment for the Cicadabird
is required.
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7. MANAGEMENT AND MITIGATION MEASURES

The key measures required to mitigate the impacts of the proposal is provided below in Table 7.1.

MANAGEMENT AND MITIGATION MEASURES

Table 7.1 Recommended Mitigation Measures for Residual Impacts
Impact Mitigation Measure Responsibility Timing Reporting
Loss of Species Credit Vegetation clearance: [ Prinlcipal contractfor to ensure [ L/egetation (;:Isarinngroltocol to \C/::aget.ation
- : . . . implementation of vegetation e prepare an Ecologist earing
Sp?C.IES Habitat or ] Prepare}tlon and_|mplementatlon ofa cIeF;ring protocol. 9 priopr topvegeta)’:ion clearingg. Protocol as part
Individuals vegetation clearing protocol. . ) o of the
m  Clearing to be supervised by an [ Expengnced fauna.catcher/ [ Clegrlng supervision tp occur Biodiversity
. df tcher / logist Ecologist to supervise during the entire clearing Manaaement
experienced fauna catcher / ecologist. clearing and relocate native process. p| 9
m  Time works to avoid qritical life cycle fauna. m  Letter with results of clearing an
events such as breeding. to be prepared by the fauna
m  Monitoring of tree hollows prior to catcher/Ecologist supervising
removal to avoid impacting any the clearance. Letter to be
breeding females or juveniles. If Bristle- available for review by
cased Freetail Bat is confirmed utilising delegated authority (if
any of the hollow bearing trees, the requested).
trees will be left undisturbed and
managed in accordance with the
Biodiversity Management Plan.
m  Replacement of trees at a rate of 2:1
(i.e. two trees will be planted to replace
each hollow bearing tree removed). A
minimum of 68 trees will be planted
within the riparian corridor with
commitment to a 100% recruitment
rate.
m  Nest-boxes suitable for hollow
dependent microbats will be installed
prior to HBT removal. Nest boxes shall
be installed within suitable retained
habitat (e.g. riparian corridors) and will
be monitored and maintained during
the construction and operational
phases of the development.
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MANAGEMENT AND MITIGATION MEASURES

Impact Mitigation Measure Responsibility Timing Reporting
m  No stockpiling or storage within dripline
of any mature trees.
m  Approved clearing limits to be clearly
delineated with temporary fencing or
similar prior to construction
commencing.
Grey-crowned Babbler Nest removal: Principal contractor to ensure Clearing supervision to occur Vegetation
implementation of vegetation during the entire clearing Clearing

habitat m  Approved clearing limits to be clearly
delineated with temporary fencing or
similar prior to construction

commencing.

m  Removal of trees with nests will be
included in the vegetation clearing
protocol including any seasonal
constraints to avoid impacting any
juveniles or unfledged chicks.

m  Removal of trees with nests will be
supervised by an experienced fauna
catcher or ecologist.

m A portion of felled trees will be
salvaged as habitat for fauna and
translocated in suitable areas in the
remainder of the Project Boundary.

clearing protocol.

Experienced fauna catcher /
Ecologist to supervise
clearing and relocate native
fauna

process.

Letter with results of clearing
to be prepared by the fauna
catcher/Ecologist supervising
the clearance. Letter to be
available for review by
delegated authority (if
requested).

Protocol as part
of the
Biodiversity
Management
Plan
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MANAGEMENT AND MITIGATION MEASURES

Impact Mitigation Measure Responsibility Timing Reporting
Loss of Hollow Bearing m  Replacement of trees at a rate of 2:1 m  GAIA to appoint a qualified m  Monitoring Plan to be Tree
Trees (i.e. two trees will be planted to replace ecologist for preparation of prepared and approved prior Replacement
each hollow bearing tree removed). A the monitoring plan. to commencement of clearing. | and Nest Box
vrv:trllllr:ltjlr:a cr)ifpg?i;rrfizrvr\;lcljlo?ivri)tfnted m  GAIA to liaise with relevant m  Monitoring to be implemented gﬂsogggrg%hﬂan
commitment to a 100% recruitment authority regarding outcomes. as required. Biodiversity
rate. m  Appointed Ecologist to Management
undertake monitoring as
m  Nest-boxes suitable for hollow required g Plan
dependent microbats will be installed '
prior to HBT removal. Nest boxes shall
be installed within suitable retained
habitat (e.g. riparian corridors) and will
be monitored and maintained during
the construction and operational
phases of the development.
Impacts of Development on m  Atree replacement and nest box m  GAIA to appoint a qualified m  Monitoring Plan to be Tree
the Habitat of Threatened monitoring plan will be prepared for the ecologist for preparation of prepared and approved prior
Speci Ecological Project. The plan will provide details of the monitoring plan. to commencement of clearing. = Replacement
ecies or Ecologica it
P . 9 monitoring and Key Performance m  GAIA to liaise with relevant = Monitoring to be implemented | @nd Nest Box
Communities Infcilcators I(KPIs) tot enzure otbtj)ectlves authority regarding outcomes. as required. Monitoring Plan
of tree replacement and nest box
monitoring is achieved. m  Appointed Ecologist to as part of the
= Monitoring and reporting to be undertake monitoring as Biodiversity
ired.
undertaken by a qualified ecologist. require Management
Avoidance of use of chemicals, such as Plan
pesticides and herbicides, within the
solar farm during the construction and
operational phases to prevent
contributing to the global decline in
insect population and diversity.
m Facilitation of natural regeneration of
native ground cover within viable solar
farm footprint (e.g. under solar panel
arrays) and in retained areas. This will
include management of weeds.
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MANAGEMENT AND MITIGATION MEASURES

Impact Mitigation Measure Responsibility Timing Reporting
Impacts of Development on None required NA NA NA
the Habitat of EPBC Listed
Migratory Species
Impacts of Development on ®  An erosion and sediment control plan m  GAIA has overall m ESCP to be prepared and CEMP
Water Quality, Water Bodies (ESCP) would be prepared in responsibility to ensure approved prior to
] conjunction with the final design and meeting that they are meeting commencement of works. ESCP
and Hydrological Processes implemented. environmental commitments. = Reporting, evaluation and
that systam Threatened m  Design of creek crossings to meet best auditing as per the ESCP.
Species and TECs practice industry standards.
m  ESCP to include requirements for
water quality monitoring, chemical use
and control.
Impacts of Vehicle Strikes on Actions to minimise mortality of wildlife m  GAIA has overall m CEMP to be prepared and CEMP
Threatened Species of involved in vehicle strikes: responsibility to ensure approved prior to
. i . . meeting that they are meeting commencement of works.
animals or on animals that m  Appropriate vehicle speeds and environmental commitments . .
are part of a TEC sighage to be installed within the solar : m  Reporting, evaluation and
P farm. auditing as per the CEMP.
m  Protocol detailing actions to be
undertaken in the event of a vehicle
strike.
m Identification of a wildlife veterinary
and/or wildlife carer group and
agreement for injured wildlife to be
taken care of or being humanely
euthanised.
Avoid night works. m  GAIA has overall m  CEMP to be prepared and CEMP
Direct lights away from retained native responsibility to ensure approved prior to
vegetation. meeting that they are meeting commencement of works.
environmental commitments. m  Reporting, evaluation and
auditing as per the CEMP.
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Impact Mitigation Measure Responsibility Timing Reporting
Invasive Species m  CEMP will include a Management m  GAIA has overall m  CEMP to be prepared and CEMP
protocol for declared priority weeds responsibility to ensure approved prior to
under the Biosecurity Act 2015 during meeting that they are meeting commencement of works.
and after construction. environmental commitments.

m  Reporting, evaluation and

m  Hygiene protocols to prevent the auditing as per the CEMP.
spread of weeds or pathogens between
infected areas and uninfected areas.

m  Monitoring and management protocol
for invasive feral/pest species,
including cats, foxes and cane tods.
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SERIOUS AND IRREVERSIBLE IMPACTS (SAll)

8. SERIOUS AND IRREVERSIBLE IMPACTS (SAll)

A Serious and Irreversible Impact (SAll) is listed under the BC Act as an impact that is likely to

contribute significantly to the risk of extinction of a threatened entity.

In accordance with the BAM, species and ecological communities with a ‘very high’ biodiversity risk

weighting will be a potential serious and irreversible impact (SAll). Whenever potential SAll are
identified for a Development Site, those SAIl need to be address as per Section 10.2 of the BAM

(OEH 2017a).

The following guidelines were consulted to identify potential SAII:

m  OEH (2017b) Guidance to assist a decision-maker to determine a serious and irreversible impact.

m  OEH (2018b) ‘Species Credit’ threatened bats and their habitats guide.

8.1

Potential Serious and Irreversible Impact Entities

Based on candidate ecosystem credit species, species credit species and results of field surveys, the
potential SAIl for the Development Site are listed in Table 8.1 below.

Table 8.1

Potential SAIll within the Development Site

Scientific Name
Common Name

Justification as
potential SAIl

Corresponding habitat
constraint

Is SAIll
present?

The species is

Caves are the primary breeding

Miniopterus orianae ) . No
. dependent on non- habitat for the Eastern Bentwing
oceanensis ] .
_ responding attribute Bat.
Large Bent-winged Bat (breeding habitat only) Breeding habitat does not occur
(OEH 2017b) on the Subject Land.
Vespadelus troughtoni Bree(.:h-ng habitat is ?reedmg habitat for the spemes No
classified as SAIl (OEH | is caves, overhangs, crevices,
Eastern Cave Bat 2018b) cliffs and escarpments, or old
mines or tunnels, old buildings
and sheds within the potential
habitat.
Breeding habitat is not
considered to occur on the
Subject Land.
White Box Yellow Box Threatened Ecological Fertile lower footslopes and No

Blakely’'s Red Gum Woodland

Community with very
high sensitivity to loss
due to small population
size (extent)

flats. This TEC is represented
onsite by PCT 544 which is
associated with stream banks,
beds and channels.

Riparian areas associated with
this TEC have largely been
avoided.
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8.1.1 Threatened Ecological Communities

One threatened ecological community, that is a candidate for serious and irreversible impacts, was
identified on the Subject Land — White Box Yellow Box Blakely’s Red Gum Woodland. This TEC is
represented on the Subject Land by disturbed areas of PCT 544 — Rough-barked Apple — White
Cypress Pine — Blakely’s Red Gum riparian open forest / woodland of the Nandewar Bioregion of New
England Tableland Bioregion. The majority of this TEC has been avoided by retaining riparian
corridors and associated buffers. The proposed development is not considered to represent a SAll on
this TEC as impacts on 0.83 ha of highly disturbed vegetation representing PCT 544 are unlikely to
contribute to the risk of extinction of the TEC. This TEC will be allowed to naturally regenerate within
retained riparian areas and buffers. Infill plantings will also be provided that will expand the extent of
this TEC on the Subject Land and improve its current condition.

8.1.2 Threatened Species

Two potential SAIl entities were identified, the Eastern Bentwing Bat and the Eastern Cave Bat. The
echolocation calls of these species were recorded within the assessment area. However, breeding
habitat for these microbat species, i.e. caves, overhangs crevices, cliffs or escarpments, are not
present on the Subject Land. It is concluded that due to the lack of suitable breeding habitat, the
Subject Land represents foraging habitat only. Therefore, the proposed development does not
represent a SAIl on these species.

8.1.3 Additional Potential Entities

No other threatened species or communities, were identified as potential candidates for serious and
irreversible impacts.

8.2 Assessment of SAIll

The proposed development is not considered to represent a serious and irreversible impact on any
identified SAIl entities.
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9. REQUIREMENT TO OFFSET

This chapter provides an assessment of the impacts requiring offsetting in accordance with Section 10
of the BAM (OEH 2017a).

9.1 Impacts Requiring an Offset

9.1.1 Impacts on Native Vegetation — Ecosystem Credits
Impacts to native vegetation requiring offsets include:

m  Direct impacts on PCT 516 — Grey Box grassy woodland or open forest of the Nandewar
Bioregion and New England Tableland Bioregion;

m Direct impacts on PCT 544 — Rough-barked Apple — White Cypress Pine — Blakely’s Red Gum
riparian open forest / woodland of the Nandewar Bioregion and New England Tableland
Bioregion;

m  Direct impacts on PCT 594 — Silver-leaved Ironbark - White Cypress Pine shrubby open forest of
Brigalow Belt South Bioregion and Nandewar Bioregion; and

m  Direct impacts on PCT 596 — Tumbledown Red Gum - White Cypress Pine - Silver-leaved
Ironbark shrubby woodland mainly in the northern Nandewar Bioregion

A total of 598 ecosystem credits are required to offset impacts of the proposed development. The
impacts on the vegetation zones within each of the four PCTs is shown in Table 9.1.

Table 9.1 Summary of Ecosystem Credits

Vegetation | Vegetation Zone Area | Vegetation | Future Change in Credits
Zone Name (ha) Integrity Vegetation | Vegetation Required
Number Score Integrity Integrity Score

Score

PCT 594 — Silver-leaved Ironbark — White Cypress Pine shrubby open forest of Brigalow Belt South Bioregion
and Nandewar Bioregion

1 594_Moderate 4.1 61.3 0 -61.3 110

2 594 Low 9.54 33.3 0 -33.3 139

Total Ecosystem Credits required to offset impacts on PCT 594 249

PCT 596 — Tumbledown Red Gum — White Cypress Pine — Silver-leaved Ironbark shrubby woodland mainly in
the northern Nandewar Bioregion

3 596_Moderate 11.15 62.6 0 -62.6 262
4 596_Low 0.25 38.2 0 -38.2 4
5 596_Very Low 0.30 23.6 0 -23.6 3

Total Ecosystem Credits required to offset impacts on PCT 596 269
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Vegetation | Vegetation Zone Area | Vegetation | Future Change in Credits
Zone Name (ha) Integrity Vegetation | Vegetation Required
Number Score Integrity Integrity Score

Score

PCT 516 — Grey Box grassy woodland or open forest of the Nandewar Bioregion of New England Tableland
Bioregion

7 516_Very Low 3.00 20.7 0 -20.7 31
8 516_Derived_Moderate | 2.76 24.7 0 -24.7 34
Total Ecosystem Credits required to offset impacts on PCT 516 65

PCT 544 — Rough-barked Apple — White Cypress Pine — Blakely’s Red Gum riparian open forest / woodland of
the Nandewar Bioregion of New England Tableland Bioregion

9 544 Low 0.83 35 0 -35 15

Total Ecosystem Credits required to offset impacts on PCT 544 15

9.1.2 Impacts on Threatened Species — Species Credits
Impacts to habitat of Threatened Species requiring offsets include:

m  Habitat for the Bristle-faced Free-tailed Bat in PCTs 516, 544, 594 and 596, requiring 1,180
species credits;

m  Foraging habitat for Eastern Cave Bat in PCTs 516, 544, 594 and 596, requiring 1,030 species
credits; and

m  Potential (assumed) breeding habitat for Masked Owl and Barking Owl in PCTs 516, 544, 594
and 596, where suitably sized hollows occur, requiring 680 species credits for each of these
species.

A total of 3,570 species credits are required to offset loss of fauna habitat within the Development
Site.

9.1.3 Offsets Required Under the EPBC Act

No offsets requirements under the EPBC Act have been identified for the proposed development.

9.2 Impacts Not Requiring an Offset

In accordance with the BAM, an offset is not required for impacts on native vegetation where the
vegetation integrity score is below those set out in Paragraph 10.3.1.1. These thresholds are as
follows:

a) A vegetation zone that has a vegetation integrity score <15 where the PCT is representative
of an endangered or critically endangered ecological community, or

b) A vegetation zone that has a vegetation integrity score <17 where the PCT is associated with
threatened species habitat (as represented by ecosystem credits), or is representative of a
vulnerable ecological community, or
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c) A vegetation zone that has a vegetation integrity score <20 where the PCT is not
representative of a TEC or associated with threatened species habitat.

Areas of the Subject Land that are not required to be offset in accordance with the thresholds
described above are provided in Table 9.2. These vegetation zones represent highly disturbed areas,
including cleared areas, heavily grazed grasslands and low integrity derived grasslands.

Table 9.2 Summary of Impacts on Vegetation Not Requiring Offsets

Vegetation Vegetation Zone Area Vegetation Future Change in Credits
Zone Number | Name (ha) Integrity Vegetation Vegetation Required
Score Integrity Integrity
Score Score

PCT 596 — Tumbledown Red Gum — White Cypress Pine — Silver-leaved Ironbark shrubby woodland mainly in
the northern Nandewar Bioregion

6 596_Derived_Low 9.04 8 0 -8 0
12 596 Disturbed 50.59 5.6 0 -5.6 0
Grasslands

PCT 594 — Silver-leaved Ironbark — White Cypress Pine shrubby open forest of Brigalow Belt South Bioregion
and Nandewar Bioregion

11

594 Disturbed 49.81 11.8 0 -11.8 0
Grasslands

PCT 516 — Grey Box grassy woodland or open forest of the Nandewar Bioregion of New England Tableland
Bioregion

10

516_Disturbed 7.39 15.8 0 -15.8 0
Grassland

9.3 Summary of Offset Credits Required

The proposed development will incur loss of native vegetation and threatened fauna habitat requiring
offsets for a total of 598 ecosystem credits and 3,570 species credits.

9.4 Biodiversity Offset Framework

This section outlines several options that are available to proponents to offset project related impacts
on biodiversity in accordance with the Biodiversity Offset Scheme (BOS). The final offset strategy for
the project is yet to be developed. However, GAIA is committed to satisfying all offset requirements
prior to the commencement of works (including bulk earthworks and vegetation removal).

In accordance with the BOS, proponents may use one or more of the following methods to satisfy an
offset requirement:

m  Purchasing credits: Identify and purchase the required ‘like for like’ credits in the market and then
retire those credits via Biodiversity Offsets and Agreement Management System (BOAMS).

m  Generating credits: Identify potential offset land containing the biodiversity values required to be
offset. Generate credits by applying the BAM and placing a Biodiversity Stewardship Agreement
(BSA) on proposed offset land.
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m  Offsets Payment Calculator: Determine the cost of the credit obligation and transfer this amount
to the Biodiversity Conservation Fund via the BOAMS. The Biodiversity Conservation Trust is
then responsible for identifying and securing the credit obligation.

®  Submit approval to the consent authority to apply variation rules. This excludes impacts on
threatened species and TECs.

Given that impacts on threatened species habitat are associated with the proposed development,
variation rules are not applicable to the Bonshaw Solar Farm development. GAIA will use one, or a
combination, of the first three options above to meet the offset obligation.

The BAM Biodiversity Credit Report (like-for-like) detailing requirements for offsetting impacts on
PCTs (i.e. 516, 544, 594 and 596) and threatened fauna habitat (i.e. Bristle-faced Free-tailed Bat,
Eastern Cave Bat, Barking Owl and Masked Owl) is provided in Appendix K.
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10. CONCLUSIONS

GAIA is proposing to develop a solar farm in disturbed land located in Lot 2 DP 1039185 (Project
Boundary), Bonshaw within the Inverell LGA. The Development Site is located in the western portion
of the Project Boundary and will occupy approximately 149.24 ha. The purpose of this BDAR was to
address the requirements of the BAM and to address the biodiversity matters raised in the SEARs.

Based on the results of extensive field surveys, a total of 12 vegetation zones were identified on the
Subject Land pertaining to the following four plant community types (PCTs):

m  PCT 516 — Grey Box grassy woodland or open forest of the Nandewar Bioregion and New
England Tableland Bioregion;

m  PCT 544 - Rough-barked Apple - White Cypress Pine - Blakely's Red Gum riparian open
forest/woodland of the Nandewar Bioregion and New England Tableland Bioregion;

m  PCT 594 - Silver-leaved Ironbark — White Cypress Pine shrubby open forest of Brigalow Belt
South Bioregion and Nandewar Bioregion; and

m  PCT 596 — Tumbledown Red Gum - White Cypress Pine - Silver-leaved Ironbark shrubby
woodland mainly in the northern Nandewar Bioregion

PCT 544 is considered to represent the following Threatened Ecological Community, which is listed
as Endangered under the NSW Biodiversity Conservation Act 2016:

m  White Box Yellow Box Blakely's Red Gum Woodland

The occurrence of this TEC on the Subject Land is not considered to satisfy the minimum condition
criteria for the Commonwealth listing of this TEC. This determination has been made on the basis of
very small patch sizes occurring on the Subject Land, low diversity of native understorey species and
absence of “important species” as described in the Threatened Species Scientific Committee listing
advice and National Recovery Plan for the TEC.

An assessment of the potential impacts on the biodiversity values of the Subject Land has identified
the following direct impacts to native vegetation requiring offset:

m Impacts on PCT 516 — Grey Box grassy woodland or open forest of the Nandewar Bioregion and
New England Tableland Bioregion, requiring 65 ecosystem credits;

m  Impacts on PCT 544 - Rough-barked Apple - White Cypress Pine - Blakely's Red Gum riparian
open forest/woodland of the Nandewar Bioregion and New England Tableland Bioregion,
requiring 15 ecosystem credits;

m  Impacts on PCT 594 — Silver-leaved Ironbark — White Cypress Pine shrubby open forest of
Brigalow Belt South Bioregion ad Nandewar Bioregion, requiring 249 ecosystems credits; and

® Impacts on PCT 596 — Tumbledown Red Gum — White Cypress Pine — Silver-leaved Ironbark
shrubby woodland mainly in the northern Nandewar Bioregion, requiring 269 ecosystem credits

A total of 598 ecosystem credits are required to offset the impacts of the project.

A total of thirteen threatened fauna species were recorded within the Project Boundary. Threatened
species included eight vulnerable microchiropteran bats (Little Pied Bat, Eastern Bent-wing Bat,
Corben’s Long-eared Bat, Yellow-bellied Sheath-tailed Bat, Eastern Cave Bat, Eastern False
Pipistrelle, Greater Broad-nosed Bat and Hoary Wattled Bat), one endangered microchiropteran bat
(Bristle-faced Free-tailed bat), three vulnerable birds (Grey-crowned Babbler, Brown treecreeper and
Speckled Warbler) and one migratory bird (Cicadabird). Out of the eight Vulnerable microchiropteran
bats, six were recorded as “definite” calls and two (Greater Broad-nosed Bat and Hoary Wattled Bat)
were recorded as “possible” calls by a microbat call identification expert. Brown Treecreeper and
Speckled Warbler were recorded within the Project Boundary but not directly on the Subject Land.

Impacts on threatened fauna habitat generated the following species credits:
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m Bristle-faced Free-tailed Bat, requiring a total of 1,180 species credits;
m  Eastern Cave Bat, requiring a total of 1,030 species credits;

m  Masked Owl, requiring a total of 680 species credits; and

m  Barking Owl, requiring a total of 680 species credits.

The proposed Bonshaw Solar Farm development in its current footprint requires a total offset of 598
ecosystem credits and 3,570 species credits. Retirement of these credits will be carried out in
accordance with the Biodiversity Conservation Regulation 2017 and the NSW Biodiversity Offsets
Scheme.
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Results Summary

Date of Calculation | 08/01/2019 10:12 AM | BDAR Required*

Total Digitised Area 356.35 ha

Minimum Lot Size Method Lot size

Minimum Lot Size 199.02 ha

Area Clearing Threshold | 1 ha
Area clearing trigger | ;i nown ¥ Unknown
Area of native vegetation cleared
Biodiversity values map trigger
Impact on biodiversity values map(not including values added within the | no no

last 90 days)?

*|If BDAR required has:

* at least one ‘Yes: you have exceeded the BOS threshold. You are now required to submit a Biodiversity Development Assessment
Report with your development application. Go to https://customer.Imbc.nsw.gov.au/assessment/AccreditedAssessor o access a
list of assessors who are accredited to apply the Biodiversity Assessment Method and write a Biodiversity Development Assessment Report

* ‘No’: you have not exceeded the BOS threshold. You may still require a permit from local council. Review the development control plan
and consult with council. You may still be required to assess whether the development is “likely to significantly affect threatened
species’ as determined under the test in s. 7.3 of the Biodiversity Conservation Act 2016. You may still be required to review the area
where no vegetation mapping is available.

# Where the area of impact occurs on land with no vegetation mapping available, the tool cannot determine the area of native vegetation
cleared and if this exceeds the Area Threshold. You will need to work out the area of native vegetation cleared - refer to the BOSET
user guide for how to do this.

Disclaimer

This results summary and map can be used as guidance material only. This results summary and map is not guaranteed to be free from
error or omission. The State of NSW and Office of Environment and Heritage and its employees disclaim liability for any act done on the
information in the results summary or map and any consequences of such acts or omissions. It remains the responsibility of the proponent
to ensure that their development application complies will all aspects of the Biodiversity Conservation Act 2016.

The mapping provided in this tool has been done with the best available mapping and knowledge of species habitat requirements. This map
is valid for a period of 30 days from the date of calculation (above).

Acknowledgement

| as the applicant for this development, submit that | have correctly depicted the area that will be impacted or likely to be impacted as a
result of the proposed development.

Signature Date: 08/01/2019 10:12 AM
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GAIA BONSHAW SOLAR EIS
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Results of search of existing records of threatened species and Threatened Ecological Communities (TECs) in the NSW BioNet Atlas is summarised in Table

B.1 below.

Scientific Name

Table B.1 BioNet Atlas results

Common Name

Comm. status

Records within

10km radius
Reptilia
Gekkonidae Uvidicolus sphyrurus Border Thick-tailed Gecko
Aves
Cacatuidae Calyptorhynchus lathami Glossy Black-Cockatoo
Psittacidae Glossopsitta pusilla Little Lorikeet
Psittacidae Neophema pulchella Turquoise Parrot

Climacteridae

Acanthizidae

Climacteris picumnus victoriae

Chthonicola sagittata

Brown Treecreeper (eastern subspecies)

Speckled Warbler

Pomatostomidae

Pomatostomus temporalis temporalis

Grey-crowned Babbler (eastern subspecies)

Neosittidae Daphoenositta chrysoptera Varied Sittella
Artamidae Artamus cyanopterus cyanopterus Dusky Woodswallow
Petroicidae Petroica boodang Scarlet Robin
Estrildidae Stagonopleura guttata Diamond Firetail
Mammalia

Phascolarctidae

Petauridae

Phascolarctos cinereus

Petaurus norfolcensis

Koala

Squirrel Glider

Macropodidae

Petrogale penicillata

Brush-tailed Rock-wallaby

Vespertilionidae

Falsistrellus tasmaniensis

Eastern False Pipistrelle
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GAIA BONSHAW SOLAR EIS
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Scientific Name

Common Name NSW status Comm. status | Records within

10km radius

Vespertilionidae Miniopterus orianae oceanensis Eastern Bentwing-bat Vv 1
Vespertilionidae Scoteanax rueppellii Greater Broad-nosed Bat \Y 2
Flora
Araliaceae Astrotricha roddii Rodd's Star Hair E E 12
Asteraceae Rutidosis heterogama Heath Wrinklewort Vv Vv 1
Fabaceae (Faboideae) Swainsona sericea Silky Swainson-pea \Y 1
Myrtaceae Eucalyptus caleyi subsp. ovendenii Ovenden's Ironbark Y Vv 1
Myrtaceae Eucalyptus nicholii Narrow-leaved Black Peppermint Vv Vv 1

Notes: V = Vulnerable; E = Endangered
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Australian Government

Department of the Environment and Energy

EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.
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http://www.environment.gov.au/protection/environment-assessments

Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: 3
Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None
Listed Threatened Ecological Communities: 4
Listed Threatened Species: 36
Listed Migratory Species: 11

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment’, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at
http://www.environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: None
Commonwealth Heritage Places: None
Listed Marine Species: 18

Whales and Other Cetaceans: None
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves:

Regional Forest Agreements:

Invasive Species: 19

Nationally Important Wetlands: None
Key Ecological Features (Marine) None



http://www.environment.gov.au/protection/environment-assessments
http://www.environment.gov.au/epbc/permits-and-application-forms

Detalls

Matters of National Environmental Significance

Wetlands of International Importance (Ramsar)

Name
Banrock station wetland complex
Riverland

The coorong, and lakes alexandrina and albert wetland

Listed Threatened Ecological Communities

[ Resource Information ]
Proximity
1100 - 1200km
1100 - 1200km
1300 - 1400km

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to

produce indicative distribution maps.

Name

Natural grasslands on basalt and fine-textured alluvial

plains of northern New South Wales and southern

Queensland

New England Peppermint (Eucalyptus nova-anglica)

Grassy Woodlands
Weeping Myall Woodlands

White Box-Yellow Box-Blakely's Red Gum Grassy

Woodland and Derived Native Grassland

Listed Threatened Species
Name

Birds

Anthochaera phryqgia

Regent Honeyeater [82338]

Calidris ferruginea
Curlew Sandpiper [856]

Erythrotriorchis radiatus
Red Goshawk [942]

Geophaps scripta scripta
Squatter Pigeon (southern) [64440]

Grantiella picta
Painted Honeyeater [470]

Lathamus discolor
Swift Parrot [744]

Rostratula australis

Australian Painted-snipe, Australian Painted Snipe

[77037]

Fish
Maccullochella peelii
Murray Cod [66633]

Status
Critically Endangered

Critically Endangered
Endangered

Critically Endangered

Status

Critically Endangered

Critically Endangered

Vulnerable

Vulnerable

Vulnerable

Critically Endangered

Endangered

Vulnerable

Type of Presence

Community likely to occur
within area

Community may occur
within area

Community may occur
within area

Community likely to occur
within area

[ Resource Information ]

Type of Presence

Foraging, feeding or related
behaviour likely to occur
within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species



Name Status
Mammals

Chalinolobus dwyeri

Large-eared Pied Bat, Large Pied Bat [183] Vulnerable

Dasyurus maculatus maculatus (SE mainland population)

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll Endangered
(southeastern mainland population) [75184]

Nyctophilus corbeni

Corben's Long-eared Bat, South-eastern Long-eared  Vulnerable
Bat [83395]

Petauroides volans
Greater Glider [254] Vulnerable

Petrogale penicillata
Brush-tailed Rock-wallaby [225] Vulnerable

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

Koala (combined populations of Queensland, New Vulnerable
South Wales and the Australian Capital Territory)

[85104]

Pseudomys novaehollandiae

New Holland Mouse, Pookila [96] Vulnerable

Pteropus poliocephalus

Grey-headed Flying-fox [186] Vulnerable
Plants

Acacia pubifolia

Velvet Wattle [19799] Vulnerable

Astrotricha roddii
[56312] Endangered

Boronia granitica
Granite Boronia [18598] Endangered

Cadellia pentastylis
Ooline [9828] Vulnerable

Callistemon pungens
[55581] Vulnerable

Dichanthium setosum
bluegrass [14159] Vulnerable

Eucalyptus caleyi subsp. ovendenii
Ovenden's Ironbark [56193] Vulnerable

Eucalyptus mckieana
McKie's Stringybark [20199] Vulnerable

Eucalyptus nicholii

Narrow-leaved Peppermint, Narrow-leaved Black Vulnerable
Peppermint [20992]

Type of Presence

habitat known to occur
within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Foraging, feeding or related
behaviour may occur within
area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area



Name Status Type of Presence
Homopholis belsonii

Belson's Panic [2406] Vulnerable Species or species habitat
may occur within area

Lepidium peregrinum
Wandering Pepper-cress [14035] Endangered Species or species habitat
may occur within area

Leucopogon confertus

Torrington Beard-heath [14417] Endangered Species or species habitat
may occur within area

Prasophyllum sp. Wybong (C.Phelps ORG 5269)

a leek-orchid [81964] Critically Endangered Species or species habitat
may occur within area

Rutidosis heterogama

Heath Wrinklewort [13132] Vulnerable Species or species habitat
known to occur within area

Thesium australe

Austral Toadflax, Toadflax [15202] Vulnerable Species or species habitat
likely to occur within area

Tylophora linearis

[55231] Endangered Species or species habitat
may occur within area

Reptiles
Delma torquata

Adorned Delma, Collared Delma [1656] Vulnerable Species or species habitat
may occur within area

Furina dunmalli

Dunmall's Snake [59254] Vulnerable Species or species habitat
may occur within area

Uvidicolus sphyrurus

Border Thick-tailed Gecko, Granite Belt Thick-tailed Vulnerable Species or species habitat
Gecko [84578] known to occur within area

Wollumbinia belli

Bell's Turtle, Western Sawshelled Turtle, Namoi River Vulnerable Species or species habitat
Turtle, Bell's Saw-shelled Turtle [86071] may occur within area
Listed Migratory Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name Threatened Type of Presence

Migratory Marine Birds

Apus pacificus

Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Migratory Terrestrial Species
Hirundapus caudacutus

White-throated Needletail [682] Species or species habitat
likely to occur within area

Motacilla flava

Yellow Wagtail [644] Species or species habitat
may occur within area

Myiagra cyanoleuca

Satin Flycatcher [612] Species or species habitat
likely to occur within area

Rhipidura rufifrons

Rufous Fantail [592] Species or species habitat
likely to occur within area

Migratory Wetlands Species



Name
Actitis hypoleucos
Common Sandpiper [59309]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Pandion haliaetus
Osprey [952]

Other Matters Protected by the EPBC Act

Listed Marine Species

Threatened

Critically Endangered

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name

Birds

Actitis hypoleucos

Common Sandpiper [59309]

Apus pacificus
Fork-tailed Swift [678]

Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Chrysococcyx osculans
Black-eared Cuckoo [705]

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863]

Threatened

Critically Endangered

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area



Name
Haliaeetus leucogaster
White-bellied Sea-Eagle [943]

Hirundapus caudacutus
White-throated Needletail [682]

Lathamus discolor
Swift Parrot [744]

Merops ornatus
Rainbow Bee-eater [670]

Motacilla flava
Yellow Wagtail [644]

Myiagra cyanoleuca
Satin Flycatcher [612]

Pandion haliaetus
Osprey [952]

Rhipidura rufifrons
Rufous Fantail [592]

Rostratula benghalensis (sensu lato)

Painted Snipe [889]

Extra Information

State and Territory Reserves

Name
Crooked Creek

Regional Forest Agreements

Threatened

Critically Endangered

Endangered*

Note that all areas with completed RFAs have been included.

Name
North East NSW RFA

Invasive Species

Type of Presence

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

[ Resource Information ]

State
NSW

[ Resource Information ]

State
New South Wales

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The

following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name
Birds
Columba livia

Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Passer domesticus
House Sparrow [405]

Status

Type of Presence

Species or species habitat
likely to occur within area

Species or species



Name Status

Sturnus vulgaris
Common Starling [389]

Frogs
Rhinella marina
Cane Toad [83218]

Mammals
Bos taurus
Domestic Cattle [16]

Canis lupus familiaris
Domestic Dog [82654]

Capra hircus
Goat [2]

Felis catus
Cat, House Cat, Domestic Cat [19]

Feral deer
Feral deer species in Australia [85733]

Oryctolagus cuniculus
Rabbit, European Rabbit [128]

Sus scrofa
Pig [6]

Vulpes vulpes
Red Fox, Fox [18]

Plants
Genista sp. X Genista monspessulana
Broom [67538]

Nassella neesiana
Chilean Needle grass [67699]

Opuntia spp.
Prickly Pears [82753]

Pinus radiata

Radiata Pine Monterey Pine, Insignis Pine, Wilding
Pine [20780]

Rubus fruticosus aggregate
Blackberry, European Blackberry [68406]

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii

Willows except Weeping Willow, Pussy Willow and
Sterile Pussy Willow [68497]

Solanum elaeagnifolium

Silver Nightshade, Silver-leaved Nightshade, White
Horse Nettle, Silver-leaf Nightshade, Tomato Weed,
White Nightshade, Bull-nettle,

Type of Presence

habitat likely to occur within
area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area



Name Status Type of Presence

Prairie-berry, Satansbos, Silver-leaf Bitter-apple,
Silverleaf-nettle, Trompillo [12323]



Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-29.190623 151.336471,-29.190324 151.336299,-29.190324 151.336299,-29.188525 151.345569,-29.190474 151.34677,-29.193471 151.346255,-
29.195269 151.357242,-29.208156 151.357242,-29.208605 151.348659,-29.212651 151.349345,-29.212651 151.331493,-29.205459 151.331664,-
29.205459 151.336642,-29.190623 151.336471
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In order to complement identification of likely threatened species likely to occur within the
Development Site, the NSW BioNet and the PMST were undertaken. A likelihood of occurrence and
risk assessments were undertaken for all species. Where results identify additional species to those
generated in the BCD Calculator as “Ecosystem Species Credits” or “Species Credit Species”, those
species were added in the surveys design.

Likelihood of Occurrence

Species identified in the NSW BioNet atlas and the PMST were collated into a table where an
assessment of the likelihood of occurrence of that threatened biodiversity was undertaken. In making
this determination, the following factors were considered:

m  habitat quality within and adjacent to the Development Site as determined through review of
regional vegetation mapping and the results of the September survey;

m  breeding habitat/resources present — assists with identification of the importance of habitat to the
species;

m  dispersal ability - based on known ecology - whether the species have an ability to disperse to
new areas of habitat following disturbance; and

m local records in similar habitat/distance/connectivity to the Development Site.

This allows for assessment of cryptic or seasonal species that are unlikely to be readily identified
during brief site inspections and/or due to seasonal constraints. The likelihood of each species
occurring was categorised as known, potential or unlikely to occur based on the definitions provided in
Table D-1. Results of likelihood of occurrence is presented in Table D.3 for TECs and Table D.4 for
threatened species.

Table D.1 Definitions of Likelihood of Occurrence

Category Description

Known m the ecological community/species/matter has been recorded in the Development Site
during field surveys; or

m database records demonstrate that the ecological community/species has been known to
occur in the Development Site within the last 10 year period.

Potential m the ecological community/species’ known distribution includes the Development Site, and
suitable habitat is present within it, or,

m database records demonstrate that the ecological community/species has been known to
occur in the Development Site, however has not been recorded within the last 10 years, or

m the species is a wide ranging flying species which may ‘fly-over’ the Development Site,
regardless of the habitat types present and has been recorded within the 10 km locality
surrounding the Development Site.

Unlikely m the ecological community/species has not been recorded within 10 km locality of the
Development Site and suitable habitat does not occur within the Development Site, or

m the Development Site is not within the TEC/species’ known distribution, or

m sufficient field surveys have been conducted to conclude that the species is likely to be
absent.

The following considerations were made in assessing habitat suitability and distribution:

Habitat quality within and adjacent to the Site.

Breeding habitat/resources present — assists with identification of the importance of habitat to the species.
The species’ ability to disperse to new areas of habitat following disturbance.

Local records in similar habitat/distance/connectivity to the Site.
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Risk Assessment

A risk assessment was undertaken using the definitions of Species Sensitivity and Consequence to
assign a relative risk ranking for each listed ecological value (Low, Medium, High or Very High, as
shown in Table D.2). Impacts to ecological values with potential to occur that were assessed as
having a Low risk was not further assessed. Results of risk assessment is presented in Table D.3 for
TECs and Table D.4 for threatened species.

Impacts to ecological values with potential to occur that were assessed as having a Medium, High or
Very High risk were further assessed in accordance with the requirements of the EPBC Act and BC
Act, including the preparation of detailed Assessments of Significance (see Appendix E).

Species sensitivity rankings are based on the species conservation status under the EPBC Act, FM
Act and BC Act. Where the conservation status differs between listings, the conservation status with
higher sensitivity is used.

Table D.2 Risk Assessment Matrix

Consequence
Negligible Minor Moderate Major
Ecological value not listed as Low Low Medium High
threatened
2
= Ecological value listed as Low Medium Medium High
3 Vulnerable or Migratory
c
[}
n Ecological value listed as Low Medium High
Endangered
Ecological value listed as Medium High
Critically Endangered

Consequence Definitions

Negligible: No impacts or removal of ecological community. Effect on species is within the likely normal
range of variation. No removal of specific breeding habitat features.

Minor: Indirect impacts to listed ecological community which may affect a small proportion of the
ecological community. Effects a small proportion of a population and Project-related mortality of a
small number of individuals may occur, but does not substantially affect other species dependent
on it, or the populations of the species itself. No removal of specific breeding habitat features.

Moderate: Direct removal of a portion of a listed ecological community. Effects a sufficient proportion of a
species population that it may bring about a substantial change in abundance and/or reduction in
distribution over one or more generations, but does not threaten the long term viability of that
population or any population dependent on it.

Major: Direct removal of a listed ecological community. Effects an entire population or species at
sufficient scale to cause a substantial decline in abundance and/or change in distribution beyond
with natural recruitment (reproduction, immigration from unaffected areas) may not return that
population or species, or any population or species dependent upon it, to its former level within
several generations, or when there is no possibility of recovery.

Species sensitivity definitions

Species sensitivities refer to listed under either the EPBC Act or BC Act. Where listings differ, the
higher sensitivity is used.
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TEC name EPBC Act | BC Act

Table D.3

Community Description

Threatened Ecological Communities:

Likelihood of Occurrence and Risk Assessment

Likely of TEC Occurring in the Site Potential Impacts

Mitigation
Measures

Risk Rating

Natural Grasslands CE
on Basalt and Fine-
textured alluvial

plains of northern

New South Wales

and southern

Queensland

Source: PMST

New England CE CE
Peppermint

(Eucalyptus nova-

anglica) Grassy

Woodlands

Source: PMST

Weeping Myall E
Woodlands

The Natural grasslands on basalt and fine-textured alluvial plains of northern New
South Wales (NSW) and southern Queensland are native grasslands typically
composed of perennial native grasses. They are found on soils that are fine
textured (often cracking clays) derived from either basalt or alluvium on flat to low
slopes (< 1 degree). A tree canopy is usually absent, but when present,
comprises <10% projective foliage cover. The distribution of the ecological
community is strongly reliant on soil type as it is associated with fine textured,
often cracking clays derived from either basalt or quaternary alluvium.

Temperate grasses and grassland forbs comprise the ground layer. Tussock
grasses within this vegetation community can be dominated by species of the
genera Austrodanthonia, Austrostipa, Bothriochloa, Chloris, Enteropogon, or
Themeda. In the Darling Downs component of the community, Bluegrass
(Dichanthium sericeum) tends to dominate, whereas the Plains Grass (Austrostipa
aristiglumis) tend to dominate in the Liverpool Plains component. The herbaceous
cover includes species within genera Desmodium, Glycine, Lotus and
Rhynchosia. The shrub layer is generally a minimum component of the
community, it can include Mimosa (Acacia farnesiana), Pittosporum
phylliraeoides, Pimelea spp. and Sclerolaena spp. A tree canopy is typically
absent. Where trees are present, they are of variable species composition and
comprise less than 10% of projective crown cover. Tree species that may be
present as scattered individuals include: Acacia pendula (Weeping Myall),
Eucalyptus albens (White Box), E. conica (Fuzzy Box), E. coolabah (Coolabah),
E. melliodora (Yellow Box), E. populnea (Poplar Box) or E. tereticornis (Forest
Red Gum).

This ecological community occurs from the Darling Downs in Queensland to
Dubbo in NSW and incorporates the Liverpool and Moree Plains. This ecological
community occurs within the Brigalow Belt South Bioregion and Border Rivers-
Gwydir, Central West, Namoi, Condamine, Burnett Mary and Fitzroy Basin Natural
Resource Management Regions. Patches of this vegetation community extend
into the Nandewar, Sydney Basin and Darling Riverine Plains bioregions.

The New England Peppermint (Eucalyptus nova-anglica) Grassy Woodlands
ecological community occurs in northern NSW and southern Queensland, in the
New England Tablelands, NSW North Coast and Nandewar IBRA Bioregions. The
tree canopy is typically dominated (>50%) or co-dominated (>30%) by the tree
species Eucalyptus nova-anglica (New England Peppermint). A range of other
associated tree species may be present, and may be co-dominant in the
ecological community, but do not dominate it by themselves, in particular E.
pauciflora (Snow Gum) and E. dalrympleana subsp. heptantha (Mountain Gum).
The understorey is usually made up of a dense, species-rich ground layer of
grasses and herbs. Shrubs are typically sparse to absent. The main tree species
in the community are New England Peppermint (Eucalyptus nova-anglica). Other
tree species include Snow Gum (E. pauciflora), Black Sallee (E. stellulata),
Mountain Gum (E. dalrympleana subsp. heptantha), Blakely’s Red Gum (E.
blakelyi) and Fuzzy Box (E. conica).

The Weeping Myall Woodlands ecological community occurs on the inland alluvial
plains west of the Great Dividing Range in NSW and Queensland. It occurs in the
Riverina, NSW South Western Slopes, Darling Riverine Plains, Brigalow Belt
South, Brigalow Belt North, Murray-Darling Depression, Nandewar and Cobar

Unlikely

The Development Site is located immediately
south form the Darling Downs, Queensland.
Cracking clays were observed in the southern
portion of the Development Site, however, the site
is highly disturbed and the characteristic species
in the northern portion of the distribution of this
TEC, i.e. Queensland Bluegrass (Dichanthium
sericeum) were not recorded. Therefore, it is
considered unlikely this CEEC occurs.

NA

Unlikely

No tree elements characteristic of the vegetation
community were observed within the Development
Site during surveys.

Unlikely

No elements characteristic of the vegetation
community were observed within the Development
Site during surveys.

NA

NA

NA

NA

Low

Low

Low
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TEC name

EPBC Act

BC Act

Community Description

Likely of TEC Occurring in the Site

Potential Impacts

Mitigation
Measures

Risk Rating

Source: PMST

White Box — Yellow
Box — Blakely’s Red
Gum Grassy
Woodland and
Derived Native
Grassland

Source: PMST

CE

Peneplain IBRA Bioregions. The ecological community currently occurs in small
pockets throughout this range.

The Weeping Myall Woodlands occur in a range from open woodlands to
woodlands, generally 4-12 m high, in which Weeping Myall (Acacia pendula) trees
are the sole or dominant overstorey species. Weeping Myall trees often occur in
monotypic stands, however other vegetation may also occur in the ecological
community, though not as dominant species. These include: Western Rosewood
(Alectryon oleifolius subsp. elongatus); Poplar Box (Eucalyptus populnea); or
Black Box (Eucalyptus largiflorens). Grey Mistletoe (Amyema quandang)
commonly occurs on the branches of Weeping Myall trees throughout the
ecological community’s range.

Weeping Myall goes through regular cycles of senescence (aging and death) and
regeneration. Weeping Myall trees are also susceptible to defoliation by Bag-
shelter Moth (Ochrogaster lunifer) caterpillars and are often lopped for domestic
stock fodder. Therefore, the ecological community can be dominated by Weeping
Myall trees that are in a living, defoliated or dead state. The understorey of
Weeping Myall Woodlands often includes an open layer of shrubs above an open
ground layer of grasses and herbs, though the ecological community can exist
naturally either as a shrubby or a grassy woodland.

Box — Gum Grassy Woodlands and Derived Grasslands are characterised by a
species-rich understorey of native tussock grasses, herbs and scattered shrubs,
and the dominance, or prior dominance, of White Box, Yellow Box or Blakely’s
Red Gum trees. In the Nandewar Bioregion, Grey Box (Eucalyptus microcarpa or
E. moluccana) may also be dominant or codominant. The tree-cover is generally
discontinuous and consists of widely-spaced trees of medium height in which the
canopies are clearly separated.

Associated, and occasionally co-dominant, trees include, but are not restricted to:
Grey Box (Eucalyptus microcarpa), Fuzzy Box (E. conica), Apple Box (E.
bridgesiana), Red Box (E. polyanthemos), Red Stringybark (E. macrorhyncha),
White Cypress Pine (Callitris glaucophylla), Black Cypress Pine (C. enderlicheri),
Long-leaved Box (E. gonicalyx), New England Stringybark (E. calignosa), Brittle
Gum (E. mannifera), Candlebark (E. rubida), Argyle Apple (E. cinerea), Kurrajong
(Brachychiton populneus) and Drooping She-oak (Allocasuarina verticillata). This
ecological community occurs in areas where rainfall is between 400 and 1200 mm
per annum, on moderate to highly fertile soils at altitudes of 170 metres to 1200
metres.

The White Box — Yellow Box — Blakely’s Red Gum grassy woodlands that existed
prior to European settlement now exists as remnants in three different states. The
three states are: i) An overstorey of eucalypt trees exists, but there is no
substantial native understorey. ii) A native understorey exists, but the trees have
been cleared; and iii) Both a native understorey and an overstorey of eucalypts
exist in conjunction. In order for an area to be included in the EPBC listed
ecological community, a patch must have a predominantly native understorey.

The size and life-form of understorey species are such that viable populations can
exist in very small areas. Therefore, in order to be the listed ecological
community, an understorey patch, in the absence of overstorey trees, must have
a high level of native floral species diversity, but only needs to be 0.1 hectares or
greater in size. A patch in which the perennial vegetation of the ground layer is
dominated by native species, and which contains at least 12 native, non-grass
understorey species (such as forbs, shrubs, ferns, grasses and sedges) is
considered to have a sufficiently high level of native diversity to be the listed
ecological community. At least one of the understorey species should be an
important species (e.g. grazing-sensitive, regionally significant or uncommon
species; such as Kangaroo Grass or orchids) in order to indicate a reasonable
condition.

Potential

An area likely to conform to the Box-Gum
community was recorded in the southern portion
of the Subject Land.

An individual tree, potentially identified as
Blakely’s Red Gum (Eucalyptus blakely), was
observed during the September 2018 survey. The
tree was later confirmed as Eucalyptus dealbata
by ecologists Joanne Woodhouse and Tom
Cotter. No elements of this vegetation community
were found across the Development Site although
it is likely to occur within the broader Project
Boundary.

Negligible

Avoidance

Low
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Table D.4 Threatened Species: Likelihood of Occurrence and Risk Assessment

Scientific Name BC EPBC Act Species and Habitat Information L|keI|h.ood. of spec.les Potential Impacts Mitigation Measures Reslldual Risk
Common Name Act occurring in the Site Rating
Fauna
Reptilia
Delma torquata \% Adorned Delma is the smallest of the legless lizards. The | Unlikely NA NA Low
Adorned Delma, Collared Delma Collared Delma normally inhabits eucalypt dominated No records of the species are

woodland and open forest where it is associated with known within a 10km radius of
Source: PMST suitable micro-habitats (exposed rocky outcrops). The the Site. The species was not

ground cover is predominantly native grasses, such as recorded during target reptile

Kangaroo Grass (Themeda triandra), Barbed-wire Grass | surveys within the rocky

(Cymbopogon refractus), Wiregrass (Aristida sp.) and outcrops in December 2018.

Lomandra.

The Collared Delma is known from the western suburbs

of Brisbane, Queensland, and the following sites: Bunya

Mountains, Blackdown Tableland National Park (NP),

Bullyard Conservation Park, D'Aguilar Range NP,

Expedition NP, Naumgna and Lockyer Forest

Reserves, Western Creek near Millmerran and the

Toowoomba Range. It occurs within the South East

Queensland, Condamine, Burnett Mary and Fitzroy

(Queensland) Natural Resource Management regions.
Furina dunmalli V Dunmall’'s Snake preferred habitat is Brigalow forest and | Unlikely NA NA Low
Dunmall’s Snake woodland with fallen timber and ground litter, growing on | No records of the species are

cracking clay soils and clay loam sails. It also occurs in known within a 10km radius of

eucalypt and Callitris woodland with fallen timber and the Site. The species was not

ground litter. The species is nocturnal. recorded during target reptile

Dunmall’s Snake occurs in south-east interior of surveys in December 2018.

Queensland, including the Darling Downs, and is thought

to potentially extend into inland north-eastern NSW.

Most locality records are between 200 and 500 m

elevation
Uvidicolus sphyrurus \% \% The Border Thick-tailed Gecko is a small lizard up to 10 Potential Negligible Limit clearing through delineation of designated | Low

Border Thick-tailed Gecko

Source: BioNet, PMST

cm long (average 7 cm). It often occurs on steep rocky
or scree slopes, especially granite. Recent records from
basalt and metasediment slopes and flats indicate its
habitat selection is broader than formerly thought and
may have extended into areas that were cleared for
agriculture. Favours forest and woodland areas with
boulders, rock slabs, fallen timber and deep leaf litter.
Occupied sites often have a dense tree canopy that
helps create a sparse understorey. These Geckos are
active at night and shelter by day under rock slabs, in or
under logs, and under the bark of standing trees.

It is found only on the tablelands and slopes of northern
NSW and southern Queensland, reaching south to
Tamworth and west to Moree. Most common in the
granite country of the New England Tablelands. Occurs
at sites ranging from 500 to 1100 m elevation.
Populations are mostly fragmented, with over 50 discrete
sites currently known that are separated by at least 2km.

Habitat resources for the
species are present within the
Development Site.

The only record within the
10km locality is at
approximately 2.4km south
from the site and was recorded
over 10 years ago (in 1999)
The species was not recorded
during target reptile surveys
within the rocky outcrops in
December 2018.

A total of eleven rocky areas were
recorded within the Subject Land.

Five of the rocky outcrops have been
avoided. Only two outcrops occur in the
middle of the cleared paddocks and
cannot be avoided by the development
footprint. The remaining four may also
be avoided during the detailed design
and survey of the required riparian
buffers and perimeter road.

construction areas. This will help to protect
native vegetation and habitat features to be
retained within the adjacent habitat.
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Scientific Name BC EPBC Act Species and Habitat Information L|keI|h_ood_ of spet‘:les Potential Impacts Mitigation Measures Res.ldual Risk
Common Name Act occurring in the Site Rating
Wollumbinia belli E V Bell’s Turtle occurs in shallow to deep pools in upper Unlikely Negligible NA Low
Bell's Turtle reaches or small tributaries of major rivers in granite No deep pools occur within any

country. Occupied pools are most commonly less than 3 | of the unnamed creeks or their

m deep with rocky or sandy bottoms and patches of tributaries.

vegetation. Most typically uses narrow stretches of rivers

30 - 40 m wide. Most surrounding habitat has been

converted to grazing land. Nests are dug out in

riverbanks of sand or loam during late September to

January. Eggs take 80 days to hatch and are thus

vulnerable to nest predation for an extended period.

Primarily a vegetarian, eating both aquatic plants and

terrestrial leaves that fall into the watercourse. Also

takes invertebrates ranging from insects to crayfish,

other small animals and carrion.

In NSW, currently found in four disjunct populations in

the upper reaches of the Namoi, Gwydir and Border

Rivers systems, on the escarpment of the North West

Slopes.
Anthochaera phrygia CE CE The Regent Honeyeater mainly inhabits temperate Potential Negligible. Limit clearing through delineation of designated | Low
Regent Honeyeater woodlands and open forests, particularly Box — Ironbark Limited foraging habitat is The second and third order construction areas. This will help to protect

woodland and riparian forests of River Sheoak. The present within the woodland watercourses will be avoided through native vegetation and habitat features to be
Source: PMST species inhabits woodlands that support a significantly and riparian corridor. This detailed design. Riparian buffers will be | retained within the adjacent habitat.

high abundance and species richness of birds. These woodland bird species forages applied to either side of the streams,

type of woodlands have significantly large numbers of in woodlands with significantly measured from the edge of the high

mature trees, high canopy cover and abundance of large numbers of mature trees, | bank. The distances applied to this

mistletoes. The species can also be found in drier high canopy cover and BDAR are 20m either side of the

coastal woodlands and forests in some years. Non- abundance of mistletoes. No second order stream and 30m either

breeding flocks of the species can be seen foraging in habitat is available within the side of the third order streams. This will

flowering coastal Swamp Mahogany and Spotted Gum disturbed grasslands. significantly reduce the risk of the

forests. Although the species is a generalist forager, it The Regent Honeyeater has potential impacts.

feeds mainly on the nectar from a small number of not been recorded within the

eucalypts that produce high volumes of nectar (e.g. Site.

Mugga Ironbark, Yellow Box, White Box and Swamp

Mahogahy).
Artamus cyanopterus cyanopterus =V The Dusky Woodswallow primarily inhabit dry, open Potential. Negligible NA Low
Dusky Woodswallow eucalypt forests and woodlands, including mallee Potential foraging habitat is The second and third order

associations, with an open or sparse understorey of present in most woodland watercourses will be avoided through

eucalypt saplings, acacias and other shrubs, and vegetation zones, excluding detailed design. Riparian buffers will be

ground-cover of grasses or sedges and fallen woody grasslands, cleared and applied to either side of the streams,

debris. It has also been recorded in shrublands, disturbed land.. measured from the edge of the high

heathlands and very occasionally in moist forest or No records of the species exist | bank. The distances applied to this

rainforest. Also found in farmland, usually at the edges of | for the Site and the nearest BDAR are 20m either side of the

forest or woodland. The species forages on location is at approximately 4 second order stream and 30m either

invertebrates, mainly insects, which are captured whilst km south-east where it was side of the third order streams. This will

hovering or sallying above the canopy or over water. It recorded in 1995. significantly reduce the risk of the

builds an open, cup-shape nest made of twigs, grass, potential impacts.

fibrous rootlets and occasionally casuarina needles.

Generally, nests are located on shrubs or low trees,

living or dead, horizontal or upright forks in braches,

spouts, hollow stumps or logs, behind loose bark or in a

hollow in the top of a wooden fence post.
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ientific N B Likelih f i Residual Risk
Scientific Name ¢ EPBC Act Species and Habitat Information et .°°d_° spet‘:les Potential Impacts Mitigation Measures e§|dua 'S
Common Name Act occurring in the Site Rating
Calyptorhynchus lathami \Y The Glossy Black-cockatoo inhabits open forest and Unlikely. _ _ Negligible Limit clearing through delineation of designated | Low
Glossy Black-Cockatoo woodlands of the coast and the Great Dividing Range Limited breeding habitat for the construction areas. This will help to protect
where stands of sheoak occur. Black Sheoak species is present within the ; i i ithi
Al  litorali S © Shooak (A. forul. Development Site. However, no native vegetation to be retained within the
Source: BioNet (Allocasuarina litforalis) and Forest Sheoak (A. forulosa) i i itat i Development Site and adjacent habitat
) : suitable feeding habitat is p ) .
are important foods. .
. . present as its preferred feed
Inland populations feed on a wide range of sheoaks, .
. . . . o tree species have not been
including Drooping Sheoak', A/locasy?ra/na diminuta, recorded within the Site. It is
and A. gymnathera. Belah is also utilised and may be a unlikely the sepcies would
critical food source for some populations. breed in hollow-bearing trees at
In the Riverina, birds are associated with hills and rocky the site as the cost to travel
rises supporting Drooping Sheoak, but also recorded in long distances to feed will be
open woodlands dominated by Belah (Casuarina too high.
cristata). The nearest location is at
Feeds almost exclusively on the seeds of several approximately 3.6 km to the
species of she-oak (Casuarina and Allocasuarina ?3?9 wh.e:e one record from
species), shredding the cones with the massive bill. exIsts.
Climacteris picumnus victoriae \Y% The Brown Treecreeper (eastern subspecies) is found in | Potential Negligible Limit clearing through delineation of designated | Low
Brown Treecreeper (eastern eucalypt woodlands (including Box-Gum Woodland) and | This species was recorded The second and third order construction areas. This will help to protect
subspecies) dry open forest of the inland slopes and plains inland of | agjacent to the Subject Land watercourses will be avoided through native vegetation to be retained within the
the Qreat D'V'd'“Q Range; mainly inhabits woodlands during potential offset site detailed design. Riparian buffers will be = Development Site and adjacent habitat.
. dominated by stringybarks or other rough-barked . I . . .
Source: BioNet ot llv with derst investigations. applied to either side of the streams,
euca y'p S usya Y Wih an open grassy u.n ersforey, . Suitable habitat for the species | measured from the edge of the high
sometimes with one or more shrub species; also found in | | . . ] ] .
. . is considered to occur in the bank. The distances applied to this
mallee and River Red Gum (Eucalyptus camaldulensis) } i
Forest bordering wetlands with an open understorey of woodland PCTs. Grasslands BDAR are 20m either side of the
acacias, saltbush, lignum, cumbungi and grasses; and cleared land (disturbed second order stream and 30m either
usua”y not found in woodlands with a dense shrub |ayer; grasslands) do not represent side of the third order streams. This will
fallen timber is an important habitat component for suitable habitat for the species.. | significantly reduce the risk of the
foraging; also recorded, though less commonly, in similar potential impacts.
woodland habitats on the coastal ranges and plains.
It is considered resident of areas where it occurs and is
usually observed in pairs or small groups of 8 to 12
birds. It forages on trunks and branches of trees and
among fallen timber. Hollows in standing dead or live
trees and stumps are essential for nesting.
Chthonicola sagittata v The Speckled Warbler lives in a wide range of Potential Negligible Limit clearing through delineation of designated | Low

Speckled Warbler

Source: BioNet

Eucalyptus dominated communities that have a grassy
understorey, often on rocky ridges or in gullies. Typical
habitat would include scattered native tussock grasses, a
sparse shrub layer, some eucalypt regrowth and an open
canopy. Large, relatively undisturbed remnants are
required for the species to persist in an area. The diet
consists of seeds and insects, with most foraging taking
place on the ground around tussocks and under bushes
and trees. Pairs are sedentary and occupy a breeding
territory of about ten hectares, with a slightly larger
home-range when not breeding.

The rounded, domed, roughly built nest of dry grass and
strips of bark is located in a slight hollow in the ground or
at the base of a low dense plant, often among fallen
branches and other litter. A side entrance allows the bird
to walk directly inside.A clutch of 3-4 eggs is laid,
between August and January, and both parents feed the
nestlings. Speckled Warblers often join mixed species
feeding flocks in winter, with other species such as
Yellow-rumped, Buff-rumped, Brown and Striated
Thornbills.

This species was recorded
adjacent to the Subject Land
during potential offset site
investigations.

Suitable habitat for the species
is considered to occur in the
woodland PCTs. Grasslands
and cleared land (disturbed
grasslands) do not represent
suitable habitat for the species.

The second and third order
watercourses will be avoided through
detailed design. Riparian buffers will be
applied to either side of the streams,
measured from the edge of the high
bank. The distances applied to this
BDAR are 20m either side of the
second order stream and 30m either
side of the third order streams. This will
significantly reduce the risk of the
potential impacts.

construction areas. This will help to protect
native vegetation to be retained within the
Development Site and adjacent habitat.
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Common Name Act occurring in the Site Rating
Daphoenositta chrysoptera \Y The Varied Sittella Inhabits eucalypt forests and Potential Negligible Limit clearing through delineation of designated | Low
Varied Sittella woodlands, especially those containing rough-barked Potential foraging habitat is The second and third order construction areas. This will help to protect

species and mature smooth-barked gums with dead present in most woodland watercourses will be avoided through native vegetation to be retained within the
Source: BioNet branches, mallee and Acacia woodland. It feeds on vegetation zones. detailed design. Riparian buffers willbe = Development Site and adjacent habitat.

arthropods gleaned from crevices in rough or applied to either side of the streams,

decorticating bark, dead branches, standing dead trees The nearest record of the measured from the edge of the high

and small branches and twigs in the tree canopy. It species dates back in 1995 and | bank. The distances applied to this

builds a cup-shaped nest of plant fibres and cobwebs in was located at approximately 4 = BDAR are 20m either side of the

an upright tree fork high in the living tree canopy, and km south from the Site. second order stream and 30m either

often re-uses the same fork or tree in successive years. side of the third order streams. This will

Generation length is estimated to be 5 years. significantly reduce the risk of the

The Varied Sittella is sedentary and inhabits most of potential impacts.

mainland Australia except the treeless deserts and open

grasslands. Distribution in NSW is nearly continuous

from the coast to the far west.
Erythrotriorchis radiatus CE \ Red Goshawks inhabit open woodland and forest, Unlikely Negligible NA Low
Red Goshawk preferring a mosaic of vegetation types, a large Limited habitat for the species

population of birds as a source of food, and permanent exists within the Development
Source: PMST water, and are often found in riparian habitats along or Site. Riparian corridor was dry

near watercourses or wetlands. In NSW, preferred at the time of surveys and

habitats include mixed subtropical rainforest, Melaleuca highly fragmented.

swamp forest and riparian Eucalyptus forest of coastal No existing records of the

rivers. species within the 10 km

locality exist. The species was
not recorded during surveys.

Geophaps scripta scripta CE \% Squatter Pigeons are medium-sized ground-dwelling Potential Negligible NA Low
Squatter Pigeon pigeons. They are found in grassy woodlands and plains, | Substandard foraging habitat is

preferring sandy areas and usually close to water. Feed present within the Development
Source: PMST on the ground, on seeds of grasses, herbs and shrubs, Site.

as well as insects. Nest on the ground. No existing records of the

The species is found from north Queensland to the North | species within the 10 km

West Slopes of NSW and extending down to the locality exist. The species was

Liverpool Plains and Dubbo. Today they are very rare in not recorded during surveys.

the southern parts of their range.
Glossopsitta pusilla \Y The Little Lorikeet is a small parrot distributed widely Potential. Negligible. Limit clearing through delineation of designated | Low

Little Lorikeet

Source: BioNet

across the coast and Great Divide regions. The species
forages primarily in the canopy of open Eucalyptus
forests and woodland. It also forages in Angophora,
Melaeuca and other species including paddock, roadside
remnants and urban trees. It feeds mainly on nectar and
pollen, occasionally on native fruits.

Limited suitable foraging
habitat for the species is
present in Eucalypt trees within
the remnant trees and
vegetation.

The nearest records of the
species dates back in 1995
(two records) and were located
at approximately 1 km east
from the Site.

Any clearing of Eucalypt trees has the
potential to add to the incremental
decline of potential habitat available
within the region.

Future development is unlikely to
exacerbate the existing degree of edge
effects or degradation of any retained
habitats.

construction areas. This will help to protect
native vegetation to be retained within the
Development Site and adjacent habitat.
Develop fauna clearance protocol that includes
procedures to be followed should any injured
fauna be encountere
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Grantiella picta \Y V The Painted Honeyeater inhabits Boree/ Weeping Myall Potential Negligible. Limit clearing through delineation of designated | Low
Painted Honeyeater (Acacia pendula), Brigalow (A. harpophylla) and Box- Limited foraging resources for Any clearing of Eucalypt trees has the construction areas. This will help to protect

Gum Woodlands and Box-Ironbark Forests. A specialist the species are available in Box = potential to add to the incremental native vegetation to be retained within the
Source: PMST feeder on the fruits of mistletoes growing on woodland and Ironbark trees across the decline of potential habitat available Development Site and adjacent habitat.

eucalypts and acacias. Prefers mistletoes of the genus Subject Land. within the region.

Amyema. Insects and nectar from mistletoe or eucalypts | No existing records of the Future development is unlikely to

are occasionally eaten. Nest from spring to autumn in a species within the 10 km exacerbate the existing degree of edge

small, delicate nest hanging within the outer canopy of locality exist. The species was effects or degradation of any retained

drooping eucalypts, she-oak, paperbark or mistletoe not recorded during surveys. habitats.

branches.
Neophema pulchella \% The Turquoise Parrot’s range extends from southern Potential Negligible Limit clearing through delineation of designated | Low
Turquoise Parrot Queensland through to northern Victoria, from the Suitable habitat for the species | The second and third order construction areas. This will help to protect

coastal plains to the western slopes of the Great Dividing | includes woodlands and native = watercourses will be avoided through native vegetation to be retained within the
Source: BioNet Range (OEH 2019). grasslands. Roosting and detailed design. Riparian buffers willbe = Development Site and adjacent habitat.

The Turquoise Parrot lives on the edges of eucalypt breeding habitat for this applied to either side of the streams,

woodland adjoining clearings, timbered ridges and woodland bird are hollow- measured from the edge of the high

creeks in farmland. Usually seen in pairs or small, bearing trees in woodlands. It bank. The distances applied to this

possibly family, groups and have also been reported in forages in woodlands and BDAR are 20m either side of the

flocks of up to thirty individuals. It prefers to feed in the native grasslands. second order stream and 30m either

shade of a tree and spends most of the day on the The nearest record of the side of the third order streams. This will

ground searching for the seeds or grasses and species dates back in 1995 and | significantly reduce the risk of the

herbaceous plants, or browsing on vegetable matter. was located at approximately 1 | potential impacts.

Forages quietly and may be quite tolerant of disturbance. | km south-east from the Site.

However, if flushed it will fly to a nearby tree and then

return to the ground to browse as soon as the danger

has passed. It nests in tree hollows, logs or posts, from

August to December. It lays four or five white, rounded

eggs on a nest of decayed wood dust (OEH 2019).
Ninox connivens \% - The Barking Owl is found throughout continental Potential Negligible. Limit clearing through delineation of designated | Low

Barking Owl/

Australia except for the central arid regions. Inhabits
woodland and open forest, including fragmented
remnants and partly cleared farmland. It is flexible in its
habitat use, and hunting can extend in to closed forest
and more open areas. Sometimes able to successfully
breed along timbered watercourses in heavily cleared
habitats (e.g. western NSW) due to the higher density of
prey on these fertile riparian soils.

Roost in shaded portions of tree canopies, including tall
midstorey trees with dense foliage such as Acacia and
Casuarina species. During nesting season, the male
perches in a nearby tree overlooking the hollow
entrance. Requires very large permanent territories in
most habitats due to sparse prey densities.
Monogamous pairs hunt over as much as 6000 hectares,
with 2000 hectares being more typical in NSW habitats
(OEH 2019).

Hollow bearing trees occur
within woodland habitats and
also as isolated trees within
highly disturbed vegetation
zones on the Subject Land.

Any clearing of Eucalypt trees has the
potential to add to the incremental
decline of potential habitat available
within the region.

Future development is unlikely to
exacerbate the existing degree of edge
effects or degradation of any retained
habitats.

construction areas. This will help to protect
native vegetation to be retained within the
Development Site and adjacent habitat.
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Petroica boodang \Y The Scarlet Robin lives in dry eucalypt forests and Potential Negligible Limit clearing through delineation of designated | Low
Scarlet Robin woodlands. The understorey is usually open and grassy Limited suitable habitat for the The second and third order construction areas. This will help to protect

with few scattered shrubs. This species lives in both species occurs in woodlands watercourses will be avoided through native vegetation to be retained within the
Source: BioNet mature and regrowth vegetation. It occasionally occurs in | with fallen logs and timber in detailed design. Riparian buffers willbe = Development Site and adjacent habitat.

mallee or wet forest communities, or in wetlands and the Subject Land. applied to either side of the streams,

tea-tree swamps.o Its habitat usually contains abundant The nearest record of the measured from the edge of the high

logs and fallen timber: these are important components species dates back in 1995 and | bank. The distances applied to this

of its habitat. It breeds on ridges, hills and foothills of the | was located at approximately 4 | BDAR are 20m either side of the

western slopes, the Great Dividing Range and eastern km south-east from the Site. second order stream and 30m either

coastal regions; this species is occasionally found up to side of the third order streams. This will

1000 metres in altitude. It breeds between July and significantly reduce the risk of the

January. In autumn and winter many Scarlet Robins live potential impacts.

in open grassy woodlands, and grasslands or grazed

paddocks with scattered trees. It builds nests in the fork

of branches, usually more than 2 metres above the

ground.
Pomatostomus temporalis \% The Grey-crowned Babbler inhabits open Box-Gum Known Moderate Approved clearing limits to be clearly delineated | Medium
temporalis Woodlands on the slopes, and Box-Cypress-pine and A breeding population of Grey- | A breeding population of Grey-crowned | with temporary fencing or similar prior to
Grey-crowned Babbler (eastern open Box Woodlands on alluvial plains. Woodlands on crowned have been recorded have been recorded on site. The construction commencing.
subspecies) fertile soils in coastal regions. Flight is laborious so birds | on site. movement of this species is largely Removal of trees with nests will be included in

prefer to hop to the top of a tree and glide down to the The nearest BioNet record of confined to the riparian corridors as this | the vegetation clearing protocol including any
Source: BioNet next one. Birds are generally unable to cross large open | the species dates back in 2010 | species has limited flying capacity. seasonal constraints to avoid impacting any

areas. It lives in family groups that consist of a breeding and was located at These corridors (with a 20-30m buffer) juveniles or unfledged chicks.

pair and young from previous breeding seasons. A group | approximately 500 m east from | have been avoided although nests will Removal of trees with nests will be supervised

may consist of up to fifteen birds. All members of the the Development Site. be removed within the development by an experienced fauna catcher or ecologist.

family group remain close to each other when foraging. It footprint.. A portion of felled trees will be salvaged as

is insectivorous and it forages on the trunks and habitat for fauna and translocated in suitable

branches of eucalypts and other woodland trees or on areas in the remainder of the Project Boundary.

the ground, digging and probing amongst litter and

tussock grasses. It builds nests that are used as

dormitory and roosting and uses them all year round. It

breeds between July and February. Territory ranges

from one to 50 hectares (usually ten hectares) and are

defended all year.

Grey-crowned Babblers are communal breeders that

form a family group, in which offspring from the previous

season and other unrelated birds help to raise the

current’s year’s brood. In some populations, breeding

success is related to the number of helpers. Young birds

staty with the family group for at least one year after

fledging and may remain for two or more years acting as

non-breeding helpers. As breeding spaces become

available in the population, some helpers may disperse

to establish their own breeding group. Population viability

studies in Victoria suggests that a viable population is

likely to contain more than ten family groups, while

populations with less than ten family groups are likely to

have high rate of extinction.
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Rostratula australis E E The Australian Painted Snipe is small freshwater wader. Unlikely NA NA Low
Australian Painted-snipe Prefers fringes of swamps, dams and nearby marshy No preferred habitat is
areas where there is a cover of grasses, lignum, low available.
Source: PMST scrub or open timber. Nests on the ground amongst tall
vegetation, such as grasses, tussocks or reeds. No existing records of the
The nest consists of a scrape in the ground, lined with species within the 10 km
grasses and leaves. Breeding is often in response to locality exist. The species was
local conditions; generally occurs from September to not recorded during surveys.
December. Incubation and care of young is all
undertaken by the male only. Forages nocturnally on
mud-flats and in shallow water. Feeds on worms,
molluscs, insects and some plant-matter.
Stagonopleura guttata \Y Diamond Firetails are found in open grassy woodland, Potential Negligible Limit clearing through delineation of designated | Low
Diamond Firetail heath and farmland or grassland with scattered trees. Potential roosting and breeding | The second and third order construction areas. This will help to protect
Diamond Firetails feed on the ground and generally eat habitat for the species occurs in | watercourses will be avoided through native vegetation to be retained within the
Source: BioNet ripe or partially ripe seeds and can be seen hopping woodlands, foraging habitat for | detailed design. Riparian buffers willbe = Development Site and adjacent habitat.
around on the ground. They occasionally eat insects and = the species occurs across the applied to either side of the streams,
their larvae. The Diamond Firetail builds a nest with entire Subject Land.. measured from the edge of the high
green grass blades and stems and lines it with fine The nearest BioNet record of bank. The distances applied to this
grasses and feathers. The nest can be found in trees the species dates back in 1995 = BDAR are 20m either side of the
and shrubs with dense foliage and has sometimes been and was located at second order stream and 30m either
known to build in the base of a hawk's nest. approximately 3 km south-east | side of the third order streams. This will
from the Site. significantly reduce the risk of the
potential impacts.
Tyto novaehollandiae \% - Extends from the coast where it is most abundant to the Potential Negligible. Limit clearing through delineation of designated | Low
Masked Owl western plains. Overall records for this species fall within | Hollow bearing trees occur Any clearing of Eucalypt trees has the construction areas. This will help to protect
approximately 90% of NSW, excluding the most arid within woodland habitats and potential to add to the incremental native vegetation to be retained within the
north-western corner. It lives in dry eucalypt forests and also as isolated trees within decline of potential habitat available Development Site and adjacent habitat.
woodlands from sea level to 1100 m. A forest owl, but highly disturbed vegetation within the region.
often hunts along the edges of forests, including zones on the Subject Land. Future development is unlikely to
roadsides. exacerbate the existing degree of edge
The typical diet consists of tree-dwelling and ground effects or degradation of any retained
mammals, especially rats. Pairs have a large home- habitats.
range of 500 to 1000 hectares. Roosts and breeds in
moist eucalypt forested gullies, using large tree hollows
or sometimes caves for nesting(OEH 2019).
Calidris ferruginea E CE, Mi The Curlew Sandpiper is a migratory bird inhabiting Unlikely NA NA Low
Curlew Sandpiper coastal habitats and sometimes freshwater wetlands. It No preferred habitat is
also occurs in non-tidal swamps, lakes and lagoons on available.
the coast and sometimes inland.
Source: PMST No existing records of the
species within the 10 km
locality exist. The species was
not recorded during surveys.
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Dasyurus maculatus \% E The Spotted-tailed Quoll is recorded across a range of Unlikely NA NA Low
Spotted-tailed Quoll habitat types, including rainforest, open forest, The high level of disturbance at
woodland, coastal heath and inland riparian forest, from the Development Site suggests
the sub-alpine zone to the coastline. no suitable habitat for the
Source: PMST Individual animals use hollow-bearing trees, fallen logs, species is present.
small caves, rock outcrops and rocky-cliff faces as den No known records of the
sites. Females occupy home ranges up to about 750 species exists within the 10 km
hectares and males up to 3500 hectares. Are known to locality. The species was not
traverse their home ranges along densely vegetated recorded during surveys in
creeklines September and December
2018.
Petaurus norfolcensis \Y The species is widely though sparsely distributed in Unlikely. Negligible NA Low
Squirrel Glider eastern Australia, from northern Queensland to western No suitable habitat for the
Victoria. Inhabits mature or old growth Box, Box-Ironbark | species occurs within the Site.
Source: BioNet woodlands and River Red Gum forest west of the Great Only one record of the species
Dividing Range and Blackbutt-Bloodwood forest with exist within the 10km locality. It
heath understorey in coastal areas. Prefers mixed is located at approximately 3.5
species stands with a shrub or Acacia midstorey. Live in | km to the south from the Site
family groups of a single adult male one or more adult and was recorded in 1997.
females and offspring. Require abundant tree hollows for
refuge and nest sites. Diet varies seasonally and
consists of Acacia gum, eucalypt sap, nectar, honeydew
and manna, with invertebrates and pollen providing
protein.
Petauroides volans \% The greater glider is restricted to eastern Australia, Unlikely Negligible NA Low
Greater Glider occurring from the Windsor Tableland in north Limited substandard foraging
Queensland through to central Victoria (Wombat State habitat for the species occurs in
Source: PMST Forest), with an elevational range from sea level to 1200 | remnant vegetation within the
m above sea level. The greater glider is an arboreal Development Site. No
nocturnal marsupial, largely restricted to eucalypt forests | rsheltering habitat is present
and woodlands. During the day it shelters in tree and the species has not been
hollows, with a particular selection for large hollows in recorded within the 10km
large, old trees. The greater glider is considered to be locality.
particularly sensitive to forest clearance.
Petrogale penicillata \% In NSW they occur from the Queensland border in the Unlikely. Negligible NA Low
Brush-tailed Rock-wallaby north to the Shoalhaven in the south, with the population | Limited habitat for the species
in the Warrumbungle Ranges being the western limit. occurs within the Site.
Source: BioNet PMST Occupy rocky escarpments, outcrops and cliffs with a Only one record of the species
preference for complex structures with fissures, caves exist within the 10km locality. It
and ledges, often facing north. is located at approximately 2.2
Browse on vegetation in and adjacent to rocky areas km to the south-west from the
eating grasses and forbs as well as the foliage and fruits | Site and was recorded in 1997.
of shrubs and trees.
Shelter or bask during the day in rock crevices, caves
and overhangs and are most active at night.
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Phascolarctos cinereus \Y V The Koala is an arboreal marsupial that inhabits eucalypt | Potential Negligible. Limit clearing through delineation of designated | Low
Koala woodlands and forests. The species feed on the foliage Suitable feeding trees (e.g. E. Any clearing of koala feed tree species construction areas. This will help to protect
of more than 70 species of eucalypt and 30 non-eucalypt | albens) are present within the has the potential to add to the native vegetation to be retained within the
Source: BioNet, PMST species. Subject Land. . incremental decline of potential habitat Development Site and adjacent habitat.
No known records exists within | available within the region.
the site. The nearest record is Future development is unlikely to
located at approximately 3 km exacerbate the existing degree of edge
south-east and is dated 1995. effects or degradation of any retained
habitats.
Pseudomys novaehollandiae \Y, The New Holland Mouse has a fragmented distribution Unlikely. Negligible NA Low
New Holland Mouse, Pookila across Tasmania, Victoria, New South Wales and Limited substandard woodland
Queensland. Known to inhabit open heathlands, habitat for the species is
woodlands and forests with a heathland understorey and | present within the Development
Source: PMST vegetated sand dunes Site.
It is a social animal, living predominantly in burrows No records of the species are
shared with other individuals known within the 10km locality.
Distribution is patchy in time and space, with peaks in
abundance during early to mid stages of vegetation
succession typically induced by fire.
Pteropus poliocephalus \Y V Grey-headed Flying-foxes are generally found within 200 | Potential Negligible. Limit clearing through delineation of designated | Low
Grey-headed Flying-fox km of the eastern coast of Australia, from Rockhampton Potential foraging habitat is Any clearing of Eucalypt trees has the construction areas. This will help to protect
in Queensland to Adelaide in South Australia. Occur in present in canopy of Eucalypt potential to add to the incremental native vegetation to be retained within the
Source: PMST subtropical and temperate rainforests, tall sclerophyll trees. Grasslands and cleared decline of potential habitat available Development Site and adjacent habitat.
forests and woodlands, heaths and swamps as well as land excluded as potential within the region.
urban gardens and cultivated fruit crops. foraging habitat.. Future development is unlikely to
Roosting camps are generally located within 20 km of a No records of the species exist | exacerbate the existing degree of edge
regular food source and are commonly found in gullies, within the 10km locality. The effects or degradation of any retained
close to water, in vegetation with a dense canopy. Feed species was not recorded habitats.
on the nectar and pollen of native trees, in particular during surveys.
Eucalyptus, Melaleuca and Banksia, and fruits of
rainforest trees and vines.
Also forage in cultivated gardens and fruit crops.
Microchiropteran Bats
Chalinolobus dwyeri \% \% The Large-eared Pied Bat is found mainly in areas with Potential. Negligible. Limit clearing through delineation of designated | Low
Large-eared Pied Bat, Large Pied extensive cliffs and caves, from Rockhampton in Any clearing of native vegetation has construction areas. This will help to protect
Bat Queensland south to Bungonia in the NSW Southern Potential foraging/hunting the potential to add to the incremental native vegetation to be retained within the
Highlands. It is generally rare with a very patchy habitat for cave dependant decline of potential foraging habitat Development Site and adjacent habitat.
Source: PMST distribution in NSW. There are scattered records from microchiropteran bats is available within the region. Breeding habitat for these species is not
the New England Tablelands and North West Slopes. present in the remnant trees Future development is unlikely to present within the Development Site and
The species is found in well-timbered areas containing and vegetation. exacerbate the existing degree of edge | avoidance measures for breeding habitat is not
gullies. The species roosts in caves (near their No suitable roosting habitat is effects or degradation of any retained required.
entrances), crevices in cliffs, old mine workings and in available and the habitats.
the disused, bottle-shaped mud nests of the Fairy Martin | microchiropteran bats
(Petrochelidon ariel), frequenting low to mid-elevation
dry open forest and woodland close to these features.
Females have been recorded raising young in maternity
roosts (c. 20-40 females) in roof domes in sandstone
caves and overhangs. They remain loyal to the same
cave over many years.
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Falsistrellus tasmaniensis \Y The Eastern False Pipistrelle is found on the south-east Known. Minor Limit clearing through delineation of designated | Medium
Eastern False Pipistrelle coast and ranges of Australia, from southern Any clearing of native vegetation has construction areas. This will help to protect
Queensland to Victoria and Tasmania (OEH 2019). Potential foraging/hunting and the potential to add to the incremental native vegetation to be retained within the
Source: BioNet The species prefers moist habitats, with trees taller than roosting habitat for hollow decline of potential foraging habitat Development Site and adjacent habitat.
20 m. It generally roosts in eucalypt hollows, but has dependant microchiropteran available within the region. Trees will be planted at a rate of 2:1 with two
also been found under loose bark on trees or in bats is present in the remnant Removal of important habitat features new trees planted for each HBT removed. This
buildings. It hunts beetles, moths, weevils and other trees and vegetation. e.g. 37 hollow bearing trees are to be results in planting of 74 new trees within the
flying insects above or just below the tree canopy. removed riparian corridor.
Hibernates in winter. Females are pregnant in late spring As naturally formed tree hollows will take many
to early summer (OEH 2019). decades to develop, nest-boxes suitable for
Only one record of the species exist within the 10km hollow dependent microbats will be installed
locality. It is located at approximately 3.2 km to the prior to HBT clearance and will be monitored
south-west from the Site and was recorded in 1997. during the lifespan of the solar farm
Miniopterus schreibersii (orinae) \Y Eastern Bentwing-bats occur along the east and north- Known. Minor Limit clearing through delineation of designated | Low
oceanensis west coasts of Australia. Caves are the primary roosting Any clearing of native vegetation has construction areas. This will help to protect
Eastern Bentwing-bat habitat, but also use derelict mines, storm-water tunnels, | Potential foraging/hunting the potential to add to the incremental native vegetation to be retained within the
(Large Bentwinged-bat) buildings and other man-made structures. Hunt in habitat for cave dependant decline of potential foraging habitat Development Site and adjacent habitat.
forested areas, catching moths and other flying insects microchiropteran bats is available within the region. Breeding habitat for these species is not
Source: BioNet above the tree tops. Form discrete populations centred present in the remnant trees Future development is unlikely to present within the Development Site and
on a maternity cave that is used annually in spring and and vegetation. exacerbate the existing degree of edge | avoidance measures for breeding habitat is not
summer for the birth and rearing of young. At other times | No suitable roosting habitat is effects or degradation of any retained required.
of the year, populations disperse within about 300 km available and the habitats.
range of maternity caves. microchiropteran bats
assessed are unlikely to be
The nearest known record is located at approximately dependent on any of the
150m north-west from the site and was recorded in resources available.
2006.
Nyctophilus corbeni \% \% Corben’s Long-eared Bat inhabits a variety of vegetation | Known. Minor Limit clearing through delineation of designated | Medium
Corben’s Long-eared Bat, South- types, including mallee, bulloke Allocasuarina leuhmanni Any clearing of native vegetation has construction areas. This will help to protect
eastern Long-eared Bat and box eucalypt dominated communities, but it is Potential foraging/hunting and the potential to add to the incremental native vegetation to be retained within the
distinctly more common in box/ironbark/cypress-pine roosting habitat for hollow decline of potential foraging habitat Development Site and adjacent habitat.
Source: PMST vegetation that occurs in a north-south belt along the dependant microchiropteran available within the region. Trees will be planted at a rate of 2:1 with two
western slopes and plains of NSW and southern bats is present in the remnant Removal of important habitat features new trees planted for each HBT removed. This
Queensland. It roosts in tree hollows, crevices, and trees and vegetation. e.g. 37 hollow bearing trees are to be results in planting of 74 new trees within the
under loose bark. Slow flying agile bat, utilising the removed riparian corridor.
understorey to hunt non-flying prey - especially As naturally formed tree hollows will take many
caterpillars and beetles - and will even hunt on the decades to develop, nest-boxes suitable for
ground. Mating takes place in autumn with one or two hollow dependent microbats will be installed
young born in late spring to early summer. prior to HBT clearance and will be monitored
during the lifespan of the solar farm
Corben’s Long-eared Bat has not been recorded within
the 10 km locality.
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Scoteanax rueppellii \Y The Greater Broad-nosed Bat is found mainly in the Known. Minor Limit clearing through delineation of designated | Medium
Greater Broad-nosed Bat gullies and river systems that drain the Great Dividing Any clearing of native vegetation has construction areas. This will help to protect

Range, from north-eastern Victoria to the Atherton Potential foraging/hunting and the potential to add to the incremental native vegetation to be retained within the
Source: BioNet Tableland. It extends to the coast over much of its range. | roosting habitat for hollow decline of potential foraging habitat Development Site and adjacent habitat.

In NSW it is widespread on the New England dependant microchiropteran available within the region. Trees will be planted at a rate of 2:1 with two

Tablelands, however does not occur at altitudes above bats is present in the remnant Removal of important habitat features new trees planted for each HBT removed. This

500 m. Utilises a variety of habitats from woodland trees and vegetation. e.g. 37 hollow bearing trees are to be results in planting of 74 new trees within the

through to moist and dry eucalypt forest and rainforest, removed riparian corridor.

though it is most commonly found in tall wet forest. Open As naturally formed tree hollows will take many

woodland habitat and dry open forest suits the direct decades to develop, nest-boxes suitable for

flight of this species as it searches for beetles and other hollow dependent microbats will be installed

large, slow-flying insects; this species has been known prior to HBT clearance and will be monitored

to eat other bat species. Although this species usually during the lifespan of the solar farm

roosts in tree hollows, it has also been found in

buildings.

Only two records of the species exist within the 10km

locality. The nearest record is located at approximately

3.2 km to the south from the Site and was recorded in

1997.
Mormopterus eleryi \Y Distributed from the southern half of the Northern Known. Minor Limit clearing through delineation of designated | Medium

Bristle-faced Free-tailed Bat

Territory to central Queensland and north-western NSW.
In NSW, the species has been recently recorded from
only three disjunct locations: thirteen individuals from
Gundabooka National Park, south of Bourke; one
individual from Dhinnia Dthinawan Nature Reserve
(formerly Bebo State Forest), north of Warialda two
individuals near Bonshaw.

Knowledge of the ecology of the Hairy-nosed Freetail
Bat is limited, however evidence suggests that the
species depends on hollows and tree fissures for
roosting sites. All other Australian species from the same
family generally roost in tree hollows and fissures.
Appears to be extremely rare throughout its range.
Nationally, it has been recorded from only 15 locations.

Potential foraging/hunting and
roosting habitat for hollow
dependant microchiropteran
bats is present in the remnant
trees and vegetation.

Any clearing of native vegetation has
the potential to add to the incremental
decline of potential foraging habitat
available within the region.

Removal of important habitat features
e.g. 37 hollow bearing trees are to be
removed

construction areas. This will help to protect
native vegetation to be retained within the
Development Site and adjacent habitat.

Trees will be planted at a rate of 2:1 with two
new trees planted for each HBT removed. This
results in planting of 74 new trees within the
riparian corridor.

As naturally formed tree hollows will take many
decades to develop, nest-boxes suitable for
hollow dependent microbats will be installed
prior to HBT clearance and will be monitored
during the lifespan of the solar farm

Maccullochella peelii \%
Murray Cod

Source: PMST

The Murray Cod is a large freshwater fish endemic to the
Murray-Darling Basin, from south east Queensland,
through NSW, into Vitoria and South Australia. The
species can grow to 100 kg in the wild. The species
requires permanent streams and is highly dependent on
instream woody structures for habitat, is highly territorial
and very aggressive.

Unlikely

No suitable habitat for the
species is present within the
Development Site.

Negligible

NA

Acacia pubifolia E \Y Velvet Wattle is a shrub or small tree 3 - 8 m tall with Unlikely . Negligible NA Low
Velvet Wattle golden yellow flowers and dark-grey bark. No suitable habitat for the
It occurs in NSW and QId. In NSW it is known from two E%i‘gﬁfpomcg:trssx’;_h'” the
Source: PMST main populations, one north of Emmaville and the other No known records of the
near Warrabah National Park. species exist within the 10 km
The species generally grows in dry shrubby woodland on | locality. The species was not
granite and metasediment soils. recorded during surveys in
September and December
2018.
www.erm.com Version: 1.0 Project No.: 0470861 Client: GAIA Australia 26 July 2019 Page D15



GAIA BONSHAW SOLAR EIS
Biodiversity Development Assessment Report

Scientific Name BC EPBC Act Species and Habitat Information L|keI|h_ood_ of spet‘:les Potential Impacts Mitigation Measures Re§|dual Risk
Common Name Act occurring in the Site Rating
Astrotricha roddii E E Rodd’s Star Hair is an upright, sparsely-branched shrub Potential Negligible Limit clearing through delineation of designated | Low
Rodd's Star Hair 1 - 3 m tall. Rodd’s Star Hair usually grows in low dry Limited potential habitat for the | A total of eleven rocky areas were construction areas. This will help to protect
woodland and shrublands on granite and acid volcanic species occurs within the recorded within the Subject Land. native vegetation and habitat features to be
Source: BioNet, PMST outcrops, often in rock crevices. Subject Land. Five of the rocky outcrops have been retained within the adjacent habitat.
The species occurs in NSW in the Ashford area north of | A total of 12 records of the avoided. Only two outcrops occur in the
Inverell, including Kwiambal and Kings Plains National species exist within the 10 km middle of the cleared paddocks and
Parks, Severn River Nature Reserve and Severn River locality. No records exist within | cannot be avoided by the development
State Forest, and has also been recorded at one site in the Development Site and the footprint. The remaining four may also
southern Queensland. species was not recorded be avoided during the detailed design
within the development and survey of the required riparian
footprint. The nearest record is buffers and perimeter road.
located at approximately 4.3
km to the south and was
recorded in 1999.
Boronia granitica \Y E Granite Boronia is a medium-sized shrub 0.6 - 2 m tall. It | Potential Negligible Limit clearing through delineation of designated | Low
Granite Boronia flowers from July to October. It grows on granitic soils Suitable substrate for the A total of eleven rocky areas were construction areas. This will help to protect
amongst rock outcrops, often in rock crevices, and in species is present within the recorded within the Subject Land. native vegetation and habitat features to be
Source: PMST forests and woodlands on granite scree and shallow Subject Land. Five of the rocky outcrops have been retained within the adjacent habitat.
soils. Important site characteristics include low No known records of the avoided. Only two outcrops occur in the
precipitation and high levels of solar radiation. This semi- | species exist within the 10 km middle of the cleared paddocks and
arid soil environment will have selected the more locality. The species was not cannot be avoided by the development
xerophytic species from the available regional recorded during surveys in footprint. The remaining four may also
assemblage of rainforest species. The largely barren September and December be avoided during the detailed design
substrate (e.g. granite) may help to control too frequent 2018. and survey of the required riparian
fire, thus allowing maturity and seed set. buffers and perimeter road.
Granite Boronia occurs in scattered localities on the New
England Tablelands and North West Slopes north from
the Armidale area to the Stanthorpe district in southern
Queensland. It can be locally common in appropriate
habitat (e.g. Torrington).
Cadellia pentastylis \% \% Ooline is a medium-sized spreading tree usually about Potential Negligible. Limit clearing through delineation of designated | Low
Ooline 10 m tall, and rarely to 25 m. Appears to flower The development Site is Any clearing of native vegetation has construction areas. This will help to protect
spasmodically, during a general flowering period of located within known the potential to add to the incremental native vegetation to be retained within the
Source: PMST October to January. Dispersal of fruit and seed is distribution of the species decline of potential habitat available Development Site and adjacent habitat.
probably by “passive fall” or by birds. Seeds showed a although it was not recorded on | within the region.
high rate of infertility at all sites, although they have been | site during seasonal surveys. Future development is unlikely to
successfully germinated and established after heat surveys. Noo known records of | exacerbate the existing degree of edge
application. Forms a closed or open canopy mixing with the species exist within the 10 effects or degradation of any retained
eucalypt and cypress pine species. There appears to be km locality. The species was habitats.
a strong correlation between the presence of Ooline and | not recorded during surveys in
low- to medium-nutrient soils of sandy clay or clayey September and December
consistencies, with a typical soil profile having a sandy 2018.
loam surface layer, grading from a light clay to a medium
clay with depth. Has the capacity to resprout from
rootstock and coppice vigorously from stumps, a feature
which may be critical for the species survival in a fire-
prone environment. Populations display a variety of age
classes including large mature trees, suckering regrowth
and seedlings. The total area occupied by Ooline is only
about 1200 hectares, with remaining populations in NSW
still threatened to various degrees by clearing for
agriculture and grazing pressures.
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Callistemon pungens V Callistemon pungens is a distinct shrub or small tree Unlikely Negligible NA Low

ranging from 2-5 m tall. The species inhabits a range No suitable habitat is present

from riparian areas dominated by Casuarina within the Development Site.
Source: PMST cunninghamiana subsp. cunninghamiana to woodland No known records of the

and rocky shrubland. Often in rocky watercourses, species exist within the 10 km

usually with sandy granite (occasionally basalt) creek locality. The species was not

beds. Flowers over spring and summer, mostly in recorded during surveys in

November. September and December

2018.

Dichanthium setosum \% \Y, Bluegrass is an upright grass less than 1 m tall. Potential. Negligible. Limit clearing through delineation of designated | Low
Bluegrass Flowering time is mostly in summer. Suitable habitat elements for Any clearing of native vegetation has construction areas. This will help to protect

Associated with heavy basaltic black soils and red-brown | the species occur within the the potential to add to the incremental native vegetation to be retained within the
Source: PMST loams with clay subsoil. Often found in moderately Development Site. decline of potential habitat available Development Site and adjacent habitat.

disturbed areas such as cleared woodland, grassy No known records of the within the region.

roadside remnants and highly disturbed pasture. (Often species exist within the 10 km Future development is unlikely to

collected from disturbed open grassy woodlands on the locality. The species was not exacerbate the existing degree of edge

northern tablelands, where the habitat has been recorded during surveys in effects or degradation of any retained

variously grazed, nutrient-enriched and water-enriched). | September and December habitats.

It is open to question whether the species tolerates or is 2018.

promoted by a certain amount of disturbance, or whether

this is indicative of the threatening processes behind its

depleted habitat.

Associated species include Eucalyptus albens,

Eucalyptus melanophloia, Eucalyptus melliodora,

Eucalyptus viminalis, Myoporum debile, Aristida ramosa,

Themeda triandra, Poa sieberiana, Bothriochloa

ambigua, Medicago minima, Leptorhynchos squamatus,

Lomandra aff. longifolia, Ajuga australis, Calotis

hispidula and Austrodanthonia, Dichopogon,

Brachyscome, Vittadinia, Wahlenbergia and Psoralea

species.

Bluegrass occurs on the New England Tablelands, North

West Slopes and Plains and the Central Western Slopes

of NSW, extending to northern Queensland. It occurs

widely on private property, including in the Inverell,

Guyra, Armidale and Glen Innes areas.
Eucalyptus caleyi subsp. \% \% Ovenden's Ironbark grows in grassy woodland on dry, Potential Negligible. Limit clearing through delineation of designated | Low
ovendenii shallow soils of moderate fertility. Its preferred altitudes The species was not recorded Any clearing of native vegetation has construction areas. This will help to protect
Ovenden's Ironbark are 610 to 820 m, on granitic substrates. Ovenden's within the Development Site the potential to add to the incremental native vegetation to be retained within the

Ironbark occupies a higher geographical range than that during surveys in September decline of potential habitat available Development Site and adjacent habitat.
Source: BioNet, PMST of subspecies caleyi, occurring on the crests of broad and Decembgr 20_18' ) within the region.

high ridges and replacing subspecies caleyi inhabiting Several species Wlth_ which Future development is unlikely to

) Ovenden’s Ironbark is o

the lower slopes in the same general area. associated were recorded exacerbate the existing degree of edge

Associated species include Eucalyptus melliodora, within the Development Site, effects or degradation of any retained

Eucalyptus dealbata, Eucalyptus albens, Eucalyptus including Eucalyptus dealbata, habitats.

melanophloia and Geijera parviflora. Eucalyptus albens and Geijera

Flowering occurs from July to September, with fruits parviflora.

having a distinctly square cross-section. Only one record of the species

Can be locally abundant within its grassy woodland exist within the 10 km locality

habitat. Juveniles were present in about half the sampled | and at approximately 5.3 km to

sites within Torrington State Conservation Area, the south-west from the

indicating good recruitment Development Site. The species

was recorded in 1999.
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Eucalyptus mckieana \Y V MicKie’s Stingybark is a medium sized tree about 25 m Unlikely. Negligible NA Low
MicKie’s Stringybark tall. The species flowers are white, with a flowering Very limited potential habitat is

period of March to May. The species is remarkable for its | present.
Source: PMST very narrow and numerous sucker leaves, the narrowest | No known records of the

of all the stringybarks and which persist to a height of 2 species exist within the 10 km

to 4 metres. Eucalyptus mckieana is found in grassy locality. The species was not

open forest or woodland on poor sandy loams, most recorded during surveys in

commonly on gently sloping or flat sites. September and December

Associated species at Northern Tablelands sites include | 2018.

Angophora floribunda, Eucalyptus amplifolia, Eucalyptus

andrewsii, Eucalyptus bridgesiana, Eucalyptus youmanii,

Eucalyptus nicholii, Eucalyptus blakelyi and Eucalyptus

conica, and at North Western Slopes sites Eucalyptus

andrewsii, Eucalyptus stannicola, Eucalyptus prava and

Angophora floribunda.

Confined to the drier western side of the New England

Tablelands of NSW, from Torrington to Bendemeer.

Most populations occur on private property, but it does

occur in Kings Plain National Park, Torrington State

Conservation Area and Severn River Nature Reserve.
Eucalyptus nicholii \Y V The Narrow-leaved Black Peppermint typically grows in Potential Negligible. Limit clearing through delineation of designated | Low
Narrow-leaved Black Peppermint dry grassy woodland, on shallow soils of slopes and The species was not recorded Any clearing of native vegetation has construction areas. This will help to protect

ridges. Found primarily on infertile soils derived from during surveys in September the potential to add to the incremental native vegetation to be retained within the
Source: BioNet, PMST granite or metasedimentary rock. Seedling recruitment is | and December 2018. decline of potential habitat available Development Site and adjacent habitat.

common, even in disturbed soils, if protected from Only one record of the species within the region.

grazing and fire. It tends to grow on lower slopes in the exist within the 10 km locality Future development is unlikely to

landscape. and at approximately 5.5 km to | exacerbate the existing degree of edge

This species is sparsely distributed but widespread on the south-west from the effects or degradation of any retained

the New England Tablelands from Nundle to north of Development Site. The species | habitats.

Tenterfield, being most common in central portions of its was recorded in 2000.

range. Found largely on private property and roadsides,

and occasionally in conservation reserves. Planted as

urban trees, windbreaks and corridors.
Homopholis belsonii v Belson’s Panic is a perennial grass growing to 0.5m Potential Negligible. Limit clearing through delineation of designated | Low
Belson’s Panic high. It is known to occur in dry woodland habitats on Limited suitable habitat for the | Any clearing of native vegetation has construction areas. This will help to protect

poor soils, such as those derived from basalt. It occurs species occurs within the the potential to add to the incremental native vegetation to be retained within the
Source: PMST on rocky hills supporting White Box (Eucalyptus albens) Development Site. decline of potential habitat available Development Site and adjacent habitat.

and in Wilga (Geijera parviflora) woodland; flat to gently No known records of the within the region.

. . . ) g

un.dulatlng alluvial area.ls supporting Belah (Qgsuar/na species exist within the 10 km Future development is unlikely to

cristata) forest; and soils and plant communities of ) . o

Poplar Box (Eucalyptus populnea) woodlands. It may locality. The species was not exacerbate the existing degree of edge

also be associated with shadier areas of Brigalow recorded during surveys in effects or degradation of any retained

(Acacia harpophylla), Myall (A. melvillei), and Weeping September and December habitats.

Myall (A. pendula) communities; in Mountain Coolibah 2018.

(Eucalyptus orgadophila) communities; and on

roadsides. It is generally found among fallen timber at

the base of trees or shrubs, among branches and leaves

of trees hanging to ground level or along the bottom of

netting fences.

It is known to occur within the southern Brigalow belt,

Queensland and on the north-western slopes and plains

of NSW. In NSW, this species occurs between Wee

Waa, Goondiwindi and Glen Innes.
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Lepidium peregrinum E The Wandering Pepper-cress is a spreading soft- Unlikely Negligible NA Low
Wandering Pepper-cress stemmed perennial herb to sub-shrub 10 - 80 cm tall but | No suitable habitat for the

sometimes ascending to 2 m in surrounding vegetation. species is present.
Source: PMST Flowers from January to April. The largest population of No known records of the

Wandering Pepper Cress occurs in an open riparian species exist within the 10 km

forest on the banks of the Tenterfield creek at Clifton. locality. The species was not

Sandy alluvium is the main soil type at the site. recorded during surveys in

Associated species at the Clifton site are dominated by September and December

Eucalyptus camaldulensis and Casuarina 2018.

cunninghamiana, with a variably dense shrubby

understorey of Hymenanthera dentata, Bursaria spinosa,

Acacia fimbriata, Acacia floribunda, Callistemon viminalis

and Leptospermum brachyandrum. Lepidium peregrinum

was most abundant in the tussock grassland fringe of the

riparian open forest, comprising Poa species, Lomandra

longifolia and Paspalum dilatatum.

After 2001, the species was found near Tenterfield and

south-eastern Queensland.
Leucopogon confertus E Leucopogon confertus is known from only one collection | Potential Negligible NA Low
Torrington Beard-heath along Silent Grove Road, near Torrington, in the NSW Limited potential habitat is

Northern Tablelands. It is possible that the species is present within the Subject
Source: PMST extinct. Little is known of the habitat of L. confertus, but it = Land.

may occur in open forest or woodland in rocky granite No known records of the

areas. This species occurs within the Border Rivers— species exist within the 10 km

Gwydir (NSW) Natural Resource Management Region. locality. The species was not

The distribution of this species overlaps with the “White recorded during surveys in

Box-Yellow Box-Blakely’s Red Gum Grassy Woodland September and December

and Derived Native Grassland”. 2018.
Polygala linariifolia E - Native Milkwort is an annual or perennial herb recorded Potential Negligible NA Low
Native Milkwort to occur north from Copeton Dam and the Warialda area | Limited potential habitat is

to southern Queensland; also found on the NSW north present within the Subject

coast near Casino and Kyogle, and there is an isolated Land.

population in far western NSW near Weebah Gate, west | No known records of the

of Hungerford. It occurs in sandy soils in dry eucalypt species exist within the 10 km

forest and woodland with a sparse understorey. The locality. The species was not

species has been recorded from the Inverell and recorded during surveys.

Torrington districts growing in dark sandy loam on

granite in shrubby forest of Eucalyptus caleyi,

Eucalyptus dealbata and Callitris, and in yellow podsolic

soil on granite in layered open forest. Flowers from

spring to summer (OEH 2019).
Prasophyllum sp. Wybong CE Prasophyllum sp. Wybong (C. Phelps ORG 5269) is a Potential Negligible NA Low
(C.Phelps ORG 5269) terrestrial orchid that grows to approximately 30 cm high. | Suitable habitat for the species
A leek Orchid A perennial orchid, appearing as a single leaf over winter | is present within the

and spring. Flowers in spring and dies back to a dormant | Development Site.

tuber over summer and autumn. Known to occur in open | No known records of the
Source: PMST eucalypt woodland and grassland. species exist within the 10 km

Endemic to NSW, it is known from near lIford, Premer, locality. The species was not

Muswellbrook, Wybong, Yeoval, Inverell, Tenterfield, recorded during surveys in

Currabubula and the Pilliga area. Most populations are September and December

small, although the Wybong population contains by far 2018.

the largest number of individuals.
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Rutidosis heterogama \Y V The Heath Wrinklewort is a small perennial herb to 30 Potential Negligible. Limit clearing through delineation of designated | Low
Heath Wrinklewort cm tall. It grows in heath on sandy soils and moist areas | Limited potential habitat for the | Any clearing of native vegetation has construction areas. This will help to protect
in open forest, and has been recorded along disturbed species might occur within the the potential to add to the incremental native vegetation to be retained within the
Source: BioNet, PMST roadsides. It flowers mainly in Autumn. Subject Land. decline of potential habitat available Development Site and adjacent habitat.
The species has been recorded from near Cessnock to Surveys were undertaken within the region.
Kurri Kurri with an outlying occurence at Howes Valley. outside the flowering period for | Future development is unlikely to
On the Central Coast it is located north from Wyong to the species. exacerbate the existing degree of edge
Newcastle. There are north coast populations between Only one record of the species | effects or degradation of any retained
Wooli and Evans Head in Yuraygir and Bundjalung exist within the 10 km locality habitats.
National Parks. It also occurs on the New England and at approximately 5.4 km to
Tablelands from Torrington and Ashford south to the south from the
Wandsworth south-west of Glen Innes. Development Site. The species
was recorded in 1999.
Swainsona sericea \Y The Silky Swainson-pea is a prostrate or erect perennial, | Potential. Negligible. Limit clearing through delineation of designated | Low
Silky Swainson-pea growing to 10 cm tall. The species flowers in spring and Cypress pines, Whtie Cypress Any clearing of native vegetation has construction areas. This will help to protect
produces hairy pods. It is found in Natural Temperate Pine (Callitris glaucophylia), the potential to add to the incremental native vegetation to be retained within the
Source: BioNet Grassland and Snow Gum Eucalyptus pauciflora was recorded within the decline of potential habitat available Development Site and adjacent habitat.
Woodland on the Monaro. It is also found in Box-Gum Development Site. The within the region.
Woodland in the Southern Tablelands and South West Development Site is highly Future development is unlikely to
Slopes. It is sometimes found in association with disturbed due to historical land exacerbate the existing degree of edge
cypress-pines Callitris spp. Habitat on plains unknown. use and current land use for effects or degradation of any retained
Regenerates from seed after fire. grazing. Therefore, it is habitats.
considered the species has a
very low potential to occur
within the Development Site.
The species was not recorded
during surveys in Spring and
Summer.
Only one record of the species
exist within the 10 km locality
and at approximately 3.5 km to
the south-west from the
Development Site. The species
was recorded in 2003.
Thesium australe \% \% The Austral Toadflax is a small, straggling herb to 40 cm | Potential Negligible NA Low
Austral Toadflax, Toadflax tall. It is found in very small populations scattered across | Limited suitable habitat for the
eastern NSW, along the coast, and from the Northern to species is present within the
Source: PMST Southern Tablelands. It is also found in Tasmania and Development Site.
Queensland and in eastern Asia. Although originally No records of the species exist
described from material collected in the SW Sydney within the 10 km locality and
area, populations have not been seen in a long time. It the species was not recorded
may persist in some areas in the broader region. It during the September and
occurs in grassland on coastal headlands or grassland December 2018 surveys.
and grassy woodland away from the coast. It is often
found in association with Kangaroo Grass (Themeda
australis).
The species is a root parasite that takes water and some
nutrient from other plants, especially Kangaroo Grass.
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Scientific Name BC EPBC Act Species and Habitat Information L|keI|h_ood_ of spec::les Potential Impacts Mitigation Measures Res.ldual Risk
Common Name Act occurring in the Site Rating
Tylophora linearis \Y E Tylophora linearis is a slender, almost hairless twiner Potential Negligible NA Low
with a clear sap. It grows in dry scrub and open forest. Limited suitable habitat for the
Recorded from low-altitude sedimentary flats in dry species is present within the
Source: PMST woodlands of Eucalyptus fibrosa, Eucalyptus Development Site.
sideroxylon, Eucalyptus albens, Callitris endlicheri, No records of the species exist
Callitris glaucophylla and Allocasuarina luehmannii. within the 10 km locality and
Also grows in association with Acacia hakeoides, Acacia | the species was not recorded
lineata, Melaleuca uncinata, Myoporum species and during the September and
Casuarina species. It flowers in spring, with flowers December 2018 surveys.
recorded in November or May with fruiting probably 2 to
3 months later.
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Test of Significance

The following Test of Significance (ToS) have been prepared in accordance with Section 7.3 of the
BC Act and OEH (2018) Threatened Species Test of Significance Guidelines.

Grey-crowned Babbler (Pomatostomus temporalis) — Vulnerable

Species Overview

The Grey-crowned Babbler is a bird listed as vulnerable under the BC Act.

The Grey-crowned Babbler inhabits open Box-Gum Woodlands on the slopes, and Box-Cypress-pine and open Box
Woodlands on alluvial plains. Woodlands on fertile soils in coastal regions. Its flight is laborious so birds prefer to hop
to the top of a tree and glide down to the next one. Birds are generally unable to cross large open areas. It lives in
family groups that consist of a breeding pair and young from previous breeding seasons. A group may consist of up to
fifteen birds. All members of the family group remain close to each other when foraging. It is insectivorous and it
forages on the trunks and branches of eucalypts and other woodland trees or on the ground, digging and probing
amongst litter and tussock grasses. It builds nests that are used as dormitory and roosting and uses them all year
round. It breeds between July and February. Territory ranges from one to 50 hectares (usually ten hectares) and are
defended all year.

Grey-crowned Babblers are obligate communal breeders that form a family group, in which offspring from the
previous season and other unrelated birds help to raise the current’s year’s brood. Young birds stay with the family
group for at least one year after fledging and may remain for two or more years acting as non-breeding helpers. As
breeding spaces become available in the population, some helpers may disperse to establish their own breeding
group. In some populations, breeding success is related to the number of helpers. Population viability studies in
Victoria suggests that a viable population is likely to contain more than ten family groups, while populations with less
than ten family groups are likely to have high rate of extinction. In NSW, the species breeds between July and
February (OEH 2019).

It has been suggested that cooperative breeder species, such as the Grey-crowned Babbler, are more sensitive to
habitat fragmentation and loss (including loss due to fire) as availability of resources for breeding decreases (Fischer
2011). Habitat fragmentation and predation by introduced species being the major threats to the species. The species
is capable to survive in disturbed landscapes, such as urban areas, where proportion of ground cover and leaf litter
provides sufficient food (Lambert and Ford 2016, Stevens et. al. 2015).

Results of the NSW BioNet atlas indicated that a total of three records of the Grey-crowned Babbler exists within the
10 km locality. None of those known (i.e. BioNet) records are within the Development Site. The nearest BioNet record
of the species dates back to 2010 and was located approximately 500 m east of the Development Site.

The Grey-crowned Babbler was observed during surveys in September and December 2018, heard during the March
2019 survey and observed more recently during surveys in November 2019 and January 2020. In December 2018,
the Grey-crowned Babbler was recorded at 20 locations on the Subject Land and a total of 21 bird nests likely to
belong to the species were observed (see Figure 5.2). The records included six individuals observed, 21 calls heard
with an additional two potential calls heard at distance. A pair was also observed adding twigs to a nest located on
the lower branches of a Silver-leaved Ironbark (Eucalyptus melanophloia). At least 12 individuals were observed on
and adjacent to the Subject Land during more recent surveys in November 2019 and January 2020.

The Grey-crowned Babbler was observed in the following vegetation types:

® 594 Moderate (Silver-leaved Ironbark - White Cypress Pine shrubby open forest of Brigalow Belt South
Bioregion and Nandewar Bioregion). This vegetation zone covers a total of 4.10 ha on the Subject Land;

m  596_Moderate (Tumbledown Red Gum - White Cypress Pine - Silver-leaved Ironbark shrubby woodland mainly
in the northern Nandewar Bioregion). This vegetation zone covers a total of 11.15 ha are on the Subject Land;

® 544 | ow (Rough-barked Apple — White Cypress Pine — Blakely’s Red Gum riparian open forest / woodland of
the Nandewar Bioregion and New England Tableland Bioregion). This vegetation zone covers a total of 0.83 ha
on the Subject Land

m 516_Very Low (Grey Box grassy woodland or open forest of the Nandewar Bioregion and New England
Tableland Bioregion). This vegetation zone covers a total of 3.00 ha on the Subject Land; and

m  516_Disturbed Grasslands (Grey Box grassy woodland or open forest of the Nandewar Bioregion and New
England Tableland Bioregion). This vegetation zone covers a total of 7.39 ha on the Subject Land.
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Test of Significance

(@)

in the case of a threatened species, whether the proposed development or activity is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the species is likely to
be placed at risk of extinction.

The Grey-crowned Babbler individuals observed within the Development Site are likely to be part of a
single family group utilising the grassy woodlands and derived grasslands. Based on published
information, the home range of a local population can range from one to 50ha (usually 10 ha). It is likely
the family group range extends beyond the development footprint, as two potential Grey-crowned Babbler
nests were recorded to the north-east from the Development Site. The movement of this species is
expected to be largely confined to the woodland habitats as this species has limited flying capacity. The
riparian corridors (with a 20-30m buffer) have been avoided although nests will be removed within the
development footprint and any clearing of native vegetation has the potential to add to the incremental
decline of potential habitat available within the region.

The removal of 8 nests (38 % of the 21 nests recorded on site) will reduce the availability of roosting
dormitories for the species, and will likely reduce available nesting sites for current breeding adults and for
young individuals sexually mature seeking to establish breeding nests. Removal of trees with nests will be
included in the vegetation clearing protocol including any seasonal constraints to avoid impacting any
juveniles or unfledged chicks. The vegetation clearance protocol should also consider that nests are
salvaged and translocated to a suitable location within the riparian corridor where possible.

A portion of felled trees will be salvaged as foraging habitat for fauna and translocated to suitable areas in
the remainder of the Project Boundary.

Tree replacement is also proposed as a mitigation measure for loss of hollow bearing trees. Replacement
of trees at a rate of 2:1 (i.e. two trees will be planted to replace each hollow bearing tree removed). This
results in planting of 68 new trees within the riparian corridor. In the event that a newly-planted tree dies
during the lifespan of the solar farm, the client has the responsibility to replace it in order to achieve a
100% recruitment of 68 trees. This is expected to improve the current fragmented condition of the riparian
corridor and assist movement of the Grey-crowned Babbler along creek-lines outside of the Development
Site and beyond the solar panel fields. Monitoring of the revegetation works would also include monitoring
of the local Babbler population including population numbers and evidence on ongoing breeding (active
nests).

Based on the application of these mitigation measures the proposed solar farm is unlikely to result in an
adverse effect on the life cycle of the species such that the local population might be placed at risk of
extinction.

(b)

in the case of an endangered ecological community or critically endangered ecological community,
whether the proposed development or activity:

‘(i) Is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

Not applicable

‘(i) Is likely to substantially and adversely modify the composition of the ecological community such that its
local occurrence is likely to be placed at risk of extinction.

Not applicable
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(c)

in relation to the habitat of a threatened species or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the proposed development
or activity, and

The movement of this species is largely confined to the woodland habitats and riparian corridors as this
species has limited flying capacity. Habitat to be removed includes 29.17 ha of woodland zones and 11.80
ha of Derived Native Grasslands. This constitutes 27.5 % of the Development Site.

The riparian corridors (with a 20-30m buffer) have been avoided although 8 nests (38% of the 21 nests
recorded on site) will be removed within the development footprint and any clearing of native vegetation
has the potential to add to the incremental decline of potential habitat available within the region.

No vegetation removal will occur outside of the Development Site and the remainder of the Property
Boundary will not be modified as result of the current proposal.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as a
result of the proposed action, and

The removal of native vegetation has the potential to result in fragmentation of fauna habitat, with resultant
effects on fauna species movement, reproduction and gene flow. The impact of this vegetation clearance
in an already highly modified landscape is anticipated to be negligible for species such as the Grey-
crowned Babbler given that no significant fauna movement corridors currently exist within the development
site (excluding the riparian corridor).

The movement of this species is largely confined to the woodland habitats and riparian corridors as this
species has limited flying capacity. The riparian corridors (with a 20-30m buffer) have been avoided and
the proposed replacement tree planting is expected to improve the current fragmented condition of the
riparian corridor and assist movement of the Grey-crowned Babbler along creek-lines outside of the
Development Site and beyond the solar panel fields. Monitoring of the plantings would also include
monitoring of the local Babbler population including population numbers and evidence on ongoing breeding
(active nests).

It is considered that the development of this site will not further isolate or fragment any known habitat
linkages for the local population of Grey-crowned Babbler.

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival
of the species or ecological community in the locality

The Development Site has been selected as being a suitable site for a solar plant based on its mostly
cleared landscape with minimal vegetation removal required.

Habitat to be removed includes 29.17 ha of woodland zones and 11.80 ha of Derived Native Grasslands
(27.5 % of the Development Site). Although localised and short term impacts may be observed, the local
population of Babbler would not be dependent on this habitat for their long term survival, particularly given
the retention (and enhancement) of the riparian corridors which will assist movement of the Grey-crowned
Babbler along creek-lines outside of the Development Site and beyond the solar panel fields.

(d)

whether the proposed development or activity is likely to have an adverse effect on any declared area of
outstanding biodiversity value (either directly or indirectly)

The proposed development is not located within areas listed as Critical Habitat Declarations in the Register
of Declared Areas of Outstanding Biodiversity Value in NSW.
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(e)

whether the proposed development or activity is or is part of a key threatening process or is likely to
increase the impact of a key of a key threatening process.

The proposed development of this site is likely to include the following key threatening processes (KTP):
o Infestation of habitat by invasive weed exotic perennial grasses.
e Aggressive exclusion from forest and woodland habitat by over abundant Noisy Miners.
o Nest predation by species such as ravens and butcherbirds in the fragmented landscape.

Mitigation measures such as weed management, monitoring and control of invasive and nuisance species
will be required during the construction and operational phase of the proposed solar farm development..

Conclusion

Although localised and short term impacts may be observed, the local population of the Grey-crowned
Babbler would not be dependent on development site for their long term survival, particularly given the
retention (and enhancement) of the riparian corridors which will assist movement of the Grey-crowned
Babbler along creek-lines outside of the Development Site and beyond the solar panel fields.

Loss of habitat for the Grey-crowned Babbler within the Development Site will require offsetting as per the
BC Act. The possibility to offset the direct impact on habitat of the Grey-crowned Babbler by active
management and/or enhancement of retained areas of habitat may be considered a viable option in
consultation with BCD.

It is considered that with the implementation of mitigation measures, the proposed solar farm development
will not result in any long term significant effect on the population.

References

DSE (2003) Grey-crowned Babbler. Flora & Fauna Guarantee — Action Statement No. 34. Victoria’s
Department of Sustainability and Environment, Victoria.

Ellis M.V. and Taylor J.E. (2013) Birds in remnant woodland vegetation in the central wheatbelt of New
South Wales during drought declared years 2005 to 2009. Australian Zoologist 36(3): 332-348

Fischer S.E. (2011) The effect of fire on the breeding ecology of the Grey-crowned Babbler
(Pomatostomus temporalis) in the Australian Monsoon Tropics. Bachelor of Science (Honours
Thesis), Charles Darwin University, Darwin.

Fragar L. (2009) Husbandry Manual Grey-crowned Babbler Pomastostomus temporalis. Delungra, NSW.

Harrison C., Lloyd H. and Field C. (2016) Evidence review of the impact of solar farms on birds, bats and
general ecology. Manchester Metropolitan University, UK.

Lambert K.T.A. and Ford H. (2016) Habitat use by grey-crowned babbler, Pomatostomus temporalis, in
urban and peri-urban environments. Pacific Conservation Biology 8pp.

OEH (2019) Grey-crowned Babbler — Profile. NSW Office of Environment and Heritage. On-line resource
accessed via: https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10660

Stevens K.P. (2015) Species conservation in fragmented landscapes: Implications for the Grey-crowned
Babbler. PhD Thesis, Deakin University.

Stevens K.P., Holland G.J., Clarke R.H., Cooke R. and Bennett A.F. (2015) What determines habitat
quality for a declining woodland bird in a fragmented environment: The grey-crowned babbler
Pomatostomus temporalis in South-Eastern Australia?. PLOS ONE 10(6): e0130738.

Vesk P.A., Robinson D., van der Ree R., Wilson C.M., Saywell S. and McCarthy M.A. (2015) Demographic
effects of habitat restoration for the Grey-crowned Babbler Pomatostomus temporalis, in Victoria,
Australia. PLOS ONE 10(7): e1030153.

www.erm.com

Version: 2.0 Project No.: 0470861 Client: GAIA Australia 20 March 2020 Page E4

0470861 GAIA Bonshaw Solar BDAR_Version 3 Final_for submission.docx


https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10660

GAIA BONSHAW SOLAR EIS
Revised Biodiversity Development Assessment Report

Bristle-faced Free-tailed Bat (Mormopterus eleryi) — Endangered

Species Overview

The Bristle-faced Free-tailed Bat or Hairy-nosed Freetail Bat (Mormopterus eleryi Reardon and McKenzie,
2008) (Reardon et. al. 2008) or Mormopterus (Setirostris) eleryi (Reardon et. al. 2014) is a microchiropteran
bat species listed as endangered under the BC Act. The species was collected and referred to as
Mormopterus ‘Species 6’ (e.g. Churchill 1988, Adams et. al. 1988) in publications prior to its formal
description. The species is identified as data deficient in the action plan for Australian Bats (Duncan et. al.
1999).

The Bristle-faced Free-tailed Bat is distributed from the southern half of the Northern Territory to central
Queensland and north-western NSW. The species appears to be extremely rare throughout its range.
Nationally, it has been recorded from only 15 locations. In NSW, the species has been recently recorded from
only three disjunct locations (NSW SC 2004, Pennay et. al. 2011, OEH 2019): thirteen individuals were
recorded on 21 November 1998 at Yanda Creek in Gundabooka National Park, south of Bourke (Ellis 2001,
Pennay 2006 in Scotts 2012); one individual was recorded in 2001 from Dhinnia Dthinawan Nature Reserve
(formerly Bebo State Forest) (Pennay 2002); two individuals at and near Maroomba State Conservation Area
(near Bonshaw) (Arden 2004 in Scotts 2012) and one individual captured on 25" March 2010 at the Mclintyre
River in Kwiambal National Park (Scotts 2012), Kwiambal National park and Maroomba State Conservation
Area are located at approximately 37km south-west and 27km north-west from the proposed Bonshaw solar
farm.

Knowledge of the ecology of the Bristle-faced Free-tailed Bat is limited, however evidence suggests that the
species depends on hollows and tree fissures for roosting sites (NSW SC 2004, OEH 2019). All other
Australian species from the family Molossidae, which includes the genus Mormopterus, generally roost in tree
hollows and fissures (NSW SC 2004, OEH 2019) and Ellis (2001) recorded the species along with other six
species known to roost in three hollows. Ellis and Wilson (1992) indicate that species within genus
Mormopterus are aerial insectivorous with very high flight speed and limited manoeuvrability. They forage
typically well-above the canopy and only coming low in relatively open areas. Three species within the genus
Mormopterus, M. nofolkensis, M. planiceps and Mormopterus sp 1 were classified as an assemblage of
vegetation dependent bats that generally fly over the canopy of any vegetation type when feeding; and which
are dependent on hollows, usually in larger trees, for roosting and breeding (Ellis 2006).

At Yanda Creek (Gundabooka National Park), three individuals of the species were captured in a harp trap set
under a Eucalypt tree on the margins of a dry creek (Ellis 2001), a similar habitat where the species’ calls were
recorded in the Bonshaw Solar Farm’s assessment area. The habitat where the species was recorded by Ellis
(2001) was a River Red Gum (Eucalyptus camadulensis) and Poplar Box (E. populnea) lined watercourse set
in Poplar Box woodlands with areas of Mulga (Acacia aneura) shrublands in the vicinity. The species has also
being regarded as using tree hollows for roosting with a “significant bias” for foraging and roost at locations
along riparian habitats (Pennay 2006 in Scotts 2012). At Kwiamba National Park (Scotts 2012), the species
was captured on a forested terrace adjacent to the Mcintyre River where vegetation comprised a mixed over
storey of Blakely’s Red Gum (Eucalyptus blakelyi), Silver-leaved Ironbark (E. melanophloia) and Rough-
barked Apple (Angophora floribunda). The mid-storey was generally sparse but with patch thickets of tea tree
(Leptospermum brevipes) and White Cypress Pine (Callitris glaucophylla). A grassy understorey dominated
the more open areas.

Lactating females had been recorded in November (Ellis 2001).

The calls of the Bristle-faced Free-tailed Bat were recorded in five of the eight SongMeters located within the
assessment area. The records were analysed by Mr. Greg Ford (Balance!, see call report in Appendix I). Mr
Ford is one of the most experience bat call analysis experts in Australia. Following consultation with BCD, Mr
Greg Ford was requested to re-analyze the bat calls to ensure the records of the Bristle-faced Free-tailed Bat
were confident. Regarding the Bristle-faced Free-tailed Bat, he noted that the calls of the species are similar to
the non-listed Inland Broad-nosed Bat (Scotorepens greyii) but that the species can be differentiated based on
their feeding buzzes (Ford 2018). A total of 53 definite calls of the species were recorded from S4 (11 definite
calls) S2 (5 definite calls), S5 (25 definite calls), S6 (one definite call) and S7 (12 definite calls) (see

Figure 5.2). The locations with the highest number of calls were S5 (25 calls), S7 (12 calls) and S4 (11 calls).
These locations were near creek lines (S5 adjacent to a second order creek line with water, whereas S4 and
S7 are located at/near a dry first order creek line).
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Based record of the Bristle-faced Free-tailed Bat in the assessment area is considered to be a genuine record
of this rare microbat species.

The Bristle-faced Free-tail Bat was recorded in the following vegetation types:

® 594 Moderate (Silver-leaved Ironbark - White Cypress Pine shrubby open forest of Brigalow Belt South
Bioregion and Nandewar Bioregion). A total of 18.78 ha of this vegetation zone is present within the
Development Site.

m 594 low (Silver-leaved Ironbark - White Cypress Pine shrubby open forest of Brigalow Belt South
Bioregion and Nandewar Bioregion). A total of 7.02 ha of this vegetation zone is present within the
Development Site.

m 594 Disturbed Grassland is cleared land allocated as PCT 594 (Silver-leaved Ironbark - White Cypress
Pine shrubby open forest of Brigalow Belt South Bioregion and Nandewar Bioregion) for assessment
purposes. A total of 45.95 ha of this vegetation zone is present within the Development Site.

Test of Significance

in the case of a threatened species, whether the proposed development or activity is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the species is
likely to be placed at risk of extinction.

Little is known about the species and it has been assumed that similar to other species within the
genus Mormopterus, it relies on tree hollows for roosting and maternity sites. It appears that the
species is rare in NSW and no information is currently available regarding its habitat range,
reproduction period and social activities although many of the existing records are along riparian
habitats. This is also consistent with the results of the surveys within the Project Boundary, within a
higher number of calls recorded near creek lines and water bodies. Within the Project Boundary, the
riparian corridors (with a 20-30m buffer) have been avoided.

A total of 60 hollow bearing trees were recorded across the assessment area, including 34 HBT within
the development footprint. Any clearing of native vegetation has the potential to add to the
incremental decline of potential habitat available within the region and the removal of trees will be
included in the vegetation clearing protocol including any seasonal constraints and monitoring of the
hollows prior to removal to avoid impacting any breeding females or juveniles. If this species is
confirmed utisiling any of the hollow bearing trees, the trees will be left undisturbed until further advice
is sought from BCD and a suitably recognised bat expert.

Tree replacement is also proposed as a mitigation measure for loss of hollow bearing trees.
Replacement of trees at a rate of 2:1 (i.e. two trees will be planted to replace each hollow bearing tree
removed). This results in planting of 68 new trees within the riparian corridor. In the event that a
newly-planted tree dies during the lifespan of the solar farm, the client has the responsibility to replace
it in order to achieve a 100% recruitment of 68 trees. This is expected to improve the current
fragmented condition of the riparian corridor. As naturally formed tree hollows will take many decades
to develop, nest-boxes suitable for hollow dependent microbats will be installed prior to HBT
clearance and will be monitored during the lifespan of the solar farm

Based on the recommended avoidance and mitigation measures outlined above, including the
monitoring of the hollows prior to removal and consultation with BCD in the event that the species is
confirmed utilising any of the hollows, it is unlikely that activity is likely to have an adverse effect on
the life cycle of the species such that a viable local population of the species is likely to be placed at
risk of extinction.
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(b)

in the case of an endangered ecological community or critically endangered ecological community,
whether the proposed development or activity:

‘(i) Is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

Not applicable

‘(i) Is likely to substantially and adversely modify the composition of the ecological community such
that its local occurrence is likely to be placed at risk of extinction.

(c)

Not applicable

in relation to the habitat of a threatened species or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and

The Development Site is located in a highly disturbed environment that has undergone extensive
clearing. Approximately 34 hollow-bearing trees (HBTs) will be removed across the Development Site,
including at least three HBTs along first order streams. No trees will be removed along the second
and third order creeklines, where echolocation calls of the Bristle-faced Free-tailed Bat is more
frequently recorded.

Also, it is estimated that a larger number of trees, particularly rough bark Eucalyptus and Callitris are
available in vegetation to be retained within the Project Boundary and wider locality. Therefore the
removal of approximately 34 trees will represent a small portion of trees available as breeding and
roosting habitat for the Bristle-faced Free-tailed Bat.

Loss of approximately 34 HBTs represent net-loss of suitable habitat for the Bristle-faced Free-tailed
Bat and other hollow dependent fauna. However, on a landscape scale, loss of approximately 34
HBTs within a mostly cleared area is not considered significant when considering currently available
tree resources elsewhere in the Project Boundary and broader locality.

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat as
a result of the proposed action, and

The removal of native vegetation has the potential to result in fragmentation of fauna habitat, with
resultant effects on fauna species movement, reproduction and gene flow. The impact of this
vegetation clearance in an already highly modified landscape is anticipated to be negligible given that
no significant fauna movement corridors currently exist within the development site (excluding the
riparian corridor which will be avoided).

As part of mitigation measures to compensate for loss of trees and vegetation, replacement of trees
will be planted along the second and third order streams within the Project Boundary. This will
increase the vegetation density along the creek-lines and enhance its value as a linking corridor with
remnant vegetation fragments and paddock trees beyond the Development Site. This will also
enhance corridors for mobile fauna such as the Bristle-faced Free-tailed Bat and other microbats
recorded within the Project Boundary.

Therefore, it is considered that the development of this site will not further isolate or fragment the
existing landscape.
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species or ecological community in the locality

The Development Site has been selected as being a suitable site for a solar plant based on its mostly
cleared landscape with minimal vegetation removal required. It appears that the species is rare in
NSW and no information is currently available regarding its habitat range, reproduction period and
social activities although many of the existing records are along riparian habitats. This is also
consistent with the results of the surveys within the Project Boundary, within a higher number of calls
recorded near creek lines and water bodies. Within the Project Boundary, the riparian corridors (with a
20-30m buffer) have been avoided.

The importance of hollow bearing for this species within NSW is also not known however for the
purposes of this assessment they have been assumed to be used for roosting and breeding. A total
of 60 hollow bearing trees were recorded across the assessment area, including 34 HBT within the
development footprint. Any clearing of native vegetation has the potential to add to the incremental
decline of potential habitat available within the region and the removal of trees will be included in the
vegetation clearing protocol including any seasonal constraints and monitoring of the hollows prior to
removal to avoid impacting any breeding females or juveniles. If this species is confirmed utisiling any
of the hollow bearing trees, the trees will be left undisturbed until further advice is sought from BCD
and a suitably recognised bat expert.

Based on the recommended avoidance and mitigation measures outlined within this assessment,
including the monitoring of the hollows prior to removal and consultation with BCD in the event that
the species is confirmed utilising any of the hollows, the proposal is unlikely to remove any key
habitats that will impact on the long-term survival of the local population.

(d) whether the proposed development or activity is likely to have an adverse effect on any declared area
of outstanding biodiversity value (either directly or indirectly)
The proposed development is not located within areas listed as Critical Habitat Declarations in the
Register of Declared Areas of Outstanding Biodiversity Value in NSW.

(e) whether the proposed development or activity is or is part of a key threatening process or is likely to

increase the impact of a key of a key threatening process.

Future development of this site is likely to include the following KTP:

m Clearing and removal of hollow bearing trees as a consequence of firewood collection and
agricultural and forestry practices. The proposal will remove HBT to give way to installation of
solar panels.

Loss of habitat is exacerbated by its apparent low population numbers.
Lack of understanding about the species’ ecology, distribution and habitat preferences.

Loss and degradation of foraging and roosting habitat, including changes in vegetation structure
due to weed invasion.

m Pesticides and herbicides may reduce the availability of insects, or result in the accumulation of
toxic residues in individual’s fat stores.

The following mitigation measures will be implemented to minimise the potential of the above listed
threats having negative effects on the species:

m A weed management plan will be required to be implemented during the construction and
operation phases of the solar farm.

m  Chemical use, such as pesticides and herbicides, will be controlled (or avoided) to prevent
reduction of insect populations, a feeding resource for the species. This will also eliminate the
possibility of trophic induced toxicity due to bioaccumulation in the bat species.
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m Loss of hollow-bearing trees will be mitigated by replacement of nest boxes (short term
mitigation measure) and replacement of trees suitable to develop hollows at their mature stage.
It is noted that mature trees (i.e. with more than 80cm DBH) were rare at the site. It has been
proposed that periods of time in the range of 180 to 238 years (e.g. soft bark Eucalypt spp.) or
up to 324 years (e.g. ironbarks) are required for hollows suitable for fauna (e.g. bats) to form
naturally on trees (e.g. Parnaby et. al. 2011). The development footprint area contains mature
trees, but not old growth (i.e. trees with DBH greater than 100cm (DEC 2004)). Therefore,
replanting trees suitable to naturally develop hollows, e.g. Eucalypt spp., has the potential to
replace tree hollows in the long-term and provide natural habitat for hollow-dependent species,
such as the Bristle-faced Free-tailed Bat. Evidence suggest that lineal planting and remnants
are suitable habitat for bats in disturbed landscapes (Lentini et. al. 2012).

Conclusion

The conservation value of locations where the Bristle-faced Free-tailed Bat had been recorded is
unknown due to the lack of knowledge on the biology and ecological requirements for the species. It
is known that the species is rare and, based on the ecology of other species within the same genus, it
has been assumed the Bristle-faced Free-tailed Bat to be tree hollow dependent. The pattern of the
species being more frequently recorded along creek-lines than in other habitats in the landscape has
emerged and the riparian corridors (with a 20-30m buffer) have been avoided.

Based on the recommended avoidance and mitigation measures outlined above, including the
monitoring of the hollows prior to removal and consultation with BCD in the event that the species is
confirmed utilising any of the hollows, it is unlikely that activity is likely to have an adverse effect on
the life cycle of the species such that the local population of the species is likely to be placed at risk of
extinction although it is noted that any clearing of native vegetation, including paddock trees has the
potential to add to the incremental decline of potential habitat available within the region and will
require offsetting in accordance with the offset scheme under the BC Act. The possibility to offset the
impact on site by active management and/or enhancing retained areas of habitat might be considered
as a viable option in consultation with BCD.
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Eastern Cave Bat (Vespadelus troughtoni) — Vulnerable

Species Overview

The Eastern Cave Bat (Vespadelus troughtoni) is a microchiropteran bat species listed as vulnerable under
the BC Act.

The Eastern Cave Bat is found in a broad band on both sides of the Great Dividing Range from Cape York to
Kempsey, with records from the New England Tableland and the upper north coast of NSW. The western limit
appears to be the Warrumbungle Range, and there is a single record from southern NSW, east of the ACT
(OEH 2019).

The profile for the species (OEH 2019) indicates the following with regards to the habitat and ecology of the
species:

m  Very little is known about the biology of this uncommon species.
m A cave-roosting species that is usually found in dry open forest and woodland, near cliffs or rocky

overhangs; has been recorded roosting in disused mine workings, occasionally in colonies of up to 500
individuals.

m  Occasionally found along cliff-lines in wet eucalypt forest and rainforest.

m  Little is understood of its feeding or breeding requirements or behaviour.

The Eastern Cave Bat was recorded in the following vegetation types:

® 594 Moderate (Silver-leaved Ironbark - White Cypress Pine shrubby open forest of Brigalow Belt South
Bioregion and Nandewar Bioregion). A total of 4.10 ha of this vegetation zone is present within the
Development Site.

m 594 |ow (Silver-leaved Ironbark - White Cypress Pine shrubby open forest of Brigalow Belt South
Bioregion and Nandewar Bioregion). A total of 9.54 ha of this vegetation zone is present within the
Development Site.

m 594 Disturbed Grassland is cleared land allocated as PCT 594 (Silver-leaved Ironbark - White Cypress
Pine shrubby open forest of Brigalow Belt South Bioregion and Nandewar Bioregion) for assessment
purposes. A total of 49.81 ha of this vegetation zone is present within the Development Site.

In accordance with the TBDC, the Eastern Cave Bat is also found in the other three PCTs recorded at the
Development Site, i.e. PCT 516, 544 and 596.

Test of Significance

(a) in the case of a threatened species, whether the proposed development or activity is likely to have
an adverse effect on the life cycle of the species such that a viable local population of the species is
likely to be placed at risk of extinction.

There is not suitable roosting or breeding habitat for the Eastern Cave Bat within the Development
Site. The species is known to occur in the four PCTs recorded at the Development Site (i.e. PCT
594, 596, 544 and 516) and is likely that foraging resources for the species are present therein.

Clearing within the Development Site will likely reduce potential foraging resources for the species.
However, it is considered this is unlikely that activity is likely to have an adverse effect on the life
cycle of the species such that a viable local population of the species is likely to be placed at risk of
extinction.
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(b)

in the case of an endangered ecological community or critically endangered ecological community,
whether the proposed development or activity:

‘(i) Is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

Not applicable

‘(i) Is likely to substantially and adversely modify the composition of the ecological community such
that its local occurrence is likely to be placed at risk of extinction.

Not applicable

(c)

in relation to the habitat of a threatened species or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the proposed
development or activity, and

The Development Site is located in a highly disturbed environment that has undergone extensive
clearing. Approximately 29.17 ha of woodland and 11.80 ha of derived grasslands will be cleared
within this disturbed environment. None of the vegetation to be cleared or the land where this will
occur includes suitable roosting or breeding habitat for the Eastern Cave Bat.

Therefore, the project will result in loss of a total of 40.97 ha of potential foraging habitat. However,
on a landscape scale, loss of 40.97 ha within a mostly cleared area is not considered significant
when considering currently available vegetated resources elsewhere in the Project Boundary and
broader locality.

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as a result of the proposed action, and

The removal of native vegetation has the potential to result in fragmentation of fauna habitat, with
resultant effects on fauna species movement, reproduction and gene flow. The impact of this
vegetation clearance in an already highly modified landscape is anticipated to be negligible given
that no significant fauna movement corridors currently exist within the development site (excluding
the riparian corridor which will be avoided).

As part of mitigation measures to compensate for loss of trees and vegetation, replacement of trees
will be planted along the second and third order streams within the Project Boundary. This will
increase the vegetation density along the creek-lines and enhance its value as a linking corridor
with remnant vegetation fragments and paddock trees beyond the Development Site. This will also
enhance corridors for mobile fauna such as the Eastern Cave Bat and other microbats recorded
within the Project Boundary.

Therefore, it is considered that the development of this site will not further isolate or fragment the
existing landscape.
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species or ecological community in the locality

The Development Site has been selected as being a suitable site for a solar plant based on its
mostly cleared landscape with minimal vegetation removal required. The Development Site does
not contain suitable roosting or breeding habitat for the Eastern Cave Bat, only potential foraging
habitat is present therein.

When considered at a larger spatial scale, loss of 40.97 ha of potential foraging ground in a
disturbed land is not significant as more foraging habitat and at better condition is present in the
broader locality. Therefore, the proposal is unlikely to remove any key habitats that will impact on
the long-term survival of the local population.

(d) whether the proposed development or activity is likely to have an adverse effect on any declared
area of outstanding biodiversity value (either directly or indirectly)
The proposed development is not located within areas listed as Critical Habitat Declarations in the
Register of Declared Areas of Outstanding Biodiversity Value in NSW.

(e) whether the proposed development or activity is or is part of a key threatening process or is likely to

increase the impact of a key of a key threatening process.

Future development of this site is likely to trigger the following KTP:

m Pesticides and herbicides may reduce the availability of insects, or result in the accumulation
of toxic residues in individual’s fat stores.

= Probable predation by cats and foxes

The following mitigation measures will be implemented to minimise the potential of the above listed
threats having negative effects on the species:
m  Chemical use, such as pesticides and herbicides, will be controlled (or avoided) to prevent

reduction of insect populations, a feeding resource for the species. This will also eliminate the
possibility of trophic induced toxicity due to bioaccumulation in the bat species.

m  Monitoring and management of invasive pest species. This will minimize the possibility of
predation on native species, such as microbats.

Conclusion

There is no suitable roosting and breeding habitat for the Eastern Cave Bat within the Development
Site. The Development Site contains vegetation with potential foraging resources for the species.
Given that little is known about the feeding behaviour of the Eastern Cave Bat, the conservation
value of locations where the species had been recorded is unknown. Given that microchiropteran
bats are considered to be insectivorous, use of pesticides and herbicides at the site will be avoided
to prevent indirect impacts on insect populations and bioaccumulation on predators, such as the
Eastern Cave Bat.
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Based on the recommended avoidance and mitigation measures outlined above, including the
monitoring of the invasive pest species and avoidance in use of herbicides and pesticides, it is
unlikely that activity is likely to have an adverse effect on the life cycle of the species such that the
local population of the species is likely to be placed at risk of extinction. Although it is noted that any
clearing of native vegetation, including paddock trees has the potential to add to the incremental
decline of potential habitat available within the region and will require offsetting in accordance with
the offset scheme under the BC Act. The possibility to offset the impact on site by active
management and/or enhancing retained areas of habitat might be considered as a viable option in
consultation with BCD.

es
OEH (2019) Eastern Cave Bat — Profile. NSW Office of Environment and Heritage. On-line resource

accessed via:
https://www.environment.nsw.gov.au/threatenedspeciesapp/profile.aspx?id=10829
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Significant Impact Assessment

The following Significant Impact Assessment (SIA) have been prepared in accordance with DoE
(2013) Matters of National Environmental Significance. Significant Impact Guidelines 1.1 under the
Environment Protection and Biodiversity Conservation Act 1999.

Cicadabird (Coracina tenuirostris) — EPBC Act status: Marine

Species Overview

The Cicadabird (Coracina tenuirostris) is listed as Marine under the EPBC Act (DoEE 2019), whereas the
subspecies Melville Cicadabird (Coracina tenuirostris melvillensis) is listed as Migratory. Given that Significant
Impact Criteria for marine species is not provided in DoE (2013), the SIA for Cicadabird has been based on
criteria for migratory species. The Cicadabird is listed as least concern (ALA 2019, BirdLife International
2017).

The Common Cicadabird (Edolisoma tenuirostre synonym Coracina tenuirostris) is a full migrant bird species
found in Australia, Indonesia, New Guinea and the Solomon Islands (BirdLife International 2017, Wikipedia
2019). In Australia, the Cicadabird inhabits the northernmost part of the NT and WA. It also inhabits the
eastern coast of Queensland, New South Wales and Victoria (see Screen Shot below). The species is
considered native to the Northern Territory (ALA 2019).

Screen shot 1 Distribution of Cicadabird (source BirLife International 2017)

The natural habitat of the Cicadabird are temperate forests and subtropical or tropical moist lowland forests
(Wikipedia 2019). The species is found in several habitats, including forest, artificial/terrestrial, savannah and
shrubland. Of those habitats, temperate forests and subtropical/tropical moist lowland forests are habitats of
major importance (BirdLife International 2017).

The Cicadabird’s generation length is 4.6 years (BirdLife International 2017). The Cicadabrid is considered
part of the frugivorous and insectivorous group of birds which has been observed breeding in February and
December (Lavery 1985).

One individual of the Cicadabird was recorded in PCT 594 — Silver-leaved Ironbark - White Cypress Pine
shrubby open forest of Brigalow Belt South Bioregion and Nandewar Bioregion moderate condition adjacent to
Disturbed Land.

Significant Impact Assessment — Significant Impact Criteria for Migratory Species

(a) An action is likely to have a significant impact on a migratory species if there is a real chance or
possibility that it will substantially modify (including by fragmenting, altering fire regimes, altering
nutrient cycles or altering hydrological cycles), destroy or isolate an area of important habitat for a
migratory species.
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(b)

The sole individual of the Cicadabird was recorded in a moderate condition forest within the
Development Site. The Cicadabird has a wide distribution along the eastern coast of Australia and it
is of least concern. Regarding the habitat where the species was recorded, the Development Site
has undergone a long history of disturbance due to clearing, agriculture and grazing practices,
including the vegetation where the species was recorded. The disturbed nature of the site along
with the fact that only one individual of the Cicadabird was observed suggests that the species
would not be a frequent visitor, or be dependant on any of the resources available. Therefore, it is
not considered that the proposed development will substantially modify, destroy or isolate an area
of important habitat for the Cicadabird.

An action is likely to have a significant impact on a migratory species if there is a real chance or
possibility that it will result in an invasive species that is harmful to the migratory species becoming
established in an area of important habitat for the migratory species, or

Information regarding invasive species harmful to the Cicadabird are not readily available (DoEE
2019). It has been assumed that predatory species feeding on birds (e.g. European Red Fox, Cats
and Dogs) or species with aggressive behaviour (e.g. Noisy Miner) have potential to have negative
effects on individuals and/or population of birds, such as the Cicadabird.

It is not considered that the proposal will result in the establishment of invasive species. Therefore,
it is not expected that significant negative effects on the Cicadabird due to interactions with invasive
species will result from the proposed solar farm.

(c)

An action is likely to have a significant impact on a migratory species if there is a real chance or
possibility that it will seriously disrupt the lifecycle (breeding, feeding, migration or resting
behaviour) of an ecologically significant proportion of the population of a migratory species.

Very little is known about the breeding, feeding, migratory and resting behaviour of the Cicadabird.
Given its widespread distribution in eastern Australia, it is considered sufficient feeding and
breeding resources for the species occur.

Due to the Development Site being in a disturbed condition, it is not considered that critical feeding
or breeding resources for the species are found. Therefore, it is not considered that the proposed
solar farm will result in a significant impact on feeding or breeding resources for the species, nor will
it result in disrupting its lifecycle or migratory behaviour.

Conclusion

The Cicadabird is widespread in eastern Australia and is a species of least concern. In spite of little
knowledge about the species’ feeding, breeding, roosting and migratory behaviour being available,
the species continues to persist along the eastern coast of Australia, suggesting sufficient
resources are present.

The Development Site is a disturbed environment with cleared and disturbed vegetation. Remnant
vegetation patches are disturbed (moderate to very low condition) and are not considered to
represent critical habitat for the species. Therefore, it is considered that the proposed solar farm will
not result in significant impacts on the species and that a referral to the Commonwealth is not
deemed necessary as significant impacts to migratory/marine Matters of National Significance will
not occur.
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Assessment of Significance

The following Assessment of Significance (AoS) have been prepared in accordance with DPI (2008)
Threatened Species Assessment Guidelines. The DPI (2008) guideline, provide a series of criteria to
assess whether a proposed development is likely to have significant effects on aquatic threatened
species listed under the FM Act. An AoS has been prepared for three aquatic threatened species
whose indicative distributional maps suggest they were likely to occur in creeks within the
Development Site. The species are:

m  Southern Purple Spotted Gudgeon (Endangered Species)
m  Eel Tailed Catfish (Endangered Population)
m  Olive Perchlet (Endangered Population)

Southern Purple Spotted Gudgeon, Eel Tailed Catfish & Olive Perchlet

Species Overview

Southern Purple Spotted Gudgeon (Mogunda adspersa) — Endangered Species

The Southern Purple Spotted Gudgeon occur in inland drainages of the Murray-Darling basin as well as
coastal drainages of northern NSW and Queensland. The western population of the Southern Purple Spotted
Gudgeon was previously widespread in the Murray, Murrumbidgee and Lachlan River systems and tributaries
of the Darling, but has experienced a significant decline in recent times. Southern Purple Spotted Gudgeons
are now extremely rare in inland NSW, having been recorded from this area only once since 1983 (DPI 2019).

The Southern Purple Spotted Gudgeon generally grow to 15 cm in length. The species is found in slow moving
or still waters of rivers, creeks and billabongs, often amongst weeds, rocks and snags. They feed mainly on
insect larvae, but also consume worms, tadpoles, small fish and some plant matter. Female Mogurnda
adspersa may lay several batches of eggs per season (30-1,300 per batch). The eggs are deposited in
clusters on solid objects such as rocks, wood or broad-leafed plants. The male guards and fans the eggs until
hatching (3-8 days). The species is part of the Endangered Aquatic Ecological Community in the Natural
Drainage System of the Lower Murray River Catchment, the Endangered Aquatic Ecological Community in the
Natural Drainage System of the Lowland Catchment of the Darling River and the Endangered Aquatic
Ecological Community in the Natural Drainage System of the Lowland Catchment of the Lachlan River (FSC
2008a).
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DPI (2019) Indicative Distribution Map for the Southern Purple Spotted Gudgeon

A close review of DP/I’s indicative distribution map for the Southern Purple Spotted Gudgeon (see Figure 5.4)
indicates that none of the creeks within the Project Boundary are mapped as habitat for the species.

Eel Tailed Catfish (Tandanus tandanus) — Endangered Population

The Murray-Darling Basin (MDB) population of Eel Tailed Catfish is listed as an Endangered population under
the FM Act.

Eel Tailed Catffish is an Australian endemic fish species (DPI 2015). It is naturally distributed throughout the
Murray-Darling Basin and in the Eastern drainages NSW north of Newcastle. Eel Tailed Catfish numbers in
the Murray-Darling Basin have declined due to a range of impacts including invasive species, habitat
degradation, cold water pollution and fishing pressures and are now virtually absent from the Murray,
Murrumbidgee and Lachlan catchments (DPI 2019).

Eel Tailed Catfish is a medium-sized fish with a large head and a compressed rear portion of the body. It has a
relatively long life span, living for at least 8 years (DPI 2015).It can grow up to 900mm in length and 7kg,
however fish over 2kg are exceptional (DPI 2015, 2019). Colour ranges from grey to brown dorsally or
laterally, usually mottled with dark brown to black blotchings with a whitish underbelly. Larger fish have less
mottlings and can be greener in colour fading to white below (DPI 2019). Catfish are predominantly
opportunistic carnivores, feeding mainly on small fish, freshwater prawns, yabbies, zooplankton and insects.

Individuals are sexually mature at 3-5 years of age and spawn in spring/summer when water temperatures are
20-24°C (DPI 2015). Eel Tailed Catfish builds a nest in areas of still water to breed, and their reproduction is
not temperature reliant. Males construct and defend a nest up to 2 metres in diameter, made from pebbles and
gravel.

Eel Tailed Catfish is a non-migratory, benthic (bottom dwelling) species. It is relatively sedentary and adults
typically only move within a 5 km range. Individuals are more active at night compared with during the day
(DPI 2015, 2019). The species lives in a wide range of habitats including rivers, creeks, lakes, billabongs and
lagoons, and although it inhabits flowing streams, prefers sluggish or still waters. It can be found in clear to
turbid waters, and over substrates ranging from mud to gravel and rock. It is rare in natural riverine habitats
but can be found in farm dams through-out inland NSW and southern Queensland (FSC 2008b). The species
is relatively inactive and do not migrate for spawning, unlike other inland species such as Golden Perch or
Murray Cod (DPI 2015, 2019).
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Duncan et. al. (2017) indicated that Eel Tailed Catfish populations were most likely to be present in reaches of
the MDB if there is a high cover of Cobble/Gravel, submerged macrophytes and low daily flow. Catfish are
thought to prefer slow-moving or still waters and are found in greater abundance in lakes and backwaters.
Breeding is more likely to occur at sites with a high abundance of Bedrock/Boulders, Riffle/Rapids, Emergent
Macrophytes and low Daily Flow. They also note that in reaches of tributaries of the MDB where the species is
currently extinct, it is unlikely that the species would naturally re-colonize and establish itself due to it being a
not highly migratory species. Catfish have a relatively high minimum spawning temperature threshold relative
to other native fishes in the MDB. Thermal pollution may partly explain their disappearance from some rivers in
the MDB subject to cold-water releases from large impoundments.

The indicative distributional map for the species indicates the Project Boundary is within the portion of the
Murray-Darling Basin where the species had been recorded (see DPI’s image below). A zoom into the Project
Boundary (see Figure 5.4) shows that the creeks within the Project Boundary are not mapped as habitat for
the Eel Tailed Catfish. Duncan et. al. (2017) indicated that the species has disappeared from the Dumaresq
River.

DPI (2019) Indicative Distribution Map for the Eel Tailed Catfish
Olive Perchlet (Ambassis agassizii) — Endangered Population

The Western Population of the Olive Perchlet in the Murray-Darling Basin (MDB) is listed as an Endangered
population under the FM Act.

Olive Perchlets are a small native fish that occur in both eastern (coastal) and western (Murray-Darling)
drainages, but these populations may be genetically distinct. The western population of the Olive Perchlet was
once widespread throughout the Murray-Darling system of South Australia, Victoria, western New South
Wales and southern Queensland. This population has suffered a serious decline and is now found only at a
few sites in the Darling River drainage (DPI 2019).

Olive Perchlets have an oval shaped body with a moderately large mouth, very large eyes and a forked tail.
They are usually semi-transparent, with dark-edged scales forming a distinct pattern. The fins are generally
clear, although there is often a broad, blackish band along the edges of the pelvic and anal fins. Olive Perchlet
can grow to about 7080 mm but are more commonly less than 40 mm (DPI 2013, 2019).
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Males and females reach sexual maturity at one year of age, and live for 2-4 years. Spawning occurs between
October and December when the water temperature reaches 23°C. Females lay 200-700 eggs which attach to
aquatic plants and rocks on the streambed. The eggs are scattered among vegetation. Both sexes reach
maturity in one year, with some males surviving and breeding for two years and some females breeding in
their third year (DPI 2009).

Olive Perchlet inhabit rivers, creeks, ponds and swamps. They are usually found in slow-flowing or still waters.
They are usually found in sheltered areas such as overhanging vegetation, aquatic macrophyte beds, logs,
dead branches and boulders during the day, and disperse to feed during the night. Olive Perchlet feed on a
range of zooplankton and aquatic and terrestrial insects (DPI 2013, 2019).

The indicative distributional map for the species in the Murray-Darling Basin indicates the Project Boundary is
within the portion of the Murray-Darling Basin where the species had been recorded (see DPI’s image below
(DPI 2019)). The current distribution of the species in the MDB has decreased (DPI 2013). A zoom into the
Project Boundary (see Figure 5.4) shows that the creeks within the Project Boundary are not mapped as
habitat for the Olive Perchlet.

DPI (2019) Indicative Distribution Map for the Olive Perchlet

Assessment of Significance

(a) In the case of threatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be
placed at risk of extinction.

The six first order creeks to be lost as part of the proposed development are currently dry, as such,
they do not represent suitable habitat for any of these aquatic fish species. The third, second and
first order creeks within the Project Boundary to be retained were also dry at the time of surveys
and are isolated from the broader riparian system due to the presence of Bruxner Way.

During period of heavy rain and increase surface flow, the possibility exists for aquatic fauna, such
as fish, to occasionally occupy these creeks in association with flooding events whereby they can
be carried into the creeks by the flow and remained ‘trapped’ as waters recede. When such flood-
induced occasional use of the creeks might occur, it is unlikely those individuals would establish a
local population due to the lack of connectivity with the broader riparian system and ephemerality of
the creeks.
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The proposed development is unlikely to result in any impacts to any local population of these
aquatic species nor it is predicted that the project or activities associated with it will put the species
at risk of extinction.

(b)

in the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction.

(c)

None of the creeks within the Subject Land provide habitat for any of the species assessed and the
proposed development is unlikely to result in any impacts to any local population of these species
or have any effect on the life cycle of any local population.

in the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction.

NA

(d)

in relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action
proposed, and

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality

None of the creeks within the Subject Land provide habitat for any of the species assessed and the
proposed development is unlikely to result in any impacts or remove any habitat critical to the
survival of any local population of these species.

(e)

whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

No critical habitat for the three threatened fish species is present at the Development Site.

(f)

whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

Southern Purple Spotted Gudgeon

No recovery plan or threat abatement plan is available for the Southern Purple Spotted Gudgeon.

The final determination for the species indicates that threatening processes associated with the

decline of the species are:

m  predation by introduced fish such as gambusia and redfin perch,

®  habitat loss,

m  rapid fluctuations in water levels (due to water regulation) that have deleterious effects on
successful reproduction and recruitment.

A Priorities Action Statement for the species is available in DPI (2019). The proposed development
do not contravene any of the provided actions for recovery of the Southern Purple Spotted
Gudgeon.
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Eel Tailed Catfish:

No recovery plan or threat abatement plan is available for the Eel Tailed Catfish. The final
determination for the species and its PrimaFace (DPI 2015) indicates that threatening processes
associated with the decline of the species are uncertain, but that probably include:

m  Historic commercial fishing;
m  Loss of habitat (lakes, billabongs, lagoons) through river regulation;

m  Interactions with introduced species, such as carp (Cyprinus carpio) and Redfin Perch (Perca
fluviatilis);

m  Loss of habitat and spawning sites through siltation;
®  Reduced success of spawning and recruitment;
m  Loss of habitat due to alterations to flow patterns and flooding regimes;

®  Reduced habitat and loss of temperature spawning cues due to cold-water discharge from the
base of large dams and high-level weirs;

®  Loss of aquatic plants;

®  Chemical pollution, including agricultural pesticides.

A Priorities Action Statement for the species is available in DPI (2019). The proposed development
do not contravene any of the provided actions for recovery of the Eel Tailed Catfish.

Olive Perchlet:

No recovery plan or threat abatement plan is available for the Olive Perchlet. The final
determination for the species and its PrimaFace (DPI 2013) indicates that threatening processes
associated with the decline of the species may include:

m  Predation by introduced fish such as Mosquitofish (Gambusia holbrooki) and Redfin perch
(Perca fluviatilis).

®  Habitat degradation and loss, including the removal of vegetation, logs and snags.

®  Rapid fluctuations in water levels (due to river regulation) that have deleterious effects on
successful reproduction and recruitment.

m  Cold water pollution from impoundment water release restricting spawning.

m  Loss of instream aquatic vegetation through the impacts of river regulation and carp (Cyprinus
carpio).

A Priorities Action Statement for the species is available in DPI (2019). The proposed development

do not contravene any of the provided actions for recovery of the Western Population of the Olive

Perchlet.

Conclusion

None of the creeks within the Subject Land provide habitat for any of the species assessed and the
proposed development is unlikely to result in any impacts or remove any habitat critical to the
survival of any local population of these species.
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Survey Method and Effort

Flora and fauna surveys were undertaken within the Development Site at locations shown in Figure
5.1. Environmental conditions are presented in Table F.1 below. Weather conditions are as per the
Bureau of Meteorology’s Applethorpe (Station 041175).

Fauna survey methods and effort are presented in Table F.1.

Targeted flora surveys methods and effort are presented in Table F.3.

Table F.1  Weather during Surveys

Date Min Temp Max Temp Rainfall (mm)
10/09/2018 3.1 22.6 0

11/09/2018 6.0 20.3 0

12/09/2018 5.1 21.7 0

13/09/2018 5.1 24.2 0

14/09/2018 5.2 25.4 0

10/12/2018 14.0 30.7 0

11/12/2018 16.0 27.4 0

12/12/2018 14.2 30.3 0

13/12/2018 14.2 29.2 0.2
14/12/2018 17.0 27.7 26
25/03/2019 19.6 29.9 0

26/03/2019 19.1 241 0

27/03/2019 14.6 17.8 1.2
28/03/2019 14.0 21.7 1.2
21/01/2020 24.4 37 0.2
22/01/2020 20.5 38 0

Www.erm.com Version: 2.0

Project No.: 0470861

Client: GAIA Australia

0470861 GAIA Bonshaw Solar BDAR_Version 3 Final_for submission.docx

20 March 2020



GAIA BONSHAW SOLAR EIS
Revised Biodiversity Development Assessment Report

Table F.2

Summary of Fauna Survey Effort

Bird Surveys

Survey method: A 20 minute point survey was undertaken by one or two ecologists. Survey consisted of listening bird calling, observing birds activity using binoculars. Bird
surveys are in general agreement with guidelines such as DEWHA (2010) Survey guidelines for Australia’s threatened birds. Guidelines for detecting birds listed as
threatened under the Environment Protection and Biodiversity Conservation Act 1999.

Date Survey ID | Start Time Finish Time | Ecologists Effort (man Notes
hours)
12/09/2018 BO 10:35 11.00 Jw 0.40 Diurnal
10/12/2018 B1 19:22 19:42 TC, ACM 0.67 Dusk
11/12/2018 B2 19:25 17:45 TC, ACM 0.67 Dusk
12/12/2018 B3 18:27 18:27 TC, ACM 0.67 Dusk
13/12/2018 B4 10:48 11:08 TC, ACM 0.67 Diurnal
13/12/2018 B5 18:22 18:42 TC 0.33 Dusk
14/12/2018 B6 6:08 6:28 TC 0.33 Dawn
14/12/2018 B7 6:57 7:17 TC 0.33 Dawn
Total Survey Effort 4.07

Ecologists: ACM — Adriana Corona Mothe; JW — Joanne Woodhouse; TC — Thomas Cotter

Frog Surveys

Survey method: Frog surveys were undertaken using playback of the call of Tusked Frog (Adelotus brevis) using a mobile phone and a speaker. Two or three cycles of two
minutes playing the call recording followed by two minutes listening for any response.

Date

12/12/2018
13/12/2018
14/12/2018

Ecologists: ACM — Adriana Corona Mothe; TC — Thomas Cotter

Survey ID

Start Time

22:15
18:58
7:30

Finish Time

22:23
19:10
7:38

Ecologists

TC, ACM
TC, ACM
TC, ACM

Total effort (no call playback events)

No
Playback
events

2

3
2
7

Playback Duration

2 min call, 2 min listen
2 min call, 2 min listen
2 min call, 2 min listen

Survey undertaken at suitable habitat for the targeted species.
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Reptile Surveys

A total of seven reptile surveys were undertaken within rocky areas.
Reptile surveys were design to target the following:
m  General reptile habitats
m Targeting habitat for the Zigzag Velvet Gecko (Amalosia rhombifer) in gum trees (e.g. Eucalyptus blakelyi) and Whyte Cypress Pine (Callitris glaucophyla).
m Targeting habitat for the Border Thick-tailed Gecko (Uvidicolus sphyrurus) in rocky habitats, coarse woody debris and leaf litter.
m Targeting habitat for the Pale Headed Snake (Hoplocephalus bitorquatus) treed areas, riparian areas and coarse woody debris.
Survey Method: Two ecologist undertook nocturnal spotlight surveys. Searches included turning rocks, searching underneath leaf litter piles and under logs. Spotlighting
also targeted tree trunks. No recommended survey effort for the targeted species is readily available, therefore, survey effort was determined based on standard practice for

reptiles, habitat availability at the Development site, species profiles and advice for similar species (e.g. geckos) as per DEWHA (2011) Survey guidelines for Australia’s
threatened reptiles.

Date Survey ID | Start Time Finish Time | Ecologists Effort (Man Notes
hours)
10/12/2018 R1 20:21 20:41 TC, ACM 0.67 Rocky Area. Leaf litter, log, rock, granite. Eastern facing
10/12/2018 R2 19:57 10:17 TC, ACM 0.67 Rocky Area. Leaf litter (3cm depth), log and rock turn, granite, eastern
slope
11/12/2018 R3 20:50 21:10 TC, ACM 0.67 Rocky Area. Leaf litter (2cm depth), east facing
11/12/2018 R4 21:26 21:46 TC, ACM 0.67 Rocky Area. Leaf litter (2cm depth), west facing
11/12/2018 R5 21:58 22:09 TC, ACM 0.33 Rocky Area
11/12/2018 R6 21:00 21:34 TC, ACM 1.13 Rocky Area
12/12/2018 R7 20:34 20:54 TC, ACM 0.67 Rocky Area
12/12/2018 R8 20:02 20:22 TC, ACM 0.67 Rocky Area
Total Survey Effort 5.48 Survey effort for reptiles at the Development Site is considered sufficient
given the extent of suitable habitat .

Ecologists: ACM — Adriana Corona Mothe; TC — Thomas Cotter
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Camera Traps

A total of eight camera traps were installed across the Project Boundary. Camera traps used included:
m  Four pocket camera SG565F-8M.
m  Four UV565 cameras.

Survey method: Camera traps were set up targeting arboreal fauna, particularly that using tree hollows, such as Squirrel Glider (Petaurus norfolcensis). Camera traps were
set up to record fauna during three or four nights. The cameras were timed to record fauna activity one hour before dusk to hour after dawn. Analysis of photographic
records were undertaken by ERM'’s ecologists.

Unit ID Date Set Date Recording Recording Effort (Trap | Notes

up Removed Start Time Finish Time Nights)

C1 10/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 4 Camera set up on an ironbark. Directed at a hollow in adjacent Angophora
floribunda. Lure used: honey water spray

c2 10/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 4 Camera set up on a Eucalyptus albens at 2m height. Directed at an
adjacent E. albens.

Cc3 10/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 4 Camera set up on a Callitris glaucophylla and at 1,5m high. Directed
towards a Eucalyptus blakelyi which had some arboreal mammal scratch
marks.

C4 10/12/2018 @ 14/12/2018 18:00 hrs 6:00 hrs 4 Camera set up on a Hakea sp. at 1.5m high. Directed towards a

Eucalyptus melanophloia with hollow.

c5 11/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 3 Camera set up on a Eucalyptus melanophloia and at 2 m high. Directed
towards adjacent Eucalyptus melanophloia’s trunk located at the edge of a
drainage feature with water present.

C6 11/12/2018 = 14/12/2018 18:00 hrs 6:00 hrs 3 Camera set up on a Dododanea sp. and a 1.5 m high. Directed towards
Eucalyptus melanophloia with hollows. Lure used: honey water spray.

Cc7 11/12/2018 = 14/12/2018 18:00 hrs 6:00 hrs 3 Camera set up on a Callitris glaucophylla and at 1.75m high. Directed
towards adjacent a Corymbia dolichocarpa with hollow. Lure used: honey
water spray.

cs 11/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 3 Camera set up on a stag at 1.5m high. Directed towards Eucalyptus
dealbata trunk with hollows and scratch marks. Lure used: honey water
spray.
Total trap nights 28 Given that the Development Site has undergone intensive disturbance due

to its historical and current land use, an intense level of survey (e.g. 14
night traps and using approximately 10 cameras per hectare (DSEWPC
(2011) Survey guidelines for Australia’s threatened mammals)) was not
considered necessary. We targeted the most likely habitats were arboreal
species might occur.
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SongMeters

Eight SongMeter model SM2+ (Wildlife Acoustics Inc.) were used. A total of 28 trap nights were recorded using eight instruments during three to four nights.
The microchiropteran bat recordings were submitted for analyses by recognised bat call analysis expert, Mr Greg Ford (Balance! Environmental). The report is provided in

Appendix |.
Unit ID Date Set Date Recording Recording Effort (Trap | Notes
up Removed Start Time Finish Time Nights)
S1 10/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 4 Unit set up on an E. albens’ stag, adjacent dam with water.
S2 10/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 4 Unit set up on an E albens at 2 m high and directed to adjacent dam.
S3 10/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 4 Unit set up on an Angophora floribunda, at 1.5m high and along dry
drainage feature.
S4 10/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 4 Unit set up on an E. melanophloia, at 1.5 m high and along dry drainage
feature.
S5 11/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 3 Unit set up on an A. floribunda, at 2m high, facing drainage feature with
water immediately adjacent. Lure used: honey water spray.
S6 11/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 3 Unit set up on an E. melanophloia with hollows, at 1.75m high and
adjacent to a dry drainage feature.
S7 11/12/2018 = 14/12/2018 18:00 hrs 6:00 hrs 3 Unit set up on a C. glaucophylla, at 2m high, directed towards C.
glaucophylla regrowth
S8 11/12/2018 | 14/12/2018 18:00 hrs 6:00 hrs 3 Unit set up on a stag, at 1.75m high, directed towards cleared land
adjacent Eucalyptus dealbata with hollows.
Total 28

Ecologists: JW = Joanne Woodhouse; TC = Thomas Cotter; ACM = Adriana Corona Mothe.

A total of 28 trap nights were undertaken at the Assessment Area,
including the Development Site (approx. 149.24 ha). In accordance with
the OEH (2016) ‘Species credit’ threatened bats and their habitats. NSW
survey guide for the Biodiversity Assessment Method. A minimum of 16
bat nights are required for a default 50ha site. For Subject Lands larger
than 50 ha, survey effort is to be scaled up. Based on the highly disturbed
and heavily modified nature of the Subject Land and the identification of
29.17 ha of Woodland Vegetation and 11.80 ha Derived Native
Grasslands, this survey effort is considered appropriate. SongMeters
were installed along riparian areas and areas most likely used by
microchiropteran bats as potential flyways.
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Targeted flora survey method

Candidate flora species requiring survey were identified early on during Stage 1 of the project. Table F.3 shows the candidate species identified along with
their flowering periods and habitats. Survey method consisted of the following:

®m  Random meander transects (RMT) were undertaken across the Development Site to undertake vegetation ground-truthing. Along RMT, where suitable
habitat for a candidate flora species was identified, the corresponding species was searched for. This was undertaken during the spring and summer
survey field trips.

m  As part of vegetation mapping, habitat observations and vegetation community observation were undertaken at over 150 locations across the
Development Site. At each of these locations, candidate species were searched for if suitable habitat was present.

m At BAM plot locations, candidate flora species were looked for within the BAM plot area. A total of 44 BAM plots were undertaken.

Table F.3 Candidate flora species identified during survey design

Common Name (Scientific BC | EPBC Habitat Targeted Stratum Flowering Survey period
Name) Act Act Targeted Period Spring Summer Autumn

(September | (December | (March
2018) 2018) 2019)

Native Milkwort (Polygala linariifolia) Y - Grassland, Woodlands with Eucalyptus spp. and Groundcover | Spring - X X

Callitris spp. Summer

Scant Pomaderris (Pomaderris E - Vegetated areas, particularly where gum trees Shrub Spring - X X

queenslandica) (Eucalyptus) are present Summer

Silky Swainson-pea (Swainsona % - Grassland, Woodlands with Eucalyptus spp. and | Groundcover | Spring X

sericea) Callitris spp.

Austral Toadflax (Thesium australe) v % Grassland, Grassy Woodlands, areas with Groundcover | Spring X

Kangaroo Grass (Themeda australis)

Bluegrass (Dichanthium setosum) Y, v Grassland, Grassy Woodlands Groundcover | Summer X
Finger Panic Grass (Digitaria E - Grassland, Grassy Woodlands, areas with Groundcover | Summer X
porrecta) Eucalyptus albens
Rodd's Star Hair (Astrotricha roddii) E E Woodlands Shrub October to X X
February
Heath Wrinklewort (Rutidosis v v Open Forests, disturbed areas Groundcover | Mainly X
heterogama) Autumn
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Common Name (Scientific BC | EPBC Habitat Targeted Stratum Flowering Survey period
Name) Act Act Targeted Period Spring Summer Autumn

(September | (December | (March
2018) 2018) 2019)

Ovenden's Ironbark (Eucalyptus v Y% Grassy Woodlands, paddock trees Canopy July to X

caleyi subsp. ovendenii) September

Narrow-leaved Black Peppermint v v Grassy Woodlands, paddock trees Canopy Autumn X X X

(Eucalyptus nicholii)

Notes: * Tree identification based on trunk and leave characteristics
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APPENDIX G BAM PLOTS DATA AND PHOTOGRAPHS
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BAM Plot field data sheets
A total of 44 BAM Plots were undertaken as part of this study. Field data sheets used included:

m  Hard Copy: Field data sheet printed in paper were used to collect data in a total of 35 BAM plots
(i.e. plot P1 to P5 and P15 to P44). This section presents scanned field data sheets of those BAM
plots.

m  Electronic: Electronic field data sheets was created in Survey 123 (ArcGIS). A tablet was u