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Certification under Section 6.15 of the Biodiversity Conservation Act 2016
I, Melissa Cotterill (BAAS18127) certify that this Biodiversity Development Assessment Report and the

accompanying finalised credit report dated 17/11/2021 has been prepared in accordance with the requirements of
(and information provided under) the Biodiversity Assessment Method.

Py creteegtl—

Melissa Cotterill - BAAS18127
17/11/2021
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1.

Introduction

1.1 Overview

Northparkes Mines (Northparkes) proposes to modify PA 11_0060 for underground and open cut mining at
Northparkes Mines, located about 27 kilometres north-west of Parkes. Northparkes proposes to construct a new
portal for the existing E22 underground mining area and undertake embankment buttressing to reinforce Tailings
Storage Facility 2 (TSF2). Additionally, Northparkes proposes to make changes to the approved E31 Precinct,
including minor adjustments to the E31 and E31N open cut pits, relocation of stockpiling areas and ancillary
infrastructure and the establishment of borrow pits. These modifications are collectively known as ‘the proposal’.

Northparkes proposes to modify PA 11_0060 under section 4.55(2) of the NSW Environmental Planning and
Assessment Act 1979 (EP&A Act). The proposal represents Modification 6 of the existing approval.

This Biodiversity Development Assessment Report (BDAR) considers the assessment requirements of the NSW
Biodiversity Conservation Act 2016 (BC Act), Fisheries Management Act 1994 (FM Act) and the Commonwealth
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). This BDAR has been prepared by an
accredited assessor in accordance with the Biodiversity Assessment Method (BAM).

The Northparkes E44 Rocklands Project encompasses part of the area of the proposal and includes construction
of the new Rocklands TSF. The E44 Rocklands Project is the subject of a separate BDAR (GHD in preparation).
Where relevant and appropriate, survey results and biodiversity assessment data from the E44 Rocklands Project
has contributed to this BDAR.

1.2 Key features of the proposal

Northparkes Mines is located about 27 kilometres north-west of Parkes in the NSW South Western Slopes.

The key features of the proposal include:

—  construction and use of a new underground portal access (including associated drive, conveyor and other
ancillary infrastructure) for E22 underground mining operations

—  TSF2 embankment buttressing (including associated amendments to the approved disturbance area)

— changes to TSF construction within the approved disturbance footprint associated with increased safety
requirements for TSFs since first approved

— minor changes to the E31 and E31N open cut pits to reflect updated geological data and improved resource
recovery, including:

e minor adjustments to disturbance areas for the approved pits and associated infrastructure (roads, safety
bunds, water management etc)

e minor increases to maximum approved mining depths

— establishment of temporary waste rock stockpile areas for the E31 and E31N pits to avoid
unnecessary material re-handling in the future due to the proposed Rocklands TSF

— additional detail regarding the approved methods and locations of rehabilitation material (soils and vegetation)

— establishment of additional clay and filter material borrow pits for TSF construction and lifts

— relocation of the Contractor area facilities (eg site offices, crib huts and a workshop) which would also service
the E31 and E31 mining operations

—  relocation of the main water supply pipeline and Rosedale (TSF3) tailings pipeline

— clarification regarding approved disturbance boundaries and the location of ancillary infrastructure within the
E31 Precinct.

E31 precinct

A review of the mine design for E31 and E31N has identified that minor adjustments to the approved disturbance
boundaries of the two pits are required. The revised open cut footprints outside of currently approved operational
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areas includes land that is assessed as being Category 1 — Exempt Land under the Local Land Services Act 2012
as well as areas of native vegetation.

In addition, Northparkes has identified the potential to utilise waste rock from the E31 and E31N pits in the
construction of the future Rocklands TSF. This will form part of the upcoming Northparkes E44 Rocklands Project.
To avoid rehandling of this waste rock in the future (and associated noise and air quality impacts), alternative
stockpiling locations have been identified within the E31 Precinct which would improve integration of these
approved mining operations with the proposed Rocklands TSF construction. The proposed stockpiles are located
on land assessed as being Category 1 — Exempt Land.

The proposed construction of the Infill TSF extension will require the realignment of the haul road servicing the
E31 pits. This realignment necessitates the removal of a small area of vegetation in the north of the E31 precinct
area.

Northparkes also proposes to establish a new rehabilitation material stockpiling area for topsoil, subsoil and
vegetative material to the west of the access road. The establishment of this area would facilitate the future
construction of the proposed Rocklands TSF and avoid rehandling of rehabilitation materials within the E31
Precinct. The use of this area for stockpiling soil and vegetation material also avoids further impacts on actively
managed farming land as this area is not presently farmed due to its proximity to the mining operation. The
disturbance footprint identified for these activities to the west of the access road has minimised biodiversity
impacts by avoiding remnant paddock trees (pre-1990) and an area of regrowth around some of these trees. This
area is located in either currently approved operational areas or land assessed as being Category 1 — Exempt
Land.

E22 Portal

The new portal and associated decline to the existing approved E22 access heading is proposed to improve
operational efficiencies and reduce overland ore transport. The new portal would be located in the north-eastern
corner of Limestone National Forest (a State Forest). This area is not currently approved for disturbance. The
portal would primarily be used for ore transport to the surface, however it may also be used for
personnel/vehicle/equipment access. The new portal would also incorporate an associated conveyor (connecting
into the mine’s existing conveyer system) and water management infrastructure (e.g. surge dams, dewatering
sumps etc.).

TSF2 embankment buttressing

Northparkes has identified that the walls of the TSF2 require additional buttressing if constructed to their approved
height to meet relevant safety standards and to enable the approved future lifts of the TSF wall to occur. This
buttressing will require an adjustment to the approved disturbance boundary to the east of TSF2. An extension is
also required to the approved Infill TSF area, which is located wholly within existing approved disturbance areas.

Other changes

The relocation of contractor facilities currently located to the west of the TSF2 is required as a consequence of the
works required for buttressing the western side of TSF2 and construction of the Infill TSF (covered by existing
approvals). These contractor facilities will be relocated within the existing approved operational area, in the
general vicinity of the existing administration building. The relocated contractor facilities will also service the E31
mining operations, and would be used for the construction of the Rocklands TSF when approved.

The proposed modification will also include a minor adjustment to the PA 11_0060 disturbance area to align this
boundary with the existing lease boundary and provide additional space for soil stockpiling in areas. This change
does not involve any additional impacts on native vegetation.

Northparkes Mines, including the proposal, is approved to operate until 31 December 2032. At the end of its
operational life, the mine would be decommissioned and rehabilitated.

The proposal site and key features are mapped on Figure 1.
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1.3 Requirement for BDAR

A BDAR is required for this proposal as a modification to the Northparkes Mines State significant development
consent PA 11_0060, which covers the approved operations at Northparkes Mines. The approved operational area
under PA 11_0060 excludes some areas required for the Modification 6 activities and therefore a modification of
PA 11_0060 under section 4.55 of the EP&A Act is required. As a State significant development, a BDAR is
required to accompany a modification application where there is an impact to additional land.

1.4 Purpose of this report

The purpose of this report is to assess the potential biodiversity impacts from the construction and operation of the
proposal. The report:
—  Outlines the methods used in the biodiversity assessment

—  Describes the existing environment of the study area, including the results of the desktop assessment and
site surveys

— Assesses the value and conservation significance of native vegetation and habitats at the proposal site and
the potential for threatened biota and matters of national environmental significance (MNES) listed under the
EPBC Act to occur at the proposal site or be affected by the proposal

— Provides a description of the proposal, including potential impacts on biodiversity values and measures to
avoid or mitigate impacts

— Assesses the significance of impacts on threatened biota and MNES
—  Presents the data used to perform the BAM credit calculations for the proposal

—  Calculates the number and type of biodiversity credits that would be required to offset residual impacts of the
proposal in accordance with the BAM.

1.5 Glossary of terms and acronyms

AOBV Areas of Outstanding Biodiversity Value

BAM Biodiversity Assessment Method

The rules for biodiversity assessment established under the
BC Act that determine credits created, credits required and
the circumstances that improve or maintain biodiversity

values.

BAM-C Biodiversity Assessment Method Calculator

BAR Biodiversity Assessment Report

BC Act Biodiversity Conservation Act 2016

BC Regulation Biodiversity Conservation Regulation 2017

BCD Biodiversity Conservation Division (of the Department of
Planning, Industry and Environment)

BCF Biodiversity Conservation Fund. Under the NSW Biodiversity

Offsets Scheme (BOS), development proponents may
choose to pay into the BCF as an alternative to retiring
biodiversity credits to meet their project offset obligation.

BCT Biodiversity Conservation Trust
BDAR Biodiversity Development Assessment Report
Biodiversity credit A unit of biodiversity value to measure specific development

impacts or conservation gains in accordance with the BAM.
Includes ecosystem credits and species credits.
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Biodiversity credit report

Biodiversity offsets

Biodiversity values

Specifies the number and type of biodiversity credits:
required to offset the impacts of a development to obtain a
Biodiversity Certification Agreement; or that would be
generated through conservation and management of a
Stewardship site under a Biodiversity Stewardship site
agreement.

Specific measures that are put in place to compensate for
impacts on biodiversity values.

The composition, structure and function of ecosystems,
including threatened species, populations and ecological
communities, and their habitats.

BOS Biodiversity Offset Scheme

CEEC Critically endangered ecological community
CEMP Construction Environmental Management Plan
DBH Diameter at breast height

DEE Department of the Environment and Energy
DPI Department of Primary Industries

Ecosystem credit

A credit that relates to a vegetation type and the threatened
species that are reliably predicted by that vegetation type
(as a habitat surrogate).

EEC Endangered ecological community

EPBC Act Environment Protection and Biodiversity Conservation Act
1999

FFMP Flora and Fauna Management Plan

HTW High threat weed

IBRA Interim Biogeographic Regionalisation for Australia

LEP Local Environment Plan

LGA Local Government Area

Locality The area within a 10 km radius of the proposal site.

Migratory species

Species listed under listed under international agreements
(i.e Ramsar, JAMBA, CAMBA and ROKAMBA conventions)
to which Australia is a party

MNES Matters of National Environmental Significance
NSW New South Wales

NPW Act National Parks and Wildlife Act 1974

OEH Office of Environment and Heritage

PCT Plant community type

Proposal site

The area that would be directly impacted by construction
and operation of the proposal. Encompasses the
modification 6 E31’s, TSF2 and E22 Portal area site
including all ancillary features. Comprises the ‘development
site’ as referenced in the BAM

SAll Serious and irreversible impact

SAll entity Species and ecological communities that are likely to be the
subject of serious and irreversible impacts (SAlls)

SEPP State Environment Planning Policy

Species credit

A credit that relates to an individual threatened species that
cannot be reliably predicted based on habitat surrogates.
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Threatened species that require species credits are
identified in the Threatened Biodiversity Data Collection

Study area The area that was assessed for direct or indirect impacts
arising from construction and operation of the proposal. This
includes the area on which the modification will be
constructed, as well as adjacent land currently used for
agriculture. Comprises the ‘subject land’ as referenced in the
BAM. A buffer of 1,500 metres has been used in desktop
assessments in accordance with the BAM.

TBDC Threatened Biodiversity Data Collection
TEC Threatened ecological community
Threatened biota Threatened species, populations or ecological communities

listed under the BC Act, FM Act and/or the EPBC Act.

1.6 Scope and limitations

This BDAR has been prepared by GHD for Northparkes Mines and may only be used and relied on by
Northparkes Mines for the purpose agreed between GHD and Northparkes Mines as set out in section 1.4 of this
report.

GHD otherwise disclaims responsibility to any person other than Northparkes Mines arising in connection with this
report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed
in the report and are subject to the scope limitations set out in the report.

The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

GHD has prepared this BDAR on the basis of information provided by Northparkes Mines and others who provided
information to GHD (including Government authorities), which GHD has not independently verified or checked
beyond the agreed scope of work. GHD does not accept liability in connection with such unverified information,
including errors and omissions in the report.
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2.

Legislative context

2.1 Biodiversity Conservation Act 2016

The Biodiversity Conservation Act 2016 (BC Act) provides legal protection for biota of conservation significance in
NSW. The BC Act aims to, amongst other things, ‘maintain a healthy, productive and resilient environment for the
greatest well-being of the community, now and into the future, consistent with the principles of ecologically
sustainable development’. It provides for the listing of threatened species and communities, establishes a
framework to avoid, minimise and offset the impacts of proposed development (the Biodiversity Offsets Scheme),
and establishes a scientific method for assessing the likely impacts on biodiversity values and calculating
measures to offset those impacts (the Biodiversity Assessment Method, BAM). These are discussed further below.

2.1.1 Biodiversity Offset Scheme and Biodiversity Assessment
Methodology

The BC Act, together with the Biodiversity Conservation Regulations 2017, provides a mechanism to address
impacts on biodiversity from land clearing associated with development. Under this legislation, there are provisions
for a Biodiversity Offsets Scheme (BOS), which includes a framework to avoid, minimise and offset impacts of
development on biodiversity.

The aim of the BOS is to provide a transparent, consistent and scientifically based approach to biodiversity
assessment and offsetting. It also allows for the establishment of biodiversity stewardship agreements, which are
in-perpetuity agreements entered into by landholders, to secure offset sites and generate biodiversity credits,
which can be used to offset impacts of development. The aim of the BOS is to ensure that the impacts of
development, clearing or biodiversity certification will result in no net loss of biodiversity.

The Biodiversity Assessment Method (BAM) was established by OEH as a standard method to implement the
aims of the BOS and to address the loss of biodiversity and threatened species. The scheme creates a market
framework for the conservation of biodiversity values and the offsetting of development impacts. It also provides
the mechanisms to offset impacts of development, clearing or biodiversity certification such that there is no loss of
biodiversity values.

The BAM sets out how biodiversity values will be assessed, prescribes requirements to avoid and minimise
impacts, establishes rules for calculating the number and class of credits required for unavoidable impacts, and
determines the trading rules that will apply. The methodology includes a software package known as the
Biodiversity Assessment Method Calculator (the BAM calculator) which processes site survey and assessment
data. The BAM calculator specifies the type and extent of surveys required for a biodiversity assessment and then
processes survey data to calculate the number and type of biodiversity credits that are either required at a
development site or will be generated at a stewardship site. The BAM must be applied by a person accredited
under the BC Act.

The Biodiversity Conservation Fund (BCF) ensures that landowners have the funds needed to carry out the
management actions required each year and provides a financial incentive to landowners to carry out those
actions. The scheme is administered by DPIE and ensures accountability and compliance through legislation,
regular reporting requirements and financial measures. Under certain circumstances a developer may make a
payment directly into the BCF to offset the impacts of a proposed development in lieu of purchasing and retiring
biodiversity credits. The BCT must then use funds in the BCF to purchase and retire appropriate biodiversity
credits.

2.2 Fisheries Management Act 1994

The objects of the Fisheries Management Act 1994 (FM Act) are to conserve, develop and share the fishery
resources of the State for the benefit of present and future generations. It provides for the listing of threatened
species, populations and ecological communities, listing of 'Key Threatening Processes', and the requirements or
otherwise for the preparation of a Species Impact Statement (SIS). There are no farm dams, permanent or
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ephemeral aquatic habitat in the proposal site to provide potential habitat to aquatic biota or other biota dependant
on aquatic habitats. No further assessment under the FM Act is therefore required.

2.3 Biosecurity Act 2015

The Biosecurity Act 2015 provides for risk-based management of biosecurity in NSW. It provides a statutory
framework to protect the NSW economy, environment and community from the negative impact of pests, diseases
and weeds.

The primary object of the Act is to provide a framework for the prevention, elimination and minimisation of
biosecurity risks posed by biosecurity matter, dealing with biosecurity matter, carriers and potential carriers, and
other activities that involve biosecurity matter, carriers or potential carriers.

In NSW, all plants are regulated with a general biosecurity duty to prevent, eliminate or minimise any biosecurity
risk they may pose. Any person who deals with any plant, who knows (or ought to know) of any biosecurity risk,
has a duty to ensure the risk is prevented, eliminated or minimised, so far as is reasonably practicable.

There was one priority weed listed in the Central West region (which includes the Parkes local council area)
Lycium ferocissimum (African Boxthorn) recorded within the study area during field surveys. Legal requirements to
minimise the potential for the introduction and/or spread of weeds as a result of the proposal are discussed in
Section 5.1.2.

2.4 Environmental Protection and Biodiversity
Conservation Act 1999

The purpose of the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) is
to ensure that actions likely to cause a significant impact on ‘matters of national environmental significance’
undergo an assessment and approval process. Under the EPBC Act, an action includes a project, a development,
an undertaking, an activity or a series of activities, or an alteration of any of these things. An action that ‘has, will
have or is likely to have a significant impact on a matter of national environmental significance (MNES)’ is deemed
to be a ‘controlled action’ and may not be undertaken without prior approval from the Australian Minister for the
Environment. MNES relevant to this report include threatened species and ecological communities and migratory
species.

The NSW Government and Australian Government finalised amendments to the Assessment Bilateral Agreement
after changes to NSW legislation, and the Amending Agreement no. 1 was signed on 24 March 2020. The
Australian Government formally endorsed the NSW BOS through the EPBC Act Condition-setting Policy (DAWE
2020).

Under the bilateral agreement, only one decision including conditions on approval is made by NSW, accounting for
impacts to MNES occurring in NSW. Specific consideration of the assessment, approval and offsetting
requirements for MNES under the bilateral agreement is only required for controlled actions. The EPBC Act
condition setting policy (DAWE 2020) notes that where a project demonstrates compliance with an endorsed state
or territory policy, the proponent will not be required to simultaneously comply with the corresponding Australian
Government policy. As such, a proponent is not required to calculate offsets separately using the EPBC Act offsets
policy (DSEWPAc 2012) and associated calculator, unless offsets are required for a matter that cannot be
assessed using the BAM.

The EPBC Act has been considered in this assessment through:

—  Desktop review to determine the listed biodiversity matters that are predicted to occur within the locality of the
proposal and hence could occur, subject to the habitats present

—  Targeted field surveys for listed threatened biota and migratory species (conducted during the E44 Rocklands
Project investigations in the study area (GHD in preparation))

— Assessment of potential impacts on threatened and migratory biota, including assessments of significance in
accordance with the EPBC Act Significant Impact Guidelines 3.1 (DotE 2013)

— Identification of suitable impact mitigation and environmental management measures for threatened and
migratory biota, where required.
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Based on the assessments of significance of impacts on MNES presented in this BDAR the proposal would not
result in a significant impact on any MNES. Therefore, no further assessment or consideration of biodiversity offset
requirements under the EPBC Act or bilateral agreement is required.

2.5 Assessment guidelines and information

This report has been prepared in accordance with the Biodiversity Assessment Method (DPIE 2020a) and with
reference to the following guidelines:

—  Surveying threatened plants and their habitats — NSW survey guide for the Biodiversity Assessment Method
(DPIE 2020b)

—  Survey guidelines for Australia’s threatened birds — Guidelines for detecting birds listed as threatened under
the Environmental Protection and Biodiversity Conservation Act 1999 (DEWHA 2010)

—  Survey guidelines for Australia’s threatened mammals — Guidelines for detecting mammals listed as
threatened under the Environmental Protection and Biodiversity Conservation Act 1999 (DEWHA 2011)
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3. Methods

3.1 Desktop assessment

3.1.1 Data review

A desktop database review was undertaken to identify threatened flora and fauna species, populations and
ecological communities (threatened biota) listed under the BC Act and EPBC Act, that could be expected to occur
in the locality, based on previous records, known distribution ranges, and habitats present. These were also used
to obtain the necessary site data to perform BAM calculations.

A 20 kilometre search radius from the proposal site was used to identify threatened species that were previously
recorded in the locality. A larger search radius than the standard 10 kilometres was used to overcome the risk of
potentially low survey effort in the region suggesting lower occurrence of threatened species.

The threatened biota and migratory species identified in the desktop assessment are presented in Appendix A.
Following collation of database records and threatened species and community profiles, a ‘likelihood of
occurrence’ assessment was prepared for threatened biota and migratory species with reference to the broad
vegetation types and habitats contained within the study area. This was further refined following field surveys and
verification of vegetation types and identification and assessment of habitat present within the proposal site. A
likelihood of occurrence ranking was attributed to these biota based on this information.

Information sources used in the preparation of this report include:

—  NSW Department of Planning, Industry and Environment (DPIE) BioNet Atlas for records of threatened biota
previously recorded in the locality and Threatened Biodiversity Data Collection (TBDC) profiles of threatened
species listed under the BC Act (DPIE 2021a)

— DPIE Threatened biodiversity profile search online database for threatened ecological communities and
species listed under the BC Act (DPIE 2021b)

— NSW BioNet Vegetation Classification Databse (DPIE 2021c) to identify candidate plant community types
(PCTs) in the study area

— DAWE (2021a) EPBC Act Protected Matters Search Tool — for a 10 kilometre radius around the proposal site
(searched September 2021)

— DAWE (2021b) Species profile and threats database, online profiles
— The list of species credit-type species and predicted species identified by the BAM calculator (DPIE 2021b)

— Information from field surveys and studies conducted for the E44 Rocklands BDAR, (GHD in preparation)
including targeted flora and fauna surveys in the study area.

3.1.2 Background research
Background research was conducted to identify:

— Landscape-scale features of the study area in accordance with Subsection 3.1.3 of the BAM (DPIE 2020a)

—  Site context of the study area including assessing vegetation cover and patch size as required under Section
3.2 and Subsections 4.3.2 of the BAM (DPIE 2020a)

—  The likely distribution of native vegetation and threatened ecological communities, based on previous
mapping and aerial photograph interpretation, for targeted field verification as required under Section 4 of the
BAM (DPIE 2020a)

— Alist of predicted and candidate threatened species and populations of flora and fauna to assess the habitat
suitability and threatened biodiversity data collection as required under Section 5 of the BAM (DPIE 2020a)

— Availability of baseline information to determine whether additional surveys, mapping and reporting is required
to support project approval.

The background research included analysis of the following information sources:
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— Previous biodiversity reports relating to the study area including the Northparkes Mines Step change Project
(Umwelt 2013) and the E44 Rocklands Project information (GHD in preparation)

— NSW (Mitchell) Landscapes mapping and landscape descriptions (DECC 2008a,b)

— Interim Biogeographic Regionalisation of Australia (IBRA version 7.0) mapping

— Initial BAM calculations

—  State Vegetation Type Map: Central West / Lachlan Region v1.4, 2016 VIS-ID 4468, State Government of
NSW and Department of Planning, Industry and Environment 2016 (DPIE 2016)

—  Atlas of Groundwater Dependent Ecosystems (GDE) (BOM 2021a)

—  Directory of Important Wetlands of Australia (DIWA) (DEWHA 2008)

— Aerial photographs and satellite imagery of the proposal site and buffer area.

3.1.3 Category 1 — Exempt Land mapping

Section 6.12 of the BC Act requires a BDAR to be prepared in accordance with the BAM which is established
under Section 6.8 of the BC Act. Section 6.8(3) of the BC Act excludes certain areas from the assessment of
impacts of clearing of native vegetation and loss of habitat, which includes Category 1 — Exempt Land (within the
meaning of Part 5A of the Local Land Services Act 2013 (LLS Act). Category 1 — Exempt Land is defined in Part
5A, Division 2 of the LLS Act is broadly defined a being:

— Land cleared of native vegetation as at 1 January 1990 or lawfully cleared after 1 January (but before 25
August 2017)

—  Low conservation value grasslands

— Land containing only low conservation groundcover (not being grasslands)

— Native vegetation identified as regrowth in a Property Vegetation Plan under the repealed Native Vegetation
Act 2003

— Land bio-certified under the BC Act.

Grassland areas within the proposal site have been classified as Category 1 — Exempt Land due to past and
ongoing cropping activities, or due to being low conservation grasslands dominated by exotic groundcover species
according to the Interim Grasslands and other Groundcover Assessment Method published by the Minister for the
Environment in the Gazette on 25 August 2017. Areas of vegetation planted by Northparkes since 1990 and
rehabilitation of areas disturbed by approved mining activities since 1990 have also been classified as Category 1
— Exempt Land.

Land category mapping and the methodology used to categorise areas is defined in the Northparkes Mine — Local
Land Service Act 2013 — Land Category Mapping report by Umwelt (2021) and included in Appendix G. Land
category mapping relative to the proposal site is also shown on Figure 4.

3.2 Site survey

3.2.1 Survey overview

Surveys for the proposal were conducted in accordance with the BAM and with reference to appropriate
threatened species survey guidelines for targeted species. The entire area of native vegetation and adjacent areas
for the E31 Precinct, E22 Portal and TSF2 buttress sites were accessible during the survey period and assessed
via walking transects. Where relevant and appropriate, survey data from the E44 Rocklands Project has been
used (GHD in preparation). Current site surveys and survey data from the E44 Rocklands Project that has been
used to inform this assessment includes:

—  Site stratification and vegetation mapping

—  Sampling of vegetation integrity plots

— Habitat assessments, including hollow-bearing tree assessments
—  Targeted surveys for threatened flora

—  Targeted surveys for threatened fauna.
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In addition, the Flora and Fauna Assessment prepared for the Northparkes Mines Step Change Project (Umwelt
2013) was used as a reference to review previous vegetation mapping and survey results including targeted
survey for threatened flora species.

Survey effort was formally stratified across the proposal site in accordance with the BAM. Survey effort that has
directly contributed to this BDAR is summarised in Table 1, mapped on Figure 2 and is described in detail below.

Table 1 Survey techniques and timing

Preliminary site inspection and 9-10 August 2020 Initial site overview

vegetation mapping Vegetation mapping

BAM assessment survey and 28 Sept — 2 Oct 2020 Vegetation mapping

candidate species credit flora surveys Targeted flora searches
Opportunistic fauna survey
Habitat assessment

BAM assessment survey and 9-12 November 2020 Vegetation mapping

candidate species credit flora surveys Targeted flora searches
Opportunistic fauna survey
Habitat assessment

BAM assessment survey and 24-28 May 2021 Targeted fauna survey

candidate species credit fauna surveys Opportunistic fauna survey
Habitat assessment

BAM assessment survey and 2-5 August 2021 Targeted fauna survey

candidate species credit fauna surveys Opportunistic fauna survey
Habitat assessment

BAM assessment survey and 11-16 October 2021 Vegetation mapping

candidate species credit fauna and Targeted flora searches

flora surveys Targeted fauna survey

3.2.2 Vegetation and flora surveys

Vegetation mapping

Vegetation was assessed with reference to the BAM (DPIE 2020a). Regional vegetation mapping and vegetation
mapping from the Step Change Project (Umwelt 2013) was ground-truthed in the field via driven and walked
transects across the study area to verify community type and boundaries, floristic and structural homogeneity
within patches and to update mapping as required. The entire proposal site was accessible.

Native vegetation communities in the study area were assigned to the closest equivalent Plant Community Type
(PCT) held in the BioNet Vegetation Classification database (DPIE 2021c). The closest equivalent PCT for each
vegetation community was determined through a comparison of the floristic descriptions of PCTs in the database
with the vegetation integrity plot data collected from the site. In addition to floristic and structural similarity, the
landscape position, soil type and other diagnostic features of the vegetation communities on the sites were also
compared to the descriptions in the database. Threatened ecological communities (TECs) as defined in NSW and
Commonwealth legislation were also identified based on descriptions in TEC profiles and scientific committee
determinations.

The native vegetation in the proposal site was stratified into vegetation zones in accordance with Section 4.3 of the
BAM (DPIE 2020a). A vegetation zone is defined in the BAM as a relatively homogenous area that is the same
PCT and has the same broad condition state. Six vegetation zones were identified in the proposal site and
assigned a patch size in accordance with Subsection 4.3.2 of the BAM (DPIE 2020).
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Vegetation integrity survey plots (assessing site condition)

Following the stratification of the proposal site into vegetation zones, plot surveys were conducted in accordance
with Section 4.3.3 and Section 4.3.4 the BAM (DPIE 2020a) to obtain vegetation integrity data for the calculation of
biodiversity credits. The field data sheets are provided in Appendix C.

Plots were located to comply with the minimum number of plots required by Table 3 of the BAM (DPIE 2020a). In
total, eight plots were sampled within the proposal site, six within vegetation zones and two within low
conservation value grassland to confirm its Category 1 - Exempt Land status and exclusion from assessment
under the BAM. Vegetation to be removed is from six vegetation zones that have been identified in the proposal
site (see Figure 4). Only one plot is required to meet the minimum number of plots for vegetation zones of less
than two hectares in size. One plot was completed in zone 3 as the proposed impact area at the time of survey
was less than two hectares. However, post surveys, the impact area for zone three was increased and therefore
the minimum number of plots required increased from 1 to 3. In the absence of additional plots, structure, function
and composition data from the existing zone 3 plot was replicated to meet minimum plot requirements.

The location of the survey plots used for all zones is shown on Figure 2 and the minimum plot survey requirements
are provided in Table 2. In addition to the plots included in Table 2 below, plots BO15 and BO16 were sampled in
low conservation value grassland.

Table 2: Minimum plot survey requirements

Vegetation zone Areain Minimum Number of Plot ID, comments
proposal number of plots

site (ha) plots sampled
required

Zone 1 0.73 1 1 BO14

PCT 56 — Poplar Box - Belah woodland
on clay-loam soils on alluvial plains of
north-central NSW — degraded
understorey

Zone 2 0.19 1 1 BO25
PCT 80 — Western Grey Box - White

Cypress Pine tall woodland on loam soil

on alluvial plains of NSW South Western

Slopes Bioregion and Riverina Bioregion

—good

Zone 3 9.58 3 1 AO17 (AO17b, AO17c —
PCT 248 — Mixed box eucalypt woodland duplicated plots due to

on low sandy-loam rises on alluvial plains proposal boundary change
in central western NSW — degraded increasing the area of the
understorey zone following surveys)
Zone 4 1.43 1 1 BO20

PCT 76 — Western Grey Box tall grassy
woodland on alluvial loam and clay soils
in the NSW South Western Slopes and
Riverina Bioregions — good

Zone 5 1.11 1 1 BO22

PCT 82 — Western Grey Box - Poplar
Box - White Cypress Pine tall woodland
on red loams mainly of the eastern Cobar
Peneplain Bioregion — good

Zone 6 0.55 1 1 BO21

PCT 277 — Blakely’s Red Gum — Yellow
Box grassy tall woodland of the NSW
South Western Slopes Bioregion —
planting
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Plots were sampled at random locations within each of the vegetation zones by walking a random distance into the
vegetation zone and then locating the plot on a randomly generated compass bearing. The plots were purposely
not located near ecotones, tracks and their edges or other locally disturbed areas.

The site value was determined by assessing ten attributes used to assess function, composition and structure of
vegetation within a 50 metre by 20 metre plot. These attributes were then assessed against benchmark values.
Benchmarks are quantitative measures of the range of variability in condition in vegetation with relatively little
evidence of alteration, disturbance or modification by humans since European settlement (DECC 2009).

Attributes assessed within each plot are listed in Table 3. All flora species within a 20 metre by 20 metre quadrat
nestled within the 50 metre by 20 metre plot were identified according to the nomenclature of the Royal Botanic
Gardens and Domain Trust (RBGT 2021). Each species identified was allocated a growth form group and
designated as either native, exotic or high threat exotic in accordance with the lists accessed by assessors via the
BAM calculator.

The overall condition of vegetation was assessed through general observation and comparison against the PCT
condition benchmark data as well as using parameters such as species diversity, history of disturbance, weed
invasion and canopy health.

Table 3 Site data collected within each plot
I Y
Native plant species richness 20 X 20 metre plot
Percentage foliage cover for each species 20 X 20 metre plot
Estimated number of individuals for each 20 X 20 metre plot
species
Number of large trees 50 X 20 metre plot
Tree regeneration (presence/absence) 50 X 20 metre plot
Tree stem size class 50 X 20 metre plot
Total length of fallen logs 50 X 20 metre plot
Litter cover 5 times 1 X 1 metre plot
High threat exotic vegetation cover 50 X 20 metre plot
Hollow bearing trees 50 X 20 metre plot

Threatened plant surveys

Potential candidate species credit entities for the proposal site were identified and assessed in accordance with
Section 5.2 and Section 5.3 of the BAM (DPIE 2020). All threatened plants are classified under the BAM as
species credit entities as their occurrence cannot be reliably predicted based on vegetation type.

The suite of threatened plants with potential to occur in the proposal site was identified based on the desktop
assessment results and the species credit entities identified by preliminary BAM calculations (see Appendix A).
Habitat for these species was identified and assessed based on threatened species profiles and the experience
and judgement of GHD ecologists. A large area of the proposal site is highly modified and dominated by
introduced groundcover species due to previous agricultural use, and can be readily discounted as supporting
populations of threatened plant species. In addition, the majority of these areas have been mapped as Category 1
— Exempt Land under the LLS Act, which means they are exempt from being assessed for native vegetation under
the BAM. Areas of native woodland in both good and degraded condition were considered potential habitat for
select threatened flora species to occur and surveyed during the current survey period, with some areas of the
E31’s site also surveyed during previous surveys for the E44 Rocklands Project.

In addition to the Category 1 mapped land, there are areas of grassland adjacent to the woodland patch in the
proposal site that could not be immediately mapped as Category 1 land due to the absence of obvious cropping
activity. For these areas, the Interim Grassland and other Groundcover Assessment Method Calculator (Interim
GGAM Calculator) was used to determine if the grassland would classify as low conservation value and therefore
be incorporated into the Category 1 land mapping. These grassland areas were surveyed for threatened flora
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species during Spring 2020 surveys for the E44 Rocklands Project and Spring 2021 surveys during the current
survey period. Two plots were completed in these areas to confirm the condition state of the grassland with data
entered into the Interim GGAM Calculator and determined to be low conservation value grassland. These areas of
grassland were therefore incorporated into the Category 1 land mapping and approved as Category 1 land by BCS
on 21 October 2021.

Eight threatened flora species associated with vegetation types present on site were considered to have potential
habitat within eucalypt woodland in the proposal site (see Table 4 ). The Pine Donkey Orchid (Diuris tricolor) is
known to occur within Northparkes Mines in similar vegetation.

Searches were undertaken with due consideration of threatened species survey guidelines (DPIE 2020b), by
utilising five metre grid transects within all areas of associated PCTs for each species within the proposal site. This
survey effort was largely limited to the areas of woodland within the study area due to the degraded grassland
areas and cropped paddocks not providing suitable potential habitat or associated PCTs. Threatened flora
transects (Figure 2) are a representation of the broader areas of habitat searched during surveys. These areas
were all searched via walked transect lines spaced five metres apart throughout the entire area of associated
PCTs for each threatened plant species.

Table 4 Candidate flora species credit entities targeted during surveys
Ausfeld’s Wattle Acacia ausfeldii August to October Five metre-spaced parallel transects
A spear-grass Austrostipa metatoris October to November ir{l]oavsesrgﬁieartzc(’); 00;: Jnoifopgz:n;g;
Oaklands Diuris Diuris sp. November
Pine Donkey Orchid Diuris tricolor September and October
Slender Darling Pea Swainsona murrayana September
Silky Swainson-pea Swainsona sericea September and October
Spiny Peppercress Lepidium aschersonii November to April
Winged Peppercress | Lepidium monoplocoides November to February

3.2.3 Terrestrial fauna surveys

Fauna habitat assessment

Fauna habitat assessments were undertaken based on previous and ongoing survey effort for the E44 Rocklands
Project which included ground-truthing of parts of the proposal site, and our understanding of the potential habitats
available throughout the proposal site. Additional surveys were conducted for the proposal. This included
observation of potential shelter, basking, roosting, nesting and/or foraging sites. Specific habitat features and
resources such as water bodies food trees, the density of understorey vegetation, the composition of ground
cover, the soil type, presence of hollow-bearing trees, leaf litter and ground debris were noted.

Indicative habitat criteria for targeted threatened species (i.e. those determined as having the potential to occur
within the proposal site following the desktop review) were identified based on previous surveys in the study area.
Habitat criteria were based on information provided in OEH and DPIE threatened species profiles, field guides,
and the knowledge and experience of GHD field ecologists.

Habitat assessments undertaken in the study area in adjacent habitat included searches for resources of potential
value to threatened fauna including:

—  Trees with bird nests or other potential fauna roosts

—  Rock outcrops or overhangs providing potential shelter sites for fauna

—  Burrows, dens and warrens

— Distinctive scats or latrine sites, owl whitewash and regurgitated pellets under roost sites

—  Tracks or animal remains
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—  Evidence of activity such as feeding scars, scratches and diggings
—  Specific food trees and evidence of foraging (chewed Allocasuarina cones)

The locations and quantitative descriptions of significant habitat features were captured with a handheld GPS and
or logged on Arc Collector project map and photographed where appropriate. The field survey effort included dawn
and dusk observations of hollows for evidence of occupancy.

Opportunistic and incidental observations of fauna species were recorded at all times during field surveys. This
included a conscious focus on suitable areas of habitat during flora surveys, for instance fallen timber was
scanned and/or turned for reptiles and mature trees and stags were scanned for roosting birds. Due to the
proposal site being located adjacent to the surveyed area and containing similar habitat, it is reasonable to
assume that habitat features and fauna species observed in the E44 Rocklands Project study area are also likely
to occur in the proposal site.

Targeted surveys

Under the BAM, targeted surveys are not required for threatened fauna species that can be reliably predicted to
occur at the proposal site based on habitat surrogates (predicted / ecosystem credit species). These species are
assumed to be present within certain PCTs, given a certain patch size and condition. These species and their
habitats were recorded along with fauna that are not listed as threatened, as a general guide to the condition and
biodiversity value of similar habitat within the study area during previous surveys.

Targeted, seasonal surveys are required for candidate threatened species entities i.e. species credit species and
specific habitat resources such as nesting or roosting habitat for dual credit species. Candidate species credit
entities that have a moderate or higher potential to occur at the proposal site (refer to Appendix A) were targeted
during these surveys. Candidate species credit entities required to be surveyed are identified in Table 5. All fauna
observations were recorded on pro forma field data sheets. Targeted surveys for these species were conducted in
May, August and October 2021. Further detail regarding targeted surveys for these species is provided in Table 6
and Table 5.

Survey effort was conducted in the proposal site and across the study area in similar habitats to that identified
within the proposal site for the E44 Rocklands Project. Survey effort for the Squirrel Glider (Petaurus norfolcensis)
was completed in woodland and forest habitat adjoining the proposal site. The targeted survey effort in habitat in
the broader study area adjoining the proposal site is a reliable indicator of presence/absence of these species in
this BDAR and BAM credit calculations (see Figure 2). Nest tree searches, diurnal bird searches, call playback
and spotlighting for all relevant candidate species were conducted throughout the proposal site and also the wider
study area during surveys for the E44 Rocklands Project.

Further detail regarding candidate fauna species targeted during surveys is provided in Section 6.1.

Table 5 Candidate fauna species credit entities targeted during surveys

Barking Owl Ninox connivens May-Dec Call playback, spotlighting —
August, October, November

Gang-gang Cockatoo Callocephalon fimbriatum Oct-Jan Diurnal bird surveys, nest
tree surveys — October,
November

Glossy Black-Cockatoo Calyptorhynchus lathami Jan-Sept Diurnal bird surveys, nest
tree surveys — May, August

Little Eagle Hieraaetus morphnoides Aug-Oct Diurnal bird surveys, nest
tree surveys — August,
October

Major Mitchell’s Cockatoo Lophochroa leadbeateri Sept-Dec Diurnal bird surveys, nest
tree surveys — September,
October, November

Masked Owl Tyto novaehollandiae May-Aug Call playback, spotlighting —

May, August
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Square-tailed Kite Lophoictinia isura Sept-Jan Diurnal bird surveys, nest
tree surveys — October,
November

Squirrel Glider Petaurus norfolcensis All year Call playback, spotlighting,

trapping - May

Superb Parrot Polytelis swainsonii Sept-Nov Diurnal bird surveys, nest
tree surveys — September,
October, November

Table 6 Targeted fauna survey techniques and effort

Survey technique Survey effort

Trapping Modification 6 area — none completed.

E44 adjacent areas — trapping surveys were completed between 24 and 28 May 2021 (five nights).
This survey consisted of one transect containing 20 Elliot size A terrestrial traps and 10 Elliot size B
arboreal traps mounted on tree platforms.

Total effort for:
Terrestrial Elliot A = 100 trap nights
Arboreal Elliot B = 50 trap nights

Nest tree searches All potential nest trees for candidate species were marked with a GPS and hollow sizes / potential
stick nests etc. were recorded to determine suitability for species.

Call playback Squirrel glider call playback was conducted between 24 and 25 May 2021 for a total of 2 hours.
Total effort = 6 person hours.

Spotlighting Spotlighting transects were conducted between 24 and 28 May 2021 and 2 and 5 August 2021.

These surveys were undertaken between the hours of 6:30 PM and 10:30 PM. The duration of
spotlighting surveys was between 3 and 8 person hours per night.

Total effort = 28 person hours.
Diurnal bird surveys In May 2021, 2 person hours of bird survey were undertaken each day of 6 days. In August, 2

person hours of bird survey were undertaken each day of 4 days. Diurnal bird surveys were also
completed during October 2021 surveys for 2 person hours each day for five days.

Total effort = 30 person hours over 15 days

3.2.4 Aquatic habitat assessment

There are no farm dams or waterways in the proposal site boundary to provide potential habitat for aquatic biota or
biota dependant on these habitats. There are farm dams and ephemeral drainage lines present in the wider study
area.

3.3 Survey conditions

The field surveys were undertaken between September 2020 and October 2021. Bureau of Meteorology (BOM)
records for the survey dates are outlined in Table 7. These records were taken at Parkes Airport weather station
(065068) located approximately 30 kilometres south-east of the proposal site (BOM 2021b). Conditions were
broadly suitable to detect species targeted during surveys, i.e. the rain in the lead up to spring surveys for flora
species meant flowering periods were reliable and in some cases earlier than the nominated survey period,
enabling detection of species outside of these periods.

Table 7 Daily weather observations during the survey period
(Deg Celsius) Celsius)
28 September 2020 -0.7 17.6 0
29 September 2020 0.5 19.6 0
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Minimum temperature | Max temperature (Deg | Rainfall (mm)
(Deg Celsius) Celsius)
0.2

30 September 2020 9.1 18.2

1 October 2020 10.3 201 0.6
2 October 2020 1.6 24.6 0.2
9 November 2020 11.0 26.1 0
10 November 2020 12.2 28.1 0
11 November 2020 13.4 31.9 0
12 November 2020 17.7 30.0 0
24 May 2021 4.4 21.7 0
25 May 2021 7.8 22.4 0
26 May 2021 8.4 16.3 5.8
27 May 2021 0.2 15.0 0
28 May 2021 0.6 13.9 0
29 May 2021 -3.6 14.8 0
2 August 2021 -1.0 17.7 0.4
3 August 2021 6.8 13.2 5.6
4 August 2021 5.3 10.8 0.8
5 August 2021 4.1 12.8 1.6
11 October 2021 17.6 10.4 6.0
12 October 2021 18.4 9.8 10.0
13 October 2021 19.9 94 0.2
14 October 2021 22.3 12.2 3.6
15 October 2021 14.5 8.9 1.6

3.4 Geographical Information System (GIS) analysis
GIS was used to:

— Plot the proposal site on a high resolution aerial photo base and to map vegetation zones, survey effort,
habitat resources and biodiversity values across the site

—  Calculate the extent of native vegetation to be impacted
— ldentify patch sizes relevant to the proposal site
—  Confirm the relevant IBRA bioregion, IBRA subregion and NSW (Mitchell) Landscape for the site.

Additional GIS analysis was used to plot a 1,500 metre buffer area surrounding the proposal site in which site
context components were calculated. Native vegetation cover, extent and connectivity were assessed using aerial
photography. Aerial photo interpretation was used to identify and record distinct vegetation patches, determine the
broad condition state of vegetation types and the location and extent of vegetated habitat corridors. Aerial
photography was examined at scales between 1:2000 and 1:4000.

The buffer area and GIS area calculations were used to enter information about landscape value.

3.5 BAM calculations

The proposal was assessed according to the methodology presented in the BAM (DPIE 2020), and the
Biodiversity Assessment Methods Calculator Users Guide (OEH, 2017b). The BAM calculator is a software
application that is used to apply the BAM. Data is entered into the BAM calculator based on information collected
in the desktop assessment, site surveys and from using GIS mapping software.
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The BAM calculations were performed by Melissa Cotterill using calculator version 1.3.0.00 (DPIE 2021). Data
entered into the BAM calculator is provided in Appendix D. The biodiversity credit report is included in Appendix F.

3.6 Staff qualifications

This BDAR was prepared by Melissa Cotterill (accredited assessor number BAAS18127) in accordance with the
BAM. A technical review of the report and credit calculations was undertaken by Ben Harrington (BAAS17023).
Staff qualifications are presented in Table 8.

Table 8 GHD ecology staff and qualifications

_ Position / Project role Qualifications Relevant experience

Leigh Maloney

Melissa Cotterill

Ben Harrington

Brianna Turner

Luke O’Brien

Mal Weerakoon

Senior Ecologist /

Field surveys, preliminary
review

Senior Ecologist /

Lead author of BDAR, BAM
calculations

Technical Director —
Biodiversity / Technical
review of BDAR and credit
calculations

Ecologist /

Site surveys, contributing
author of BDAR

Ecologist

Site surveys

Ecologist
Site surveys

BEnvSc (Hons)

Accredited BAM Assessor
(BAAS18086)

BSc (Biology)
Accredited BAM Assessor
(BAAS18127)

BSc MSc
Accredited BAM Assessor
(BAAS17023)

BSc (Ecology)

BEnv BSc (Hons)

BSc, MPhil. (Zoology)

17+ years

10 years

17+ years

3 years

5 years

5 years
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4.

Landscape context

The BAM requires the assessment of landscape features to help describe the biodiversity values of the proposal
site and assess the impacts of the proposal. Landscape features relevant to the BAM calculations are shown on
Figure 3, discussed below and summarised in Table 9.

4.1 Location

The proposal site is located about 27 kilometres north-west of Parkes, within the Parkes Shire local government
area. The proposal site is located on land comprised of remnant woodland, including that within Limestone
National Forest, and land used for agriculture and mining activities within the Northparkes Mines site, on the
northern side of McClintocks Lane and the western side of Bogan Road. The proposal site is located within parts
of the following lots:

—  E31 Precinct
e Lot3 DP831119
e Lot 12 DP753998
e Lot41DP1120299
e Lot 100 DP1207194.
— E22 Portal:
e Lot 381 DP1108642
e Lot41 DP1120299
—  TSF2 embankment buttressing:
e Lot49 DP753998
e Lot41 DP753998

The entire proposal site is located within the approved Northparkes Mine site boundary except for a small area
along the eastern edge where it is proposed to extend the Consent area to align with the Northparkes Mining
Lease boundary (see Figure 1).

4.2 Existing land uses

The proposed Modification 6 area occupies a total area of about 98.16 hectares, and is comprised of land within
Limestone National Forest, land adjacent to the TSF2 and Caloola Water Storage and borrow pit, which currently
consists of remnant vegetation, and land currently used for agriculture as part of the Northparkes farming
operation, which includes an extensively cropped area. The E31 Precinct comprises the existing approved E31
and E31N open cut pits and the Rosedale borrow pit and approved waste rock stockpile area, with some clearing
and construction works having commenced. The Rosedale TSF is located directly north of the E31 Precinct and
additional farming land and remnant native woodland occur directly to the south.

The E22 Portal would be constructed within Limestone National Forest and is located adjacent to the Northparkes
processing plant and administration building and the E22 and E48 subsidence areas. An existing overland
conveyer is located within the State Forest travelling from the E48 area to the processing plant to the north. The
TSF2 embankment buttressing would be an alteration to the existing TSF2, which is located north of the Rosedale
TSF and south of TSF1. Bogan Road occurs to the east of the proposal site.

The entire proposal site is within the existing approved Northparkes Mines site boundary. The site is accessed via
McClintocks Lane which runs from the south of the mine site. There are no formal or named roads within the
proposal site.

4.3 Climate

In the town of Parkes, located about 27 kilometres south-east of the proposal site, the climate is warm and
temperate. About 630.5 millimetres of precipitation falls annually with lowest rainfall occurring in April, and highest
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in January. January typically experiences the warmest temperatures, with an average maximum temperature of
33.8 degrees celsius and August experience the coolest average minimum temperatures at 2.2 degrees celsius.

4.4 Landscape features

The study area occurs in the NSW South Western Slopes IBRA bioregion. Landscape features within the proposal
site are summarised in Table 9 and shown in Figure 3 as required by Section 3.1 of the BAM.

Table 9 Landscape features

Landscape features Study area

IBRA bioregion NSW South Western Slopes

IBRA subrgion Lower Slopes

NSW (Mitchell) Landscape regions Goonumbla Hills

Local Government Area (LGA) Parkes

Rivers and streams There are no named drainage lines, creeks or farm dams within
the proposal site. Goonumbla Creek and an unnamed ephemeral
drainage line are located in the south-west of the proposal site
and would not be directly impacted by the proposal as they are
located adjacent to the disturbance area with infrastructure to be
placed outside of these areas.

Important wetlands No important wetlands occur at the proposal site, on adjacent
lands or downstream.

Connectivity features Vegetation at the proposal site provides some connectivity with

areas outside the site. The E22 Portal area is connected to an
approximately 100 hectare patch of native vegetation in
Limestone National Forest.

Areas of geological significance and soil hazard There are no karst, caves, crevices, cliffs, rocks or other areas of
features geological significance located within the proposal site or buffer
area surrounding the site.

Areas of outstanding biodiversity value No declared areas of outstanding biodiversity value occur in or
near the proposal site

Landscape features No additional landscape features are known from the area.

4.4.1 NSW (Mitchell) landscape

The proposal site is located within two NSW (Mitchell) Landscapes: the Bogan Alluvial Plains and Goonumbla
Hills. The description for these soil landscapes are reproduced below from DECC (2008a):

Bogan Alluvial Plains: Partly scalded, higher level plains along the Bogan River of Holocene alluvium
represented by the meander plain and backplain facies of the Marra Creek Formation. Narrow, defined drainage
lines and swamps, extensive gilgai in grey and brown clays, occasional lagoons, swamps and remnant lakes,
some with low lunettes, relief to three metres. Red brown texture-contrast soils on plains with brown and grey
cracking clays in sinuous patterns on backplains and light orange-brown fine to medium sands in channels and
occasional source bordering dunes.

Scattered to moderate coolibah (Eucalyptus microtheca), black box (Eucalyptus largiflorens), whitewood (Atalaya
hemiglauca), leopardwood (Flindersia maculosa), myall (Acacia pendula), Poplar box (Eucalyptus populnea),
belah (Casuarina cristata), wilga (Geijera parviflora), budda (Eremophila mitchellii), nepine (Cappatris lasiantha),
warrior bush (Apophyllum anomalum) with grasses and some saltbushes (Atriplex sp.) on plains. Belah (Casuarina
cristata), Poplar box, river cooba (Acacia stenophylla), eurah (Eremophila bignoniflora), lignum (Duma
cunninghamii), neverfail (Eragrostis setifolia), Warrego summer-grass (Paspalidium jubiflorum), windmill grasses
(Chloris sp.), copperburr (Sclerolaena sp.) and forbs on brown and grey clays. Black box, eurah and lignum in
depressions. White cypress pine (Callitris glaucophylla) on sandy soils.

Goonumbla Hills: Rounded low hills on Ordovician and Silurian sandstone, andesite, siltstone and phyllite with a
partial blanket of Tertiary quartz gravels and sands. General elevation 290 to 390 metres, local relieve 70 metres.
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Stony yellow earths on the sands, thin brown structures loams on the hills merging with red-brown and red texture-
contrast soils on the flats. Open forest of grey box (Eucalyptus microcarpa), white cypress pine (Callitris
glaucophylla), with Poplar box (Eucalyptus populnea) in the creeks and red ironbark (Eucalyptus sideroxylon) with
shrubs on the gravel. Extensively cleared, grazed and cultivated.

‘Goonumbla Hills’ was entered as the NSW (Mitchell) Landscape for the BAM calculator case. The soils,
vegetation, landform and uses across the majority of the proposal site is well matched to the Goonumbla Hills soil
landscape. It is characterised by loam and red-brown soils on flats and supports vegetation containing Grey Box,
White Cypress Pine and Poplar Box as described in the description of this soil landscape.

4.5 Determining site context

To determine site context as required under Section 3 of the BAM (Section 3.2 and Subsection 4.3.2), an
assessment of native vegetation cover and patch size has been undertaken and is outlined below.

4.5.1 Native vegetation cover

Native vegetation cover (woody and non-woody) was assessed on the proposal site and within a 1,500 metre
buffer area surrounding the outside edge of the boundary of the modification 6 site. Aerial photography was
examined at scales between 1:2000 and 1:4000. The percent native vegetation cover within the 1,500 metre buffer
area before development is 22.7 percent and includes (see Table 10):

— Remnant native vegetation types

— Planted native vegetation types.

Areas that were excluded include:

—  Cleared areas (including existing Approved Operational Areas)

—  Category 1 — Exempt Land, including low conservation value grasslands

— Non-native vegetation

— Dams, ponds and other waterbodies

—  Buildings

—  Mine workings.

The identification of native vegetation (including derived native grasslands) in the buffer areas was based on
review of the Central West / Lachlan Region v1.4, 2016 VIS-ID 4468 State Vegetation Type Map (DPIE 2016), in

combination with aerial photograph interpretation, Step Change Project (Umwelt 2016) vegetation mapping and
ground-truthing during field surveys.

Table 10 Native vegetation cover
Total assessment area 3240 ha
Area of native vegetation cover in assessment area 737 ha

(woody and non-woody)

Development area (native and non-native vegetation) | 98.17 ha

Development area (native vegetation) 13.59 ha
% native vegetation cover BEFORE development 22.7%
% native vegetation cover AFTER development 22.3%
Cover class >10-30%

4.5.2 Patch size

Patch size is defined under the BAM (DPIE 2020) as an area of native vegetation that:

—  Occurs on the development site or biodiversity stewardship site (i.e. proposal site)
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— Includes native vegetation that has a gap of less than 100 metres from the next area of native vegetation (or <
30 metres for non-woody ecosystems).

Patch size may extend into adjoining land that is not part of the development site. Patch size area is assigned to
each vegetation zone as a class, being < 5 hectares, 5-<25 hectares, 25-<100 hectares or = 100 hectares.

Four different patches were identified as occurring within the proposal site and extending beyond the proposal site
(see Table 11 and Figure 3). These patch size polygons are associated with vegetation zones in the proposal site
and include remnant woodland, derived native grassland and native plantings.

Table 11 Patch sizes at the proposal site
paon e earstwholoctarg —— Patchszociss |
1 496 >100 ha
2 35 25-<100 ha
3 2 <5 ha
4 94 25-<100 ha
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5.

Native vegetation

5.1 Flora species

5.1.1 Species richness

A total of 121 flora species from 35 families were identified within the proposal site during the field surveys,
including 78 native species and 43 exotic species (Appendix B). The most species rich families recorded were
Asteraceae (24 species, 15 native and nine exotic), Poaceae (19 species, eleven native and eight exotic) and
Fabaceae (ten species, two native and eight exotic).

No threatened flora species were identified within the proposal site or study area during field surveys, despite
targeted surveys being conducted for key threatened flora species throughout. Targeted threatened flora survey
effort included all areas of remnant woodland and extended into adjacent areas of low conservation grassland.
Grassland areas are dominated by exotic flora species due to the agricultural activities that previously dominated
the site, with cropping also prevalent, and were therefore largely excluded from survey effort due to not providing
suitable habitat for threatened flora species.

5.1.2 Priority and high threat species

There was one priority weed listed in the Central West region (which includes the Parkes local council area)
Lycium ferocissimum (African Boxthorn) recorded within the study area during field surveys. African Boxthorn
carries a ‘Prohibition on certain dealings’ duty, which states that the species must not be imported into the state,
sold, bartered, exchanged or offered for sale.

The following exotic species recorded in the study area are classified as high threat weeds for the purposes of the
BAM:

—  Bromus diandrus (Great Brome)

—  Carthamus lanatus (Saffron Thistle)

—  Phalaris aquatica (Phalaris)

—  Lycium ferocissimum (African Boxthorn)

5.2 Vegetation in the region

The Parkes region is located on the Lower Slopes, ranging from undulating to hilly ranges and isolated peaks set
in wide valleys at the apices of the Riverina alluvial fans. The geology of the region features Ordovician to
Devonian folded and faulted sedimentary sequences with inter-bedded volcanic rocks and large areas of intrusive
granites and Tertiary and Quaternary alluvium. Soils are characterised by shallow stony soils on steep slopes,
texture contrast soils grading from red subsoils on upper slopes to yellow subsoils on lower slopes. There are
extensive red-brown earths on undulating plains and grey clays on alluvium (OEH 2016a).

The region supports a wide variety of vegetation types from semi-arid woodland to grassy woodlands. Typical
species in the lower parts of the region are dominated by Eucalyptus microcarpa (Grey Box) with Eucalyptus
melliodora (Yellow Box), Casuarina cristata (Belah) and Callitris glaucophylla (White Cypress Pine) with
Eucalyptus dwyeri (Dwyer's Red Gum) on granite, Eucalyptus sideroxylon (Mugga Ironbark) on sedimentary and
Eucalyptus dealbata (Tumbledown Red Gum), White Cypress Pine and Eucalyptus macrorhyncha (Red
Stringybark) in the ranges. Eucalyptus populnea (Poplar Box), Brachychiton populneus (Kurrajong), Geijera
parviflora (Wilga) and Eucalyptus polyanthemos in the northern part of the subregion, with limited areas of mallee
species in the central west. Acacia pendula (Weeping Myall), Alectryon oleifolius (Rosewood) and Acacia
homalophylla (Yarran) occur on grey clays with Yellow Box, Poplar Box and Belah occurring on alluvial loams.
Eucalyptus camaldulensis (River Red Gum) occurs on all streams, with Eucalyptus largiflorens (Black Box)
occurring in the west with some Duma florulenta (Lignum) and Acacia stenophylla (River Cooba) (OEH 2016a).

The discovery of gold in the region saw the widespread felling of local box and stringybark timber, which was used
for fuel for steam dredges (OEH 2016b). By the 1820s, pastoralists were making their mark on the landscape, with
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cattle stations prominent in the region (OEH 2016b). As such, much of the original vegetation in the region has
been cleared to support agriculture, both cropping and grazing, with remaining intact or remnant woodland
vegetation on the flats occurring as scattered patches within a predominantly agricultural landscape.

5.3 Vegetation in the proposal site

5.3.1 Native vegetation extent

The majority of the proposal site has been cleared and used for agriculture, mostly cropping, which continues
within the site. The majority of the vegetation is exotic pastures and cropping land. The proposal site has been
extensively cleared and cultivated, with cropping, pasture and grassland dominated by exotic species comprising
83.23 hectares of the site and native vegetation 13.59 hectares. In addition to this, there is an area of about one
hectare that comprises a mixed planting of native tree species, however this area is within a Category 1 — Exempt
Land mapped area and therefore not required to be assessed under the BAM (refer Appendix G). The maijority of
the proposal site has been previously disturbed, with remnant woodland limited to small isolated patches adjacent
to mine workings and agricultural land. Patches of woodland dominated by Grey Box have retained a groundcover
dominated by native species, despite the relatively small patch sizes and surrounding disturbance from mine
workings and agriculture. There are scatted native groundcover species occurring throughout the Poplar Box
dominated woodland, E22 Portal area and exotic grassland areas, which classify as low conservation value
grassland, however these generally do not dominate.

5.3.2 Plant community types

Four patches of native vegetation are present in the proposal site. The patch in the central section of the proposal
(E31 precinct) is dominated by a canopy of Poplar Box and White Cypress Pine, with a groundcover dominated by
introduced species due to the ongoing disturbance and modification of the surrounding area by agricultural use.
The patch in the TSF2 buttressing area is formed from three PCTs, dominated by a mixture of Grey Box, Poplar
Box and planted Blakely’s Red Gum and Yellow Box, with all patches dominated by native groundcover species.
The patch of native vegetation in the north-western section of the proposal site is dominated by a canopy of Grey
Box and is also dominated by a groundcover of native species. The E22 Portal patch of vegetation is dominated by
a canopy of mixed species including Yellow Box, Grey Box and Poplar Box. This area contains relatively dense
regrowth of White Cypress Pine and is dominated by introduced species in the groundcover.

The native vegetation in the proposal site correspond to six PCTs. The vegetation types (including PCTs) mapped
within the study area are summarised in Table 12.

Four of the PCTs identified within the proposal site comprises an occurrence of a threatened ecological community
under the EPBC Act and/or BC Act (see Figure 4), with the other two PCTs not conforming to the listing of the
corresponding threatened ecological community (see section 6.2.3).

Table 12 Vegetation in the proposal site
Vegetation type Percent BC Act EPBC status | Extentin Vegetation Start VI
cleared status proposal class score
site (ha)
PCT 56 — Poplar Box - 78 Not listed Does not 0.73 Floodplain 34.2
Belah woodland on clay- meet the key Transition
loam soils on alluvial diagnostic Woodland
plains of north-central characteristic
NSW — degraded s in the listing
understorey advice
PCT 80 — Western Grey 83 Inland Grey Does not 0.19 Floodplain 89.4
Box - White Cypress Pine Box meet the key Transition
tall woodland on loam soil woodland diagnostic Woodland
on alluvial plains of NSW (EEC) characteristic
South Western Slopes s in the listing
Bioregion and Riverina advice for
Bioregion — good Inland Grey

Box woodland
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Vegetation type Percent BC Act EPBC status | Extentin Vegetation Start VI

cleared status proposal class score
site (ha)

PCT 248 — Mixed box 80 Does not Does not 9.58 Floodplain 56.9
eucalypt woodland on low meet the key | meet the key Transition
sandy-loam rises on diagnostic diagnostic Woodland
alluvial plains in central characteristi characteristic
western NSW — degraded cs in the s in the listing
understorey listing advice | advice for

for Inland Inland Grey

Grey Box Box woodland

woodland
PCT 76 — Western Grey 92 Inland Grey Inland Grey 1.43 Floodplain 50.4
Box tall grassy woodland Box Box woodland Transition
on alluvial loam and clay woodland (EEC) Woodland
soils in the NSW South (EEC)

Western Slopes and
Riverina Bioregions —

good

PCT 82 — Western Grey 75 Inland Grey Inland Grey 1.11 Floodplain 85.5
Box - Poplar Box - White Box Box woodland Transition

Cypress Pine tall woodland (EEC) Woodland

woodland on red loams (EEC)

mainly of the eastern
Cobar Peneplain
Bioregion - good

PCT 277 — Blakely’s Red 94 Box-Gum Does not 0.55 Western 54.8
Gum - Yellow Box grassy woodland meet the key Slopes
tall woodland of the NSW (CEEC) diagnostic Grassy
South Western Slopes characteristic Woodland
Bioregion — planting s in the listing
advice for
Box-Gum
woodland
Exotic grassland and N/A Not listed Not listed 1.35 N/A N/A
cleared areas
Category 1 — Exempt N/A Not listed Not listed 83.23 N/A N/A

Land, including low
conservation value
grasslands, cropping and
plantings

Total 371.2

Notes: EEC - endangered ecological community; CEEC — critically endangered ecological community

5.3.3 Vegetation zones

The historical clearing and management of the proposal site for agricultural practices has left the proposal site in a
generally degraded condition. The PCTs that occur within the proposal site occur as only one condition state and
therefore one vegetation zone. PCT 56 and 248 occur as an intact canopy layer with a degraded understorey and
were therefore assigned a ‘degraded’ condition state. PCT 80, 82 and 76 have a more native understorey and
were therefore assigned a ‘good’ condition. PCT 277 exists as a planting and was therefore assigned as a
‘planting’ condition state. There are no obvious changes to condition to justify multiple vegetation zones within
each PCT.

Vegetation zones at the proposal site are identified in Table 13 and shown on Figure 4.
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Table 13 Vegetation zones within the proposal site

Vegetation PCTID | PCT Condition

Zzone

1 56 Poplar Box - Belah woodland on clay-loam Degraded 0.73 2 <5
soils on alluvial plains of north-central NSW understorey
2 80 Western Grey Box - White Cypress Pine tall Good 0.19 35 25-<100

woodland on loam soil on alluvial plains of
NSW South Western Slopes Bioregion and
Riverina Bioregion

3 248 Mixed box eucalypt woodland on low sandy- Degraded 9.58 94 25-<100
loam rises on alluvial plains in central western | understorey
NSW

4 76 Western Grey Box tall grassy woodland on Good 1.43 496 2100

alluvial loam and clay soils in the NSW South
Western Slopes and Riverina Bioregions

5 82 Western Grey Box - Poplar Box - White Good 1.11 496 2100
Cypress Pine tall woodland on red loams
mainly of the eastern Cobar Peneplain

Bioregion

6 277 Blakely’s Red Gum — Yellow Box grassy tall Planting 0.55 496 2100
woodland of the NSW South Western Slopes
Bioregion

5.3.4 Vegetation profiles

Description profiles of the PCTs present in the study area are provided in Table 14 to Table 19. Non-native
vegetation is described in Table 20.

Table 14 Poplar Box - Belah woodland on clay-loam soils on alluvial plains of north-central NSW
Cperbute ———sserpion
Vegetation Grassy Woodlands
Formation
Vegetation Class Floodplain Transition Woodlands
PCT ID 56
PCT % Cleared 78%
Plots sampled BO14

Floristic description | This community is tall to mid-high woodland dominated by Poplar Box (Eucalyptus populnea subsp.
bimbil) and Belah (Casuarina cristata) commonly with the small tree Western Rosewood (Alectryon
oleifolius). Tall shrubs are sparse and include Wilga (Geijera parviflora), Warrior Bush (Apophyllum
anomalum), Capparis spp., Citrus glauca and Thorny Rhagodia (Rhagodia spinescens). Low shrubs
include Galvanized Burr (Sclerolaena birchii), Black Roly Poly (Sclerolaena muricata), other
copperburs, Maireana coronata, Maireana decalvans and Enchylaena tomentosa. The ground cover
is sparse during dry times but mid-dense after rain and includes grasses such as Chloris truncata,
Enteropogon acicularis and Austrostipa scabra subsp. scabra. Forb species include Einadia nutans
subsp. nutans, Oxalis chnoodes, Bulbine alata, Erodium crinitum, Wahlenbergia fluminalis and
Brachyscome heterodonta.

Justification for The proposal site occurrence of this PCT is dominated by:
PCT selection — Canopy of Poplar Box with White Cypress Pine.
— Groundcover of Austrostipa scabra, Enteropogon acicularis and Erodium crinitum

Although the vegetation zone is dominated by introduced species, there are species that occur that
are consistent with those in the PCT description. The distribution of the PCT, soil types and
landform characteristics are consistent with the PCT description in the database.

Conservation The occurrence of this community within the study area does not meet the key diagnostic
significance characteristics in the listing advice for Poplar Box Grassy Woodland on Alluvial Plains as listed
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Attribute Description

under the EPBC Act due to the groundcover being greater than 70 percent dominated by exotic
species. In addition, the patch does not meet the minimum size requirement to qualify for listing with
at least 10 trees per hectare that are greater than 30 centimetres at breast height and/or contain
hollows.
Photograph
Table 15 Western Grey Box — White Cypress Pine tall woodland on loam soil on alluvial plains of NSW South Western Slopes

Bioregion and Riverina Bioregion

Attribute Description

Vegetation Grassy Woodlands

Formation

Vegetation Class Floodplain Transition Woodlands
PCT ID 80

PCT % Cleared 83%

Plots sampled BO25

Floristic description | This community is a tall woodland up to 25 metres high but averaging about 20 metres and co-
dominated by Western Grey Box (Eucalyptus microcarpa) and White Cypress Pine (Callitris
glaucophylla) with the pine tending to be shorter than the eucalypts. Other trees may include Yellow
Box (Eucalyptus melliodora), Buloke (Allocasuarina luehmannii), Pittosporum angustifolium and
Kurrajong (Brachychiton populneus). A sparse layer of shrubs may be present however they may be
absent where grazing has been intense or the understorey has been cleared. Tall shrub species
may include Wilga (Geijera parviflora), Eremophila deserti, Quandong (Santalum acuminatum) and
wattles such as Acacia deanei subsp. deanei, Acacia hakeoides, Acacia brachybotrya and Acacia
buxifolia. The low shrub Maireana microphylla is often the most common shrub present when tall
shrubs have been eliminated. A sparse to mid-dense ground cover includes short shrubs such as
Einadia nutans subsp. nutans and Eremophila debilis with grass species such as Austrostipa scabra
subsp. scabra, Austrodanthonia setacea, Austrodanthonia fulva, Anthosachne scabra, Enteropogon
acicularis and Aristida ramosa. Forb species include Calotis cuneifolia, Sida corrugata, Dichondra
sp. A, Daucus glochidiatus, Oxalis perennans, Arthropodium minus, Bulbine spp. and Goodenia
pinnatifida. The rock fern Cheilanthes sieberi subsp. sieberi is common along with the graminoid
Lomandra filiformis.

Justification for The proposal site occurrence of this PCT is dominated by:
PCT selection
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— Canopy of Western Grey Box (Eucalyptus microcarpa) with White Cypress Pine (Callitris
glaucophylla) and Buloke (Allocasuarina luehmannii).

This PCT was chosen over similar PCTs such as 76 and 82 due to Grey Box occurring with White
Cypress Pine and Buloke as the canopy species, with Poplar Box being absent as in PCT 82 and
Grey Box not occurring as the only canopy species as in PCT 76. Pittosporum occurs as a tall
shrub, with Maireana microphylla and other sub-shrubs listed in the PCT database commonly
occurring. Grass and forb species that commonly occur in the community are consistent with those
in the PCT description. The distribution of the PCT, soil types and landform characteristics are
consistent with the PCT description in the database.

Conservation This vegetation community is consistent with the final determination for the EEC Inland Grey Box

significance Woodland in the Riverina, NSW South Western Slopes, Cobar Peneplain, Nandewar and Brigalow
Belt South Bioregions listed under the BC Act and is commensurate with the related EEC listed
under the EPBC Act as Grey Box (Eucalyptus microcarpa) Grassy Woodland and Derived Native
Grasslands of South-Eastern Australia.

Photograph
Table 16 Mixed box eucalypt woodland on low sandy-loam rises on alluvial plains in central western NSW
Vegetation Grassy Woodlands
Formation
Vegetation Class Floodplain Transition Woodlands
PCT ID 248
PCT % Cleared 80%
Plots sampled AO17, (AO17b, AO17c duplicated plots due to increase in development area area following surveys)

Floristic description | This community is a tall woodland averaging about 14 metres high dominated by a number of box
eucalypts including Western Grey Box (Eucalyptus microcarpa), Yellow Box (Eucalyptus melliodora)
and Polar Box (Eucalyptus populnea subsp. bimbil) with Western Rosewood (Alectryon oleifolius
subsp. canescens) as a small tree. Shrubs are very sparse or absent. They include Senna form
taxon 'zygophylla', Hakea tephrosperma, Myoporum montanum, Acacia deanei subsp. deanei and
Maireana microphylla. The ground cover is usually mid-dense and is dominated by grasses such as
Austrostipa scabra subsp. scabra, Enteropogon acicularis and Elymus scaber var. scaber along with
forbs such as Calotis lappulacea, Sida corrugata, Vittadinia cuneata and Atriplex semibaccata. Low
shrubs such as Maireana enchylaenoides and Sclerolaena diacantha may be present.
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| Atribute | Deseription

Justification for
PCT selection

The proposal site occurrence of this PCT is dominated by:

— Canopy of Yellow Box (E. melliodora), Western Grey Box (E. microcarpa) and Poplar Box (E.
populnea subsp. bimbil) as sparse canopy trees, and a dense layer of White Cypress Pine
(Callitris glaucophylia).

This PCT was selected over similar PCTs that are ecotonal with this community and dominated by

Grey Box on heavier soils and Poplar Box on loam soil, due to the mixture of canopy species. Grass

and forb species that commonly occur in the community are consistent with those in the PCT

description including Austrostipa scabra, Vittadinia cuneata and Sida corrugata. The distribution of
the PCT, soil types and landform characteristics are consistent with the PCT description in the
database.

Conservation Due to the degraded nature of the vegetation community and the relatively dense cover of White

significance Cypress Pine, the community is not consistent with the final determination for the EEC Inland Grey
Box Woodland in the Riverina, NSW South Western Slopes, Cobar Peneplain, Nandewar and
Brigalow Belt South Bioregions listed under the BC Act and is not commensurate with the related
EEC listed under the EPBC Act as Grey Box (Eucalyptus microcarpa) Grassy Woodland and
Derived Native Grasslands of South-Eastern Australia.

Photograph S :

Table 17 Western Grey Box tall grassy woodland on alluvial loam and clay soils in the NSW South Western Slopes and

Riverina Bioregions

| Atribute | Deseription

Vegetation
Formation

Vegetation Class
PCT ID

PCT % Cleared
Plots sampled

Floristic description

Grassy Woodlands

Floodplain Transition Woodlands
76

92%

BO20

This community is a tall woodland to 25 metres high dominated by Western Grey Box (Eucalyptus
microcarpa) often as the only tree species often occupying 90 percent of the canopy cover but other
trees may include Yellow Box (Eucalyptus melliodora), White Cypress Pine (Callitris glaucophylla)
and minor Buloke. The shrub layer is absent or sparse and includes Dodonaea viscosa subsp.
cuneata, Acacia buxifolia, Acacia acinacea, Acacia hakeoides, Bursaria spinosa. Grazing has
eliminated shrubs these in many places. A mid-dense or dense grass ground cover is present
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Attribute Description

composed of Austrodanthonia caespitosa, Austrodanthonia setacea, Austrostipa scabra subsp.
falcata, Paspalidium constrictum, Themeda australis, Austrostipa aristiglumis, Aristida behriana and
Anthosachne scabra. The small scrambler Einadia nutans subsp. nutans is usually present. Native
forbs include Sida corrugata, Wahlenbergia gracilis, Vittadinia gracilis, Dianella porracea, Oxalis
perennans and Chamaesyce drummondii.

Justification for The proposal site occurrence of this PCT is dominated by:
PCT selection — Canopy of Western Grey Box (E. microcarpa)

This PCT was chosen over similar PCTs such as 80 and 82 due to Western Grey Box occurring as
the only canopy species, with White Cypress Pine and Poplar Box being absent as is in these other
communities. Due to past agricultural management and disturbance within the community shrub
species were generally absent from the community. Native grass and forb species are generally
consistent with those listed in the PCT database. The distribution of the PCT, soil types and
landform characteristics are consistent with the PCT description in the database.

Conservation This vegetation community is consistent with the final determination for the EEC Inland Grey Box
significance Woodland in the Riverina, NSW South Western Slopes, Cobar Peneplain, Nandewar and Brigalow
Belt South Bioregions listed under the BC Act and is commensurate with the related EEC listed
under the EPBC Act as Grey Box (Eucalyptus microcarpa) Grassy Woodland and Derived Native
Grasslands of South-Eastern Australia.

Photograph

Table 18 Western Grey Box - Poplar Box - White Cypress Pine tall woodland on red loams mainly of the eastern Cobar
Peneplain Bioregion

Attribute Description

Vegetation Grassy Woodlands

Formation

Vegetation Class Floodplain Transition Woodlands

PCT ID 82

PCT % Cleared 75%

Plots sampled BO22

Floristic description | This community is a tall woodland between 12 and 25 metres high dominated by Western Grey Box
(Eucalyptus microcarpa), Poplar Box (Eucalyptus populnea subsp. bimbil) and White Cypress Pine
(Callitris glaucophylla). Kurrajong (Brachychiton populneus) and Buloke (Allocasuarina luehmannii)
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may be present. Shrubs are sparse and include Deanes Wattle (Acacia deanei), Shrubby Rice
Flower (Pimelea microcephala subsp. microcephala), Budda (Eremophila mitchellii), Wilga (Geijera
parviflora), hop bush (Dodonaea viscosa subsp. spatulata), Tar Bush (Eremophila glabra subsp.
glabra) and daisy bush (Olearia pimelioides). The ground cover is sparse and contains forbs such
as Purple Burr daisy (Calotis cuneifolia), Yellow Burr Daisy (Calotis lappulacea), Oxalis perennans,
fuzzweed (Vittadinia cuneata) and kidney weed (Dichondra repens). Grass species include
Austrostipa scabra subsp. scabra, Monachather paradoxus, Walwhalleya subxerophilum, Eragrostis
lacunaria, Enteropogon acicularis and Rytidosperma caespitosum.

Justification for The proposal site occurrence of this PCT is dominated by:

PCT selection — Canopy of Western Grey Box (E. microcarpa) and Poplar Box (E. populnea subsp. bimbil) and a
minor occurrence of White Cypress Pine (Callitris glaucophylla).

Due to past agricultural management and disturbance within the community shrub species were
sparse within the community. This PCT was chosen over similar PCTs such as 76 and 80 due to
Grey Box occurring with Poplar Box, in combination with native grass and forb species being
consistent with those listed in the PCT database including Calotis lappulacea, Dichondra repens and
Enteropogon acicularis. The community grades into PCT 75 on sandier soils, however there is no
Yellow Box present in this woodland patch. The distribution of the PCT, soil types and landform
characteristics are consistent with the PCT description in the database.

Conservation This vegetation community is consistent with the final determination for the EEC Inland Grey Box

significance Woodland in the Riverina, NSW South Western Slopes, Cobar Peneplain, Nandewar and Brigalow
Belt South Bioregions listed under the BC Act and is commensurate with the related EEC listed
under the EPBC Act as Grey Box (Eucalyptus microcarpa) Grassy Woodland and Derived Native
Grasslands of South-Eastern Australia.

Photograph
Table 19 Blakely’s Red Gum - Yellow Box grassy tall woodland of the NSW South Western Slopes Bioregion
awrbute ——— Deserption ]
Vegetation Grassy Woodlands
Formation
Vegetation Class Western Slopes Grassy Woodlands
PCT ID 277
PCT % Cleared 94%
Plots sampled BO21
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| Atribute | Deseription

Floristic description

Justification for
PCT selection

This community is a tall woodland to about 20 metres high dominated by Blakely's Red Gum
(Eucalyptus blakelyi) and Yellow Box (Eucalyptus melliodora). Blakely's Red Gum or Yellow Box
vary in their dominance and either can be absent in some places grading into areas with more Apple
Box (Eucalyptus bridgesiana), Long-leaved Box (Eucalyptus goniocalyx) and rarely Eucalyptus
microcarpa. Shrubs are sparse or absent and may include Acacia dealbata. The ground cover may
be dense to sparse depending on rainfall and is dominated by grass species including Poa
sieberiana, Bothriochloa macra, Aristida ramosa, Themeda australis, Rytidosperma sp. and
Austrostipa sp. Forbs include Vittadinia cuneata, Chrysocephalum apiculatum and Sida corrugata.

This PCT occurs as a disjointed planting in the TSF2 buttressing site. PCT 277 is the closes fit PCT.
The proposal site occurrence of this PCT is dominated by:
— Canopy of Blakley’s Red Gum (E. blakelyi) and Yellow Box (E. melliodora)

The landscape position on flat areas and soil types are also consistent with the community and
dominant groundcover species are also generally consistent with the description of the PCT in the
database.

Conservation This vegetation community is consistent with the final determination for the CEEC White Box Yellow

significance Box Blakely’s Red Gum Grassy Woodland and Derived Native Grassland in the NSW North Coast,
New England Tableland, Nandewar, Brigalow Belt South, Sydney Basin, South Eastern Highlands,
NSW South Western Slopes, South East Corner and Riverina Bioregions listed under the BC Act. It
is not commensurate with the EPBC Act listing of the community due to the small size of the patch
and insufficient native species in the patch. The community exists as a planting and is therefore,
highly modified.

Photograph

Table 20 Non-native vegetation

Vegetation
Formation

Vegetation Class
PCT ID
PCT % Cleared

Plots sampled

N/A

N/A
N/A
N/A
N/A
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Attribute Description

Floristic description

Non-native vegetation in the study area is dominated by exotic grasslands comprising cropping or
highly disturbed grasslands on the edge of crops and degraded woodland vegetation. The dominant
species recorded within these areas include Wimmera Ryegrass (Lolium rigidum), Paterson’s Curse
(Echium plantagineum), Saffron Thistle (Carthamus lanatus), Small-flowered Mallow (Malva
parviflora), Clover (Trifolium spp.) and Capeweed (Arctotheca calendula).

Justification for N/A
PCT selection
Conservation N/A
significance

Photograph

Non-native vegetation (cropped) in the proposal site.

Non-native vegetation (exotic grassland) in the proposal site.
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Atribute | Description

&

Non-native vegetation (exotic grassland) in the proposal site.

5.3.5 Groundwater dependent ecosystems

The NSW State Groundwater Dependent Ecosystems Policy defines groundwater dependent ecosystems (GDEs)
as ecosystems which have their species composition, and their natural ecological processes determined by
groundwater (DLWC 2002). Ecosystems vary dramatically in the degree of dependency of groundwater, from
having no apparent dependence through to being entirely dependent on it (DLWC 2002).

Dependence (or interaction) of the vegetation communities identified within the proposal site on groundwater was
determined by searching the Atlas of GDEs (BOM 2021a). This Atlas predicts the occurrence of groundwater
dependent ecosystems and ecosystems that potentially use groundwater. It shows ecosystems that interact with
the subsurface expression of groundwater (including vegetation ecosystems) or the surface expression of
groundwater (such as rivers and wetlands). The Atlas also shows the likelihood that landscapes are accessing
water in addition to rainfall, such as soil water, surface water or groundwater.

Native vegetation within the proposal site is not within a mapped area for being reliant on subsurface presence of
groundwater (BOM 2021a). All areas of native vegetation within the proposal site are mapped as low potential for
terrestrial GDEs.

5.4 Fauna and habitat resources

5.4.1 Fauna species

A total of 49 species of fauna were recorded during the current field surveys and relevant surveys for the E44
Rocklands Project in the study area. These included 41 native bird species, five mammal species (including three
introduced species), and three frog species (see Appendix B).

5.4.2 Fauna habitats

Fauna habitat resources at the proposal site are associated with patches of woodland, mostly dominated by a
canopy of Grey Box and/or Poplar Box. Better quality fauna habitat resources at the proposal site are associated
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with patches of good quality woodland generally dominated by Grey Box and containing hollow-bearing trees.
These patches are likely to provide better quality fauna habitat than the highly degraded Poplar Box Woodland that
is dominated by a groundcover of introduced species and lacks hollow-bearing trees. Other areas within the
proposal site are dominated by cropping and exotic grassland and may provide marginal habitat for some fauna
species. There are no farm dams within the proposal site. The far upstream reach of Goonumbla Creek and an
unnamed ephemeral drainage line that flows into it located in the south-western portion of the proposal site.
However this area is located within a cropped paddock and an area mapped as Category 1, is highly degraded
with no fringing or emergent vegetation, and only likely to provide marginal fauna habitat.

There are no caves or culverts, cliff lines, substantial rock outcrops, important wetlands or waterbodies within the
proposal site. Fauna habitat present at the site are detailed in Table 21.

Table 21 Fauna habitats — woodland patches

Native woodland

Description Woodland in the study area is comprised of two separate vegetation types; one with a canopy of
Poplar Box with White Cypress Pine and a groundcover dominated by introduced species and
the other with a canopy of Grey Box, with a more native groundcover. There are 32 hollow-
bearing trees predominantly within the Grey Box woodland, which is in relatively good condition
containing an understorey dominated by native species. Leaf litter and woody debris is present
to varying degrees throughout the woodland. No regeneration is occurring within the Poplar Box
woodland patch and there is no direct connectivity to other patches of woodland in the study
area. The woodland in the E22 Portal area is part of a larger patch within Limestone National
Forest and is in a generally degraded state throughout, containing an understorey dominated by
introduced species and a relatively dense layer of cypress pine regrowth.

Fauna recorded A number of woodland bird species were recorded within these areas, including the Eastern
Rosella (Platycercus eximius), Australian Magpie (Cracticus tibicen) and Noisy Miner (Manorina
melanocephala). Mammals such as the Eastern Grey Kangaroo (Macropus giganteus) and
Brown Hare (Lepus capensis) were also observed in the study area.

Threatened species The Grey-crowned Babbler (Pomatostomus temporalis temporalis) and Superb Parrot (Polytelis
swainsonii) were both recorded in similar woodland in the study area, adjacent to the proposal
site. A Major Mitchell's Cockatoo (Lophochroa leadbeateri) was recorded foraging in mixed box
woodland with a relatively dense cypress pine shrub layer to the west of the proposal site.

i

Al

Native Grey Box - Poplar Box woodland in the proposal site.
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Native Grey Box woodland with native understory

GHD | Northparkes Mines | 12551921 | Northparkes Mines Modification 6 — E31 Precinct, E22 Portal & TSF2 Buttressing 39

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from, this draft document
must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft document. To the maximum extent permitted
by law, GHD disclaims any responsibility or liability arising from or in connection with this draft document.



Legend
—+— Railway
Watercourse
Cadastre
Proposal site
"1 E31Area
"] E22 Portal
"1 TSF2 Eastern Buttress
Category 1
Cleared
Low conservation value grasslands
[ZZ Threatened Ecological Communities
Vegetation zones

Zone 1 - PCT 56 - Poplar Box - Belah
woodland on clay-loam soils on

B alluvial plains of north-central NSW -
degraded understorey

Zone 2 - PCT 80 - Western Grey Box
- White Cypress Pine tall woodland
on loam soil on alluvial plains of NSW
South Western Slopes Bioregion and
Riverina Bioregion - good

Zone 3 - PCT 248 - Mixed box
eucalypt woodland on low sandy-
loam rises on alluvial plains in central
western NSW - degraded
understorey

Zone 4 - PCT 76 - Western Grey Box
tall grassy woodland on alluvial loam
and clay soils in the NSW South
Western Slopes and Riverina
Bioregions - good

Zone 5 - PCT 82 - Western Grey Box
- Poplar Box - White Cypress Pine tall
woodland on red loams mainly of the
eastern Cobar Peneplain Bioregion -

good

Zone 6 - PCT 277 - Blakely's Red
Gum - Yellow Box grassy tall
woodland of the NSW South Western
Slopes Bioregion - planting

GOONUMBLA CREEK

NORTHp
ARKES (TN EY

GOONUMBLA

Paper Size ISO A4
0 140 280 420 560
N . )
Metres
Map Projection: Transverse Mercator

Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 55

Vegetation in the proposal site

Northparkes Mines
Biodiversity Development Assessment Report
Modification 6

Project No.
Revision No.

12551921

Date  19/11/2021

Figure 4

(G:\22112530064\GIS\Maps\12551921_NthParkes_BDAR\BDAR _Mod6_0.aprx
Print date: 19 Nov 2021 - 14:07

Data source: CMOC: Disturbance Bdy, Aerial Imagery 2021, LPI: DTDB / DCDB, 2017; . Created by: tmorton



6.

Conservation significance

6.1 Ildentification of threatened species under the BAM

6.1.1 Predicted threatened species (ecosystem credit entities)

Based on the bioregional context for the assessment and the PCTs, patch size, vegetation cover and habitat
resources present at the proposal site, the BAM calculator generates a list of threatened fauna species that are
associated with native vegetation at the proposal site (i.e. potential ‘predicted threatened species’, or potential
‘ecosystem credit entities’). The potential for these predicted threatened species to occur within the site were
further refined based on the desktop assessment, habitat resources observed during field surveys and the
knowledge and experience of the assessor.

The suite of ‘confirmed’ predicted threatened species associated with ecosystem credits required for the proposal
site, and with relevant habitat resources present on the site, are listed in Table 22. For each confirmed predicted
threatened species, the vegetation zone association is provided. Targeted surveys are not required under the BAM
for these species as they are assumed to be present. It is noted that three of these species were recorded in the
study area during surveys.

Notably, many threatened species of woodland birds would only occur in vegetation with canopy vegetation, as
part of relatively extensive patch and/or with habitat resources such as abundant fallen woody debris (see
Appendix A for further detail and justification).

The sensitivity to gain class is based on the species life history characteristics and ecological information. It
estimates the ability of a species to respond to improvements in habitat condition at an offset site.

Table 22 Confirmed predicted threatened species

Common name Scientific name Sensitivity to gain Vegetation zone association
class

Barking Owl (foraging | Ninox connivens High Zone 4 — PCT 76

habitat) Zone 5—PCT 82 Zone 6 — PCT 277

Black-breasted Hamirostra Moderate Zone 1 - PCT 56

Buzzard (foraging melanosternon

habitat)

Black-chinned Melithreptus gularis Moderate Zone 2—-PCT 80 Zone 3 -PCT 248

Honeyeater (eastern gularis Zone 4 —PCT 76 Zone 6 — PCT 277

subspecies)

Black Falcon Falco subniger Moderate Zone 1 —PCT 56 Zone?2-PCT 80
Zone 3 — PCT 248 Zone 4 —PCT 76
Zone 5—-PCT 82 Zone 6 — PCT 277

Brolga Grus rubicunda Moderate Zone 5 - PCT 82

Corben’s Long-eared Nyctophilus corbeni High Zone 2 - PCT 80 Zone 3 - PCT 248

Bat Zone 5 - PCT 82

Diamond Firetail Stagonopleura guttata | Moderate Zone 1 —PCT 56 Zone 2-PCT 80
Zone 3 — PCT 248 Zone 4 — PCT 76
Zone 5—PCT 82 Zone 6 — PCT 277

Dusky Woodswallow Artamus cyanopterus | Moderate Zone 1 —PCT 56 Zone2-PCT 80

cyanopterus Zone 3 — PCT 248 Zone 4 —PCT 76

Zone 5—-PCT 82 Zone 6 — PCT 277

Flame Robin Petroica phoenicea Moderate Zone 2 — PCT 80 Zone 3 — PCT 248

Zone 4 —PCT 76 Zone 5 - PCT 82
Zone 6 — PCT 277
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Common name Scientific name Sensitivity to gain Vegetation zone association
class

Gang-gang Cockatoo
(foraging habitat)

Gilbert’'s Whistler

Glossy Black-
Cockatoo (foraging
habitat)

Grey-crowned
Babbler (eastern
subspecies)

Grey-headed Flying-
fox (foraging habitat)

Grey Falcon

Hooded Robin (south-
eastern form)

Little Eagle (foraging
habitat)

Little Lorikeet
Little Pied Bat

Major Mitchell’s
Cockatoo (foraging
habitat)

Masked Owl (foraging
habitat)

Pied Honeyeater

Scarlet Robin

Speckled Warbler

Spotted Harrier

Square-tailed Kite

Superb Parrot
(foraging habitat)

Callocephalon
fimbriatum

Pachycephala
inornata

Calyptorhynchus
lathami

Pomatostomus
temporalis temporalis

Pteropus
poliocephalus

Falco hypoleucos

Melanodryas cucullata
cucullata

Hieraaetus
morphnoides

Glossopsitta pusilla

Chalinolobus picatus

Lophochroa
leadbeateri

Tyto novaehollandiae

Certhionyx variegatus

Petroica boodang

Chthonicola sagittata

Circus assimilis

Lophoictinia isura

Polytelis swainsonii

Moderate

Moderate

High

Moderate

High

Moderate

Moderate

Moderate

Moderate

High

Moderate

High

Moderate

Moderate

High

Moderate

Moderate

Moderate

Zone 6 — PCT 277

Zone 2 - PCT 80

Zone 1 - PCT 56
Zone 2 - PCT 80

Zone 1 —PCT 56
Zone 3 — PCT 248
Zone 5—-PCT 82

Zone 2 - PCT 80
Zone 4 —PCT 76
Zone 6 — PCT 277

Zone 1 —PCT 56 Zone4-PCT76

Zone 6 — PCT 277

Zone 1 - PCT 56
Zone 3 — PCT 248
Zone 5—-PCT 82

Zone 1 — PCT 56
Zone 3 — PCT 248
Zone 5— PCT 82

Zone 1 - PCT 56
Zone 3 — PCT 248
Zone 5—-PCT 82

Zone 6 — PCT 277

Zone 1 - PCT 56
Zone 4 — PCT 76

Zone 1 — PCT 56
Zone 3 — PCT 248
Zone 5—- PCT 82

Zone 1 — PCT 56
Zone 3 — PCT 248
Zone 5—- PCT 82

Zone 1 - PCT 56
Zone 5—-PCT 82

Zone 1 — PCT 56
Zone 3 — PCT 248
Zone 5—- PCT 82

Zone 1 — PCT 56
Zone 3 — PCT 248
Zone 5—- PCT 82

Zone 1 - PCT 56
Zone 5—- PCT 82

Zone 1 —PCT 56
Zone 4 —PCT 76

Zone 1 — PCT 56
Zone 3 — PCT 248
Zone 5—- PCT 82

Zone 2 - PCT 80
Zone 4 —PCT 76

Zone 2 - PCT 80
Zone 4 —PCT 76
Zone 6 — PCT 277

Zone 2 - PCT 80
Zone 4 —PCT 76
Zone 6 — PCT 277

Zone 3 —PCT 248
Zone 5 - PCT 82

Zone 2 - PCT 80
Zone 4 —PCT 76

Zone 2 - PCT 80
Zone 4 —PCT 76

Zone 2 - PCT 80

Zone 2 - PCT 80
Zone 4 —PCT 76
Zone 6 — PCT 277

Zone 2 — PCT 80
Zone 4 —PCT 76
Zone 6 — PCT 277

Zone 3 —PCT 248
Zone 6 — PCT 277

Zone 3 - PCT 248
Zone 6 — PCT 277

Zone 2 — PCT 80
Zone 4 — PCT 76
Zone 6 — PCT 277
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Common name Scientific name Sensitivity to gain Vegetation zone association
class

Swift Parrot (foraging Lathamus discolor Moderate Zone 2 —-PCT 80 Zone 3 -PCT 248

habitat) Zone 4 —PCT 76 Zone 5-PCT 82
Zone 6 — PCT 277

Turquoise Parrot Neophema pulchella High Zone 2—-PCT 80 Zone 3-PCT 248

Zone 4 —PCT 76 Zone 5-PCT 82
Zone 6 — PCT 277

Varied Sittella Daphoenositta Moderate Zone 1 —PCT 56 Zone 2-PCT 80
chrysoptera Zone 3 —PCT 248 Zone 4 —PCT 76
Zone 5—-PCT 82 Zone 6 - PCT 277
White Bellied Sea- Haliaeetus High Zone 1 —PCT 56 Zone2-PCT 80
Eagle (foraging leucogaster Zone 3 — PCT 248 Zone 4 — PCT 76
habitat) Zone 5-PCT 82 Zone 6 — PCT 277
Yellow-tailed Saccolaimus High Zone 1 —PCT 56 Zone 2-PCT 80
Sheathtail-bat flaviventris Zone 3 — PCT 248 Zone 4 —PCT 76

Zone 5—-PCT 82 Zone 6 —PCT 277
Species indicated by bold text were recorded within the proposal site or the wider study area.

The potential predicted threatened species listed in Table 23 were assessed as unlikely to occur and were
excluded from the list of confirmed threatened species.

Table 23 Excluded predicted threatened species

Brown Treecreeper Climacteris picumnus Geographic limitation — the proposal site does not occur
(eastern subspecies) victoriae east of the Newell Highway.

Koala (foraging habitat) Phascolarctos cinereus No habitat constraint listed in the Threatened Biodiversity
Data Collection. However, this species has only been
recorded in the IBRA subregion on one occasion since
1992, with the exception of the translocated population in
Narrandera, over 250 kilometres south-west of the
proposal site and is therefore considered a vagrant
species. The species is not known to occur according to
mapping of Areas of Regional Koala Significance
(ARKS).

Painted Honeyeater Grantiella picta Habitat constraint — mistletoes not present at a density of
greater than five mistletoes per hectare.

Regent Honeyeater Anthochaera phrygia No habitat constraints listed in the Threatened
Biodiversity Data Collection. However, the only
associated PCT for this species is a very small, modified
planting that was selected as the closest fit PCT. The
species is unlikely to utilise this vegetation as potential
habitat.

Spotted-tailed Quoll Dasyurus maculatus No habitat constraints listed in the Threatened
Biodiversity Data Collection. However, the only
associated PCT for this species is a very small, modified
planting that was selected as the closest fit PCT. The
species is unlikely to utilise this vegetation as potential
habitat.

Stripe-faced Dunnart Sminthopsis macroura No habitat constraints listed in the Threatened
Biodiversity Data Collection. However, this species has
not been previously recorded in the IBRA subregion and
is therefore considered a vagrant species.

White-throated Needletail Hirundapus caudacutus No habitat constraints listed in the Threatened
Biodiversity Data Collection. However, this species has
only been recorded in the IBRA subregion on one
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occasion since the year 2000 and is therefore considered

a vagrant species.

6.1.2 Candidate threatened species (Species credit entities)

Threatened species that cannot reliably be predicted to occur on a development site based on PCT, distribution
and habitat criteria are identified by the Threatened Biodiversity Data Collection as ‘species credit’ entities. In
some circumstances, the particular habitat components of species assessed for ecosystem credit species, such as
the breeding habitat of a cave roosting bat or forest owls, are also assessed for species credits. The credit
calculator references geographic, vegetation and habitat data for the proposal site to generate a list of the species

credit entities that are predicted to occur (i.e. the ‘potential candidate threatened species’).

Searches of threatened species databases were also completed to identify any additional potential candidate
threatened species (to those generated by the credit calculator) that are known or predicted to occur in the locality
(refer to likelihood of occurrence table in Appendix A). The likelihood of occurrence of these additional potential
candidate threatened species were reviewed, giving consideration to the habitats available in the study area.

Potential candidate threatened species that could occur in the study area based on the habitat resources observed
during field surveys were confirmed as candidate threatened species. ‘Confirmed’ candidate threatened species
require targeted survey in accordance with Section 5.3 of the BAM (DPIE 2020). The list of confirmed candidate
threatened species is presented in Table 24; these species were the subject of targeted survey. Surveys were
conducted in the appropriate season for all confirmed candidate threatened species and so the targeted survey
results can be considered a reliable indicator of their presence or absence at the proposal site (see Table 24).

Table 24

Common name

Fauna

Barking Owl
(breeding habitat)

Gang-gang
Cockatoo
(breeding habitat)

Glossy Black-
Cockatoo
(breeding habitat)

Scientific name

Ninox connivens

Callocephalon
fimbriatum

Calyptorhynchus
lathami

BioNet
records in
locality

None

None

Survey months

May-Dec

Oct-Jan

Jan-Sept

Confirmed candidate species credit species for which surveys were conducted

Presence

No - surveyed

No - surveyed

No - surveyed

Justification and location

No evidence of the species
was recorded at the site
despite targeted surveys in
August, October and
November. There are only
two potential nest trees
within the proposal site
suitable for the species.

No evidence of the species
was recorded at the site
despite targeted surveys in
October and November. In
addition, the PCT
association for this species
is a very small area of
planted vegetation that the
species is unlikely to utilise
as habitat.

No evidence of the species
was recorded at the
proposal site despite
targeted surveys in May
and August and wider
study area. Foraging
habitat for the species is
limited to individual trees
with the species known to
breed near foraging
resources.
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Common name

Scientific name

BioNet
records in
locality

Survey months

Presence

Justification and location

Little Eagle
(breeding habitat)

Major Mitchell’'s
Cockatoo
(breeding habitat)

Masked Owl
(breeding habitat)

Square-tailed Kite
(breeding habitat)

Squirrel Glider

Superb Parrot
(breeding habitat)

Flora

Ausfeld’s Wattle

A spear-grass

Oaklands Diuris

Hieraaetus
morphnoides

Lophochroa
leadbeateri

Tyto
novaehollandiae

Lophoictinia isura

Petaurus
norfolcensis

Polytelis
swainsonii

Acacia ausfeldii

Austrostipa
metatoris

Diuris sp.

None

None

None

14

None

None

None

Aug-Oct

Sept-Dec

May-Aug

Sept-Jan

All year

Sept-Nov

Aug- Oct

Oct-Nov

November

No - surveyed

No - surveyed

No - surveyed

No - surveyed

No - surveyed

No - surveyed

No - surveyed

No - surveyed

No - surveyed

No evidence of the species
was recorded at the site
despite targeted surveys in
August and October. No
potential nest trees for the
species were identified in
the proposal site or wider
study area.

No breeding behaviour or
breeding pairs observed
during targeted surveys in
October and additional
surveys during September
and November in the
proposal site and wider
study area.

No evidence of the species
was recorded at the site
despite targeted surveys in
May and August. There are
only two potential nest
trees within the proposal
site suitable for the
species.

No evidence of the species
was recorded at the site
despite targeted surveys in
October and November.
No potential nest trees for
the species were identified
in the proposal site or
wider study area.

No evidence of the species
was recorded at the site
despite targeted surveys in
better quality habitat within
the study area in August.
Targeted spotlighting was
also completed in the
proposal site during May
and October.

No evidence of species
breeding during surveys in
September, October and
November. No breeding
behaviour observed in
wider study area.

No evidence of the species
was recorded at the site in
surveys in October 2021.

No evidence of the species
was recorded at the site in
surveys in October 2021
and November 2020.

This species nominated
survey period is November,
however given the
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Common name Scientific name BioNet Survey months Presence Justification and location

records in
locality

favourable conditions
preceding surveys with
significant rainfall, other
Diuris species were seen
flowering earlier than their
usual expected period
based on annual surveys.
The conditions prior to and
during the survey period
were determined to be
suitable to detect the
species if it were present.
No evidence of the species
was detected during
surveys in October 2021,
or in surveys in November

2020.
Pine Donkey Diuris tricolor 13 Sep-Oct No - surveyed No evidence of the species
Orchid was recorded at the site in

surveys in September 2020
and October 2021.

Slender Darling Swainsona 7 September No — surveyed Although surveys were

Pea murrayana conducted in early October
instead of September for
this species, the conditions
on site were optimal in
October 2021. Other
Swainsona species were
recorded flowering at this
time and the species was
not recorded during the
Step Change Project
(Umwelt 2016) as part of
surveys in the study area
that included targeted
searches in the proposal

site.
Silky Swainson- Swainsona 3 Sept-Oct No - surveyed No evidence of the species
pea sericea was recorded at the site

despite targeted surveys in
September 2020, October
2021 and November 2020.

Spiny Lepidium None Nov-April Yes — assumed This species has been

Peppercress aschersonii present assumed present in Zone 4
due to surveys being
conducted outside the
nominated survey period
for the species in this zone.
No evidence of the species
was recorded within Zone
1 despite targeted surveys
in November 2020 and it
has been excluded from
within this zone.

Winged Lepidium None Nov-Feb No - surveyed The survey dates for this

Peppercress monoplocoides species in the TBDC are
September to December,
noting to survey about 1-2
months after significant
rain. Given the significant
rain events in the months
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Common name Scientific name

BioNet
records in
locality

Survey months

Presence

Justification and location

preceding survey, the
presence of other seeding
Lepidium species, and the
survey period listed in the
TBDC it was determined
that the survey period in
October was suitable to
detect the species if
present. No evidence of
the species was recorded
at the site in surveys in
October 2021.

A number of species could be reliably discounted as occurring within the study area based on the habitat types
present, lack of microhabitats, degraded habitat features and/or the known distribution of the species. A number of
dual credit fauna species have foraging habitat present but either no potential breeding habitat was identified
during the field surveys, or the species does not breed in the area. These species are not ‘confirmed candidate
threatened species’ for the purposes of this assessment and do not require further assessment. Detailed
justification for the conclusion is provided in Table 25 and/or the ‘habitat/constraints’ fields in the credit calculator.

Table 25

Fauna

Black-breasted Buzzard (breeding
habitat)

Bush Stone-curlew

Eastern Pygmy-possum

Glossy Black-Cockatoo, Riverina
population

Grey-headed Flying-fox (breeding
habitat)

Koala (core habitat)

Large-eared Pied Bat

Excluded candidate species

Common name

Hamirostra melanosternon

Burhinus grallarius

Cercartetus nanus

Calyptorhynchus lathami - endangered
population
Pteropus poliocephalus

Phascolarctos cinereus

Chalinolobus dwyeri

No suitable breeding habitat. No
waterbodies, land within 40 metres of
riparian woodland on inland
watercourses or waterholes containing
dead or dying eucalypts in the proposal
site.

Habitat constraint — no suitable
fallen/standing dead timber and/or logs
with the proposal site located and
adjacent to an operation mine, which is
unlikely to constitute suitable habitat for
the species

No habitat constraints listed in the
Threatened Biodiversity Data
Collection. However, this species has
not been previously recorded in the
IBRA subregion and is therefore
considered a vagrant species.

Geographic limitation — proposal site is
not located within the Carrathool,
Griffith, Leeton or Narrandera LGA

No suitable breeding habitat. No
breeding camps present in the study
area

No core habitat present according to
mapping of Areas of Regional Koala
Significance (ARKS)

Habitat constraint — no cliffs or rocky
areas containing caves, overhangs,
escarpments, outcrops or crevices, or
within two kilometres of old mines or
tunnels
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Common name Scientific name Justification and location

Pink-tailed Legless Lizard Aprasia parapulchella No rocky habitat or areas within 50
metres of rocky habitat suitable for the
species to be present.

Regent Honeyeater (breeding habitat) Anthochaera phrygia No suitable breeding habitat. No
mapped habitat present in the area

Sloane’s Froglet Crinia sloanei Habitat constraint — no permanent or
ephemeral wet areas in the proposal
site and surrounding area. Targeted
surveys for the species were
conducted in areas of potential suitable
habitat in the study area for the
Rocklands E44 project and the species
was not recorded.

White-browed Treecreeper population Climacteris affinis - endangered Geographic limitation — proposal site is

in Carrathool LGA south of the Lachlan | population not located within the Carrathool LGA

River and Griffith LGA south of the Lachlan River and Giriffith
LGA

White Bellied Sea-Eagle (breeding Haliaeetus leucogaster No suitable breeding habitat. No large

habitat) dams or waterways present in the
area.

Flora

A spear-grass Austrostipa wakoolica Proposal site is located outside the

geographic limitations of the species
(i.e. south of Narrandera)

Lanky Buttons Leptorhynchos orientalis Proposal site is located outside the
geographic limitations of the species
(i.e. west of Narrandera/Lockhart Road
and north or Urana/Lockhart Rand)

Mossgiel Daisy Brachyscome papillosa Proposal site is located outside the
geographic limitations of the species
(i.e. south and west of the Coolamon to
Ardlethan Road, west of Lockhart and
north or Rand)

Sand-hill Spider Orchid Caladenia arenaria Proposal site is located outside the
geographic limitations of the species
(i.e. west of Lockhart and north or
Rand)

Small Scurf-pea Cullen parvum No habitat constraints listed in the
Threatened Biodiversity Data
Collection. However, the only
associated PCT for this species is a
very small, modified planting that was
selected as the closest fit PCT. The
habitat is therefore classified as
degraded and the species is unlikely to
be present.

Spike-Rush Eleocharis obicis Proposal site does not contain specific
habitat constraints for the species i.e.
semi-permanent/ephemeral wet areas
or periodically waterlogged sites.

6.2 Threatened species survey results
6.2.1 Threatened flora

No threatened flora species were recorded in the proposal site or study area during field surveys conducted in
September 2020, October 2021 or November 2020, the nominated survey months for the eight candidate
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threatened flora species listed in Table 24. Surveys in Zones 2-6 were only conducted during the October survey
period and were therefore outside the nominated survey period for some species in these portions of the proposal
site.

All potential threatened plant habitat associated with native vegetation in the proposal site was traversed on foot,
with no notable barriers to human movement or visibility encountered during the field survey. Field staff were able
to traverse all areas of potential threatened flora habitat on foot, in a manner that reflected threatened species
survey guidelines (DPIE 2020b, 2016; Cropper 1993). Some candidate threatened flora species can be excluded
from occurring at the proposal site, given they were not located despite targeted, seasonally appropriate survey by
experienced botanists familiar with each of the species. One threatened flora species has been assumed present
in parts of the proposal site due to surveys being conducted outside the nominated survey period for this species
and therefore species credits have been calculated for Lepidium aschersonii (refer 10.2).

6.2.2 Threatened fauna

Three threatened fauna species listed under the BC Act were recorded during surveys (see Figure 5):

—  Grey-crowned Babbler (Pomatostomus temporalis temporalis) — ecosystem credit species

—  Major Mitchell’'s Cockatoo (Lophochroa leadbeateri) — dual credit species. This species is an ecosystem credit
species for foraging habitat and a species credit species for breeding habitat.

—  Superb Parrot (Polytelis swainsonii) — dual credit species. This species is an ecosystem credit species for
foraging habitat and a species credit species for breeding habitat.

Twenty-five Superb Parrots in total were recorded adjacent to the proposal site during multiple survey periods,
foraging within Poplar Box — Belah woodland and on the edge of the woodland patches within the study area.
There was no evidence of breeding behaviour such as males returning to hollows to feed females or presence of
fledglings despite inspection of candidate nest trees with potentially suitable hollows. No individuals were observed
in the proposal site. Targeted field surveys were undertaken at a suitable time of year in the study area to detect
the Superb Parrot during the breeding period. It can reliably be discounted as breeding within the proposal site due
to targeted, seasonally appropriate survey effort not detecting any evidence of breeding behaviour in candidate
hollow-bearing nest trees.

Nine Grey-crowned Babblers were recorded adjacent to the proposal site, foraging within Poplar Box — Belah
woodland. No individuals were observed in the proposal site.

One Major Mitchell’'s Cockatoo was observed in the wider study area foraging in a cypress pine tree near the E22
Portal area. Potential nest trees for the species are present in the proposal site and study area, however no
evidence of breeding pairs in the vicinity of these trees or breeding behaviour was evidenced during any survey
period, both in the proposal site or wider study area.

The proposal site contains broadly suitable habitat for the additional candidate threatened species listed in Table
24. Targeted field surveys were undertaken at a suitable time of year to detect each of these species if present at
the proposal site. None of these species were observed and there have been no local records of the species
(DPIE 2021a).

The candidate threatened fauna species can be excluded from occurring at the proposal site, given they were not
located despite targeted, seasonally appropriate survey by experienced ecologists familiar with each of the
species and the habitat resources associated with breeding activity. The majority of dual credit candidate credit
species could be excluded from targeted surveys due to the absence of habitat constraints required as habitat
features such as hollow-bearing trees and large wetland areas.

There are no waterbodies at the proposal site to provide potential habitat for any threatened listed species under
the FM Act.

6.2.3 Threatened ecological communities

PCT 277 at the proposal site comprises an occurrence White Box Yellow Box Blakely’s Red Gum Grassy
Woodland and Derived Native Grassland in the NSW North Coast, New England Tableland, Nandewar, Brigalow
Belt South, Sydney Basin, South Eastern Highlands, NSW South Western Slopes, South East Corner and Riverina
Bioregions which is listed as a CEEC under the BC Act. The occurrence in the proposal site is a small area (0.55
hectares) of planted vegetation that has been classified as PCT 277 as the closest matching PCT. It is not
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commensurate with the EPBC Act listing of the community due to the small size of the patch and insufficient native
species in the patch.

PCT 56 identified within the proposal site does not comprise an occurrence of a threatened ecological community
under the BC Act. PCT 56 does not meet the key diagnostic characteristics in the listing advice for Poplar Box
Grassy Woodland on Alluvial Plains as listed under the EPBC Act due to the dominance of introduced cover in the
groundlayer and not meeting the minimum patch size requirement to qualify for listing with at least 10 trees per
hectare greater than 30 centimetres in diameter at breast height.

PCTs 76, 80 and 82 comprises an occurrence of the threatened ecological community Inland Grey Box Woodland
in the Riverina, NSW South Western Slopes, Cobar Peneplain, Nandewar and Brigalow Belt South Bioregions,
which is listed as an EEC under the BC Act. These communities are dominated by a canopy of Grey Box, with
PCTs 76 and 82 also being commensurate with the related EEC listed under the EPBC Act as Grey Box
(Eucalyptus microcarpa) Grassy Woodland and Derived Native Grasslands of South-Eastern Australia. PCT 80
does not classify for listing as the EPBC Act form of the community due to the small size of the patch which does
not meet minimum size requirements (see Figure 5).
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7.

Avoid and minimise impacts

7.1 Overview

The mitigation of adverse effects arising from the proposal has been presented according to the hierarchy of
avoidance, mitigation and offsetting of impacts. The proposal has been located and designed to avoid impacts on
biodiversity values as far as possible as discussed in Section 7.2. The proposal has been purposefully sited in an
area of agricultural land that contains minimal remnant native vegetation or threatened species habitat. The
proposal would result in minimal direct impacts on native biota and their habitats within the proposal site
associated with a small area of native vegetation that could not be practically avoided.

There is limited potential for impacts on native vegetation or threatened species habitat in the study area during
the longer-term operational phase of the proposal. Specific mitigation measures are recommended in section 9.1
to further minimise impacts on the natural environment and biodiversity values.

7.2 Measures to avoid and minimise impacts

During the development of the proposal, the areas proposed for development have been largely focused on land
classified as Category 1 - Exempt Land and areas that have previously been heavily disturbed due to past
agricultural and forestry practices. These areas are largely cleared of remnant vegetation and dominated by
introduced groundcover species. Therefore, impacts to biodiversity have been largely avoided, with the proposal
site boundary being purposefully located to avoid remnant patches of woodland in the south-eastern section of the
Northparkes Mines site boundary. The proposal does not encroach into these remnant patches of woodland. The
total proposal site area of 98.16 hectares comprises 83.23 hectares of Category 1 — Exempt Land, including low
conservation grasslands, cropping and plantings; and just 13.59 hectares of native vegetation (see Table 26).

The placement of stockpiling areas to the west of the access road has purposefully minimised biodiversity impacts
by avoiding remnant paddock trees (pre-1990) and an area of regrowth around some of these trees. This area has
been located within currently approved operational areas or land assessed as being Category 1 — Exempt Land.

GHD | Northparkes Mines | 12551921 | Northparkes Mines Modification 6 — E31 Precinct, E22 Portal & TSF2 Buttressing 52

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from, this draft document
must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft document. To the maximum extent permitted
by law, GHD disclaims any responsibility or liability arising from or in connection with this draft document.



8.

Assessment of impacts

8.1 Direct impacts

Removal or modification of vegetation

The proposal would predominantly impact Category 1 — Exempt Land and areas of exotic grassland, with relatively
small patches of remnant vegetation proposed to be removed. In total, the proposal would remove 13.59 hectares
of native woodland as summarised in Table 26. All vegetation would be completely removed by the proposal for
establishment of the clay and gravel borrow pits, extension of the E31 and E31N pits, E22 Portal construction,
TSF2 buttressing, waste rock stockpiling areas and all associated ancillary infrastructure. The estimated
disturbance area of vegetation to be removed in Limestone National Forest for the construction of the E22 is
expected to be an overestimation of the actual vegetation removal required. This area is likely to be refined further
by Northparkes during detailed design and the area of disturbance could potentially only be about one hectare
hectares.

Table 26 Direct impacts
Plant community type Threatened ecological community Area impacted (ha)
Zone 1 — PCT 56 — Poplar Box - Belah woodland on Does not meet condition criteria for 0.73

clay-loam soils on alluvial plains of north-central NSW | EPBC Act TEC
— degraded understorey

Zone 2 — PCT 80 — Western Grey Box - White TEC — Grey Box Woodland (BC Act & | 0.19
Cypress Pine tall woodland on loam soil on alluvial EPBC Act)

plains of NSW South Western Slopes Bioregion and

Riverina Bioregion — good

Zone 3 — PCT 248 — Mixed box eucalypt woodland on | Does not meet condition criteria for 9.58
low sandy-loam rises on alluvial plains in central BC Act or EPBC Act TEC

western NSW — degraded understorey

Zone 4 — PCT 76 — Western Grey Box tall grassy TEC — Grey Box Woodland (BC Act & | 1.43

woodland on alluvial loam and clay soils in the NSW EPBC Act)
South Western Slopes and Riverina Bioregions —

good

Zone 5 — PCT 82 — Western Grey Box - Poplar Box - TEC — Grey Box Woodland (BC Act & | 1.11
White Cypress Pine tall woodland on red loams EPBC Act)

mainly of the eastern Cobar Peneplain Bioregion -

good

Zone 6 — PCT 277 — Blakely’s Red Gum — Yellow Box | CEEC — Box-Gum Woodland (BC 0.55
grassy tall woodland of the NSW South Western Act, does not meet condition criteria

Slopes Bioregion — planting for EPBC Act CEEC)

Total native vegetation 13.59
Exotic grassland and cleared areas 1.35
Category 1 — Exempt Land, including low conservation grasslands, cropping and plantings 83.23
Total proposal site 98.16

Removal of habitat and habitat resources

The vegetation that would be removed or modified provides potential habitat resources for native fauna species,
including threatened species of fauna. The survey effort to date has been sufficient to exclude impacts on all
candidate species credit entities, with the exception of Lepidium aschersonii. The majority of candidate species
credit species are dual credit species with breeding habitat excluded based on targeted, seasonally appropriate
survey effort not detecting any evidence of breeding behaviour in candidate hollow-bearing nest trees. Other
candidate species credit species were excluded based on the lack of large waterbodies and riparian habitat.
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The clearing of about 13.59 hectares of native woodland within a 98.16 hectare proposal site would include the
removal of mature trees and some hollow-bearing trees. Mature trees have value for fauna populations as sources
of foraging resources such as leaves, nectar, sap or seed and substrate for invertebrate prey.

The proposal would involve the removal of about 32 hollow-bearing trees. These trees are scattered throughout
the patches of remnant woodland, however are limited in the Poplar Box woodland due to its relatively young age
class of trees. Hollows are a limited resource, relied on by many native fauna for shelter and breeding. Galahs
(Eolophus roseicapilla) and Cockatiels (Nymphicus hollandicus) were observed at hollows during surveys in the
wider study area. The removal of these hollows would reduce the extent of potential breeding habitat for native
species in the area, including hollow-dependant bird species, arboreal fauna and microchiropteran bats.

In the context of the areas of remaining native woodland surrounding the proposal site, particularly in the patches
in the south-east portion of the lot in which the proposal is located, the proposal would remove a very small
proportion of the alternative habitat resources for local populations of native fauna. There is over 90 hectares of
remnant native vegetation within these adjacent patches. It is therefore unlikely that the proposal would
substantially impact on the available habitat resources of local fauna in the study area.

Fauna injury and mortality

As described above, the proposal site provides a variety of habitat resources for native fauna species, including
foraging, roosting and shelter resources for threatened species as well as common native fauna. Groundcover
vegetation, leaf litter and woody debris would provide shelter and foraging substrate for reptiles, frogs and
invertebrates. Construction may result in the injury or mortality of some individuals of these less mobile fauna
species and other small terrestrial fauna that may be sheltering in vegetation within the proposal site during
clearing activities. More mobile native fauna such as native birds, bats, terrestrial and arboreal mammals that may
be sheltering in vegetation in the proposal site are likely to evade injury during construction activities.

Recommendations have been made in Section 9.1 above to minimise the risk of vegetation clearing activities
resulting in the injury or mortality of resident fauna including existing tree felling procedures for rescue of fauna.

Fragmentation or isolation of habitat

The proposal site is mostly located in already cleared land. The majority of the proposal site is comprised of exotic
grassland previously modified for agricultural practices, and already comprises a gap in habitat for less mobile or
shelter dependent native fauna. Small isolated patches of woodland vegetation would be removed from the central
section of the proposal site in the E31 area, which are surrounded by exotic grassland and not connected to any
other native vegetation. The proposal would result in the complete removal of these small patches of vegetation,
however this would comprise a minor contribution to the degree of habitat fragmentation in the local area. These
patches are already isolated within an extensively cleared area dominated by exotic grassland and mine
infrastructure. It is unlikely these patches of vegetation provide preferred habitat for fauna species in the study
area or that they provide important ‘stepping stones’ of connectivity due to their isolation. There is alternative
refuge habitat in larger patches of woodland vegetation in the locality that would not be disturbed for the proposal.

Vegetation to be removed for the E22 Portal is located within Limestone National Forest and would remove a
portion of connected habitat within the State Forest, reducing the patch size. Vegetation to be removed for the
TSF2 buttressing and the north-western patch of vegetation in the E31 area would result in the complete removal
of these patches of vegetation. There are patches of connected vegetation that would be retained and would
provide alternative refuge habitat for fauna species in the study area including fauna displaced by clearing of the
proposal site. Patches of vegetation within the future Rocklands TSF site would be removed for the E44 Rocklands
Project. This would further reduce the alternative habitat available for native fauna species in the study area and
locality once removed. Alternative habitat would remain within Limestone National Forest and in the large patch of
woodland to the east of the TSF2 site, which is part of a large Travelling Stock Reserve of over 300 hectares and
extends north connecting to a Northparkes offset area within the locality. Additionally, Northparkes have planted
tree corridors to the east and south of the proposed Rocklands site, which will form habitat connectivity between
otherwise isolated patches of native vegetation.

Native vegetation in the proposal site is surrounded by, or at the edge of, existing clearings that have been cleared
for mining or agriculture (see Figure 3). The proposal would not isolate any patches of habitat and no connecting
links would be severed. The proposal site predominantly contains extensively fragmented patches of remnant
habitat within an agricultural landscape and is unlikely to support populations of shelter dependant or less mobile
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fauna species. In this context vegetation removal for the proposal is unlikely to comprise a significant barrier to the
movement of any locally occurring fauna species. The proposal would fragment vegetation in Limestone National
Forest by reducing the area of available habitat, however, the remaining area of the State Forest would remain as
one contiguous patch.

8.2 Indirect impacts

Indirect impacts that may occur as a result of the proposal are described in Table 27. Mitigation measures
proposed to minimise the risk of these impacts are detailed in Section 9.1. Given the current degraded nature of
the majority of the proposal site, the existing and past agricultural practices that have occurred and the proposed
mitigation measures, indirect impacts are not likely to result in any substantial negative impacts on native
vegetation or other threatened species habitat to a greater extent than that which already occurs in the study area.
No biodiversity offsets have been calculated for indirect impacts.

Table 27 Indirect impacts

Impact ___________Descripton

Weed invasion and edge effects ‘Edge effects’ refer to the increased noise and light or erosion and sedimentation at
the interface of intact vegetation and cleared areas. Edge effects may result in
impacts such as changes to vegetation type and structure, increased growth of
exotic plants, increased predation of native fauna or avoidance of habitat by native
fauna. Altered environmental conditions along new edges can allow invasion by
pest animals specialising in edge habitats and/or change the behaviour of resident
animals. Edge effects would result from construction activities and then continue to
affect vegetation and habitats adjoining the proposal site.

The majority of the proposal site and adjoining land has been extensively cleared for
agricultural purposes. Patches of remnant vegetation occur to the south-east, south
and south-west of the proposal site and would be exposed to additional edge effects
through clearing for the proposal (see Figure 3). Various weeds and exotic pasture
species are present throughout the proposal site. Construction of the proposal
would result in direct disturbance occurring adjacent to these woodland patches,
and has the potential to further introduce or spread weeds. Given the existing
degree of vegetation clearing and ongoing disturbance from mining activities and
agricultural practices in the study area this would comprise a minor increase in the
degree of edge effects.

Pests and pathogens Construction activities, in general, have the potential to introduce or spread
pathogens such as Phytophthora (Phytophthora cinnamomi), Myrtle Rust (Uredo
rangelii) and Chytrid fungus (Batrachochytrium dendrobatidis) into native vegetation.
The potential for impacts associated with these pathogens is low, given the
disturbed nature of much of the study area, lack of permanent flowing water on site,
and the environmental safeguards that would be implemented during the
construction process.

Noise, light and vibration Construction of the proposal would require the use of additional vehicles and plant
in the site. Fauna that occupy habitats within the proposal site and adjacent areas
are likely to be accustomed to some existing noise and vibration originating from
vehicles and mining machinery. There is light spill currently experienced at the site
and adjacent area from the night operation of the mine.

Noise and vibration disturbance during construction could disturb resident fauna.
Operational noise, vibration and light impacts would be located closer to patches of
remnant vegetation, and may affect fauna species utilising habitat along the edges
of woodland patches. While there would be localised, temporary increases in noise,
vibration and light, resident fauna would be habituated to the relatively high
background levels associated with current mine operations. In this context increases
above existing background levels during construction are unlikely to result in a
significant impact on fauna that occur in the study area.

Sedimentation and erosion Construction of the proposal has the potential to result in sedimentation and erosion
within the proposal site and adjoining native vegetation and aquatic habitats,
through soil disturbance and construction activities. Aquatic habitat in the proposal
site is limited to an ephemeral drainage line in the south-western section of the
proposal site within a previously ploughed paddock. There is no fringing or
emergent vegetation in the drainage line. The drainage line flows into Goonumbla
Creek, which in the study area is also devoid of fringing and emergent vegetation.
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mpact ___________Descripton

Regardless, sediment laden runoff to waterways can alter water quality and
adversely affect aquatic life during periods of flow and where present. Given the
modified nature of drainage lines in adjacent areas and their ephemeral nature, the
potential for impacts is negligible. The Northparkes Environmental Management
System (EMS) provides management measures to minimise any potential impacts
within the mine site during all works.

Aquatic disturbance and pollution Construction of the proposal has the potential to result in the mobilisation of
contaminated sediments into waterways, or chemical spills from vehicles or plant.
The introduction of pollutants from the proposal into the surrounding environment, if
uncontrolled, could potentially impact on water quality further downstream during
periods of flow. Given the modified nature of drainage lines in adjacent areas and
their ephemeral nature, the potential for impacts is negligible. Management
measures to prevent potential impacts on waterways are included in the
Northparkes Water Management Plan and EMS and are likely to be effective in
preventing impacts on biodiversity values downstream of the proposal site.

Air quality Air quality impacts have the potential to impact the use of adjacent habitat by native
fauna species due to dust generating activities and increased vehicle emissions
from mining machinery in the proposal site. Potential impacts include smothering of
vegetation by dust, decreasing growth and health of vegetation communities and
flora species. Management measures to prevent air quality impacts, such as dust
suppression on roads and stabilisation of disturbed areas are included in the
Northparkes EMS and are likely to be effective in preventing impacts on biodiversity
values in habitats adjoining the proposal site.

8.3 Impacts on aquatic habitats

There are no farm dams, creeks or other areas of substantial aquatic habitat located within the proposal site. An
unnamed ephemeral drainage line that flows into Goonumbla Creek is located in the south-western portion of the
proposal site. However, this area is located within a cropped paddock, highly degraded with no fringing or
emergent vegetation, and only likely to provide marginal fauna habitat. In addition, this drainage line would not be
directly impacted by the proposal, with key features located outside of the drainage line (see Figure 1).

There is no mapped Key Fish Habitat in the proposal site, with a small portion of Goonumbla Creek mapped just
within the study area to the south-west of the proposal site. It is unlikely this would be impacted by the proposal
and no habitat for threatened biota listed under the FM Act would be directly impacted. Indirect impacts would
include sedimentation and erosion during construction, however this is unlikely given the distance between the
proposal site and the aquatic habitat. Given the generally dry nature of the ephemeral drainage line in the proposal
site, the risk of indirect impacts is low. There would be no blockage of fish passage or removal of snags as a result
of the proposal.

8.4 Prescribed impacts

Prescribed impacts relevant to the proposal are described below. Given the scale and context of the proposal
there are unlikely to be any substantial impacts on threatened species and their habitats beyond those associated
with the removal of vegetation and habitat in the proposal site.

8.4.1 Karst, caves, crevices, cliffs, rocks and other geological
features of significance

No areas of geological significance are present. No caves suitable for roosting or breeding of bats are present.

8.4.2 Human made structures and non-native vegetation

No buildings, culverts, bridges or similar human-made structures of particular relevance to fauna would be
removed for the proposal.

The proposal would remove up to 118.81 hectares of non-native vegetation associated with exotic grassland
predominantly from past cropping activities. Non-native vegetation does not comprise habitat for any threatened
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flora species (see section 6.1.2) and provides minimal habitat resources for threatened fauna species. Only mobile
fauna species of open country would occur in non-native vegetation at the proposal site. Raptors may hunt over
non-native grassland on occasion. Similarly, microchiropteran bats may forage above the non-native grassland.
Bird species that forage in woodland areas may also forage in the adjacent non-native grassland on occasion. No
threatened fauna species would rely on habitat resources in these areas for their survival in the locality, but may
use these areas on occasion as part of a much larger home range.

Areas of exotic vegetation would be removed and soil excavated for use as borrow pits, pit extensions, and for
ancillary facilities such as haul roads. Stockpiling areas would also be permanently disturbed through extended
smothering of vegetation. These areas would undergo permanent vegetation removal, however this is unlikely to
comprise a substantial impact on biodiversity values due to fauna species being unlikely to rely on habitat
resources in these areas.

8.4.3 Habitat connectivity

Habitat fragmentation through the clearing of vegetation can increase the isolation of remnant vegetation and
create barriers to the movements of small and sedentary fauna such as ground dwelling mammals, reptiles and
amphibians. Furthermore, habitat fragmentation can create barriers to the movement of pollinator vectors, such as
insects, or seed vectors, such as birds, and consequently affect the life cycle of both common and threatened
flora.

Native vegetation in the proposal site is surrounded by, or at the edge of, existing cleared areas that have been
cleared for mining or agriculture (see Figure 3). Habitat in the proposal site provides very little value as a fauna
movement corridor. Small isolated patches of woodland vegetation would be removed from the central section of
the proposal site, which are surrounded by exotic grassland and not connected to any other native vegetation. A
small patch of woodland would be removed from the north-western section of the proposal site, which is also
surrounded by exotic grassland and mine workings with a minor connection to remnant vegetation to the north and
west. The proposal would result in the complete removal of these small patches of vegetation, however these
patches of vegetation are unlikely to provide substantial habitat connectivity due to their isolation. More mobile
species such as bats and birds may use these patches as alternative habitat, however species that require larger
tracts of connected vegetation are unlikely to occur within these small, fragmented patches. Larger patches of
woodland vegetation are located adjacent to the proposal site and likely to provide preferred habitat for fauna
species in the study area with no vegetation removal occurring within these patches.

Direct impacts to habitat connectivity associated with removal of native vegetation are discussed further in section
8.1.

8.4.4 Water bodies, water quality and hydrological processes

No waterbodies, including farm dams, would be removed by the proposal. Waterbodies in the proposal site are
limited to a minor, unnamed ephemeral drainage line located in the south-western section of the proposal site,
however there would be no direct impacts on this drainage line with key features of the proposal not intersecting
with it. This drainage line does not contain any fringing or emergent vegetation and is located within a previously
cropped paddock that has been entirely disturbed. There is no evidence that aquatic habitat in the vicinity of the
proposal site would be occupied by any threatened biota (see section 8.3). It is likely to provide poor quality
habitat for threatened species, if any. Indirect impacts to this drainage line are likely to be negligible, with water
only occurring in the drainage line following high rainfall events.

There may be minor impacts on aquatic habitat downstream of the proposal site with the drainage line in the
south-western section of the proposal site flowing into Goonumbla Creek during periods of flow. However,
Goonumbla Creek is also a highly disturbed Creek in the study area with no fringing or emergent vegetation, and
likely also to hold water only during periods of increased rainfall. The proposal would include implementation of
management measures to avoid downstream impacts.

8.4.5 Vehicle strike

Bogan Road and McClintocks Lane run along the eastern and southern boundary, respectively, of the lot in which
the proposal is located. An unnamed road travels from McClintocks Lane along the western boundary of the
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proposal site into the Northparkes Mine site, with the decommissioned Northparkes Lane connecting this road
along the northern boundary to Bogan Road in the east. The majority of vehicle movements in the study area are
associated with machinery movements within the mine and delivery of materials to and from the mine along the
local road network. Currently, vehicle movements within the proposal site are related to accessing various parts of
the existing mine, and agricultural areas. The movements of vehicles and machinery would increase during both
the construction and operation phases of the proposal, however the risk of vehicle strike would be minimal noting
that fauna species would be unlikely to utilise the mine site as habitat once in operation.

The potential risk of vehicle strike is most relevant to common species of agricultural landscapes such as
kangaroos which may be using the proposal site to move between areas of foraging or shelter habitat. More
mobile threatened species of open country such as the Grey-crowned Babbler may traverse the proposal site on
occasion but are likely to evade vehicles and so the risk of injury and mortality is low.

8.5 Consideration of MNES

The proposal may result in potential direct impacts to the following MNES:

—  Grey Box (Eucalyptus microcarpa) Grassy Woodland and Derived Native Grasslands of South-Eastern
Australia (PCT 76 and 82), which is listed as an EEC

—  Corben’s Long-eared Bat (Nyctophilus corbeni), which is listed as a vulnerable species

—  Spiny Peppercress (Lepidium aschersonii), which is listed as a vulnerable species

—  Superb Parrot (Polytelis swainsonii), which is listed as a vulnerable species

—  Grey-headed Flying-fox (Pteropus poliocephalus), which is listed as a vulnerable species.

Areas of woodland containing a canopy dominated by Grey Box, and that are greater than 0.5 hectares in size to
meet the minimum size requirements for listing, are consistent with the criteria for Grey Box Grassy Woodland and
Derived Native Grasslands of South-Eastern Australia as listed under the EPBC Act. These areas have a
predominantly native understorey and are of sufficient size to be classified as the EPBC Act listed form of the
community. The area of this community to be removed is 2.54 hectares.

Corben’s Long-eared Bat was not recorded in the proposal site during surveys. However, the species may use the
proposal site for foraging and breeding. The proposal would remove 10.88 hectares of native woodland from
associated PCTs that provide potential habitat for the species. There are over 90 hectares of similar native
woodland habitat in the adjacent patches of vegetation within the buffer area that provide potential habitat for the
Corben’s Long-eared Bat. The habitat to be removed, therefore represents only a minor fraction of the potential
habitat for the species in the study area (less than one percent in the surrounding buffer area). This is an even
smaller fraction of the potential alternative habitat within the locality.

The Superb Parrot was recorded during the survey period for the E44 Rocklands Project, in woodland adjacent to
the proposal site. The proposal would remove 13.59 hectares of native woodland from associated PCTs that
provide potential foraging and movement habitat for the species. There are over 90 hectares of similar native
woodland habitat in the adjacent patches of vegetation within the buffer area that provide known habitat for the
Superb Parrot. The habitat to be removed, therefore represents only a minor fraction of the potential habitat for the
species in the study area (less than two percent in the surrounding buffer area). This is an even smaller fraction of
the potential alternative habitat within the locality.

The Grey-headed Flying-fox was not recorded in the proposal site or study area during surveys. However the
regional population of this highly mobile species likely to use the proposal site for foraging habitat on occasion.
The proposal would remove 2.71 hectares of native woodland from associated PCTs that provide potential
foraging habitat for the species. There are over 90 hectares of similar native woodland habitat in the adjacent
patches of vegetation within the buffer area that provide potential habitat for the Grey-headed Flying-fox. The
habitat to be removed, therefore represents only a minor fraction of the potential habitat for the species in the
study area (less than one percent in the surrounding buffer area). This is an even smaller fraction of the potential
alternative habitat within the locality.

In general, the habitat to be removed for these species provides limited value given its fragmentation and location
next to an existing operational mine. In the context of potential habitat in the locality, better quality habitat is
present in areas outside the proposal site and study area boundary.
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Spiny Peppercress was not recorded in the proposal site, however, due to the inability to survey parts of the
proposal site during the nominated survey period, this species is assumed to be present in associated PCTs. A
total of 1.43 of potential habitat within associated PCTs would be removed for Spiny Peppercress. This represents
a minor fraction of the potential alternative habitat in the study area for these species (less than three percent of
the surrounding buffer area).

Assessments of significance of impacts on these MNES have been prepared in accordance with the ‘Matters of
National Environmental Significance Significant impact guidelines 1.1 Environment Protection and Biodiversity
Conservation Act 1999 (DotE, 2013) and are provided in Appendix E.

Given the small area of direct impacts on native vegetation that has the potential to provide habitat for these
MNES in the context of the alternative potential habitat in the surrounding study area and locality, the proposal is
unlikely to constitute a significant impact, and no further assessment or approval of the proposal under the EPBC
Act is likely to be required.

The occurrence of PCT 56 within the proposal site does not meet the key diagnostic characteristics in the listing
advice for Poplar Box Grassy Woodland on Alluvial Plains as listed under the EPBC Act and therefore was not
assessed further.

The occurrence of PCT 277 within the proposal site does not meet the key diagnostic characteristics in the listing
advice for White Box Yellow Box Blakey’s Red Gum Grassy Woodland as listed under the EPBC Act and therefore
was not assessed further.
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9.

Mitigation and management of impacts

9.1 Mitigation of impacts

Construction of the proposal would be done according to the guidelines and protocols within Northparkes

Environmental Management System (EMS). The EMS includes industry-standard measures for the management
of soils, surface water, weeds and pollutants as well as pre-clearing procedures for fauna habitat resources such

as hollow-bearing trees. Implementation of the EMS will assist in preventing indirect impacts such as erosion,
weed transmission and water pollution within the mine site and adjacent areas.

In order to address the potential impacts of the proposal on biodiversity, the mitigation measures outlined in Table
28 would be implemented. No adaptive management actions are proposed.

Table 28 Mitigation measures

Mitigation measures Responsible party
Low

Pre-construction /
clearing

Construction /
clearing

Continued implementation of established pre-
clearance protocols for Northparkes Mines Step
Change Project

Ensure all workers are provided with an
environmental induction prior to starting work on site.
This would include information on the ecological
values of the site and protection measures to be
implemented to protect biodiversity.

Use of and regular inspection and maintenance of
erosion and sediment control measures.

Fence off or mark trees and areas of native
vegetation to be retained, to avoid additional impacts
on vegetation. Fencing should protect the entire Tree
Protection Zone (a general 5 metre buffer zone will
be applied, which is sufficient for the tree sizes
present).

Appropriate buffers would be established around
trees that are to be retained. Work would avoid
damage to the structural root zones (SRZ) of the
trees

Restrict stockpiles of construction materials, fill or
vegetation to existing cleared areas and not within
areas of adjoining native vegetation

Water should be applied to stockpile areas during
windy conditions

Construction traffic would remain on existing roads
and tracks and avoid areas of native vegetation
where practicable.

Continued implementation of established procedures
for Northparkes Mines Step Change Project for the
management of habitat features, including hollow-
bearing trees

Reinstatement of unstable surfaces as quickly as
practicable after construction for those areas not to
be directly used for proposal infrastructure

Construction
contractor/ Site
ecologist

Construction
contractor/ Site
ecologist

Construction
contractor

Construction
contractor/ Site
ecologist

Construction
contractor/ Site
ecologist

Construction
contractor

Construction
contractor

Construction
contractor

Site ecologist

Construction
contractor

Risk of residual
impact

Low

Low

Low

Low

Low

Low

Low

Low

Low
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9.2 Remediation of the mine

At the end of the mine’s life (31 December 2032) it would be decommissioned according to the Project Approval.
Rehabilitation would be undertaken according to the Rehabilitation Management Plan and the Mining Operations
Plan of Northparkes Mine. Northparkes Mines would remove all existing infrastructure and a rehabilitation plan
would be prepared detailed the actions required to return the site to a condition considered suitably remediated.

The approved final uses of the land on which the mine operates are agriculture, native vegetation and
conservation.
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10. Impact Summary

10.1 Assessment of serious and irreversible impacts

Under the BC Act, a determination of whether an impact is serious and irreversible must be made in accordance
with the principles set out in Section 6.7 of the BC Regulation.

The principles are aimed at capturing impacts which are likely to contribute significantly to the risk of extinction of a
threatened species or ecological community in New South Wales. These impacts will:

—  Cause a further decline of the species or ecological community that is currently observed, estimated, inferred
or reasonably suspected to be in a rapid rate of decline, or

—  Further reduce the population size of the species or ecological community that is currently observed,
estimated, inferred or reasonably suspected to have a very small population size, or

— Impact on the habitat of a species or ecological community that is currently observed, estimated, inferred or
reasonably suspected to have a very limited geographic distribution, or

— Impact on a species or ecological community that is unlikely to respond to measures to improve habitat and
vegetation integrity and is therefore irreplaceable.

The decision-maker must determine whether or not an impact on biodiversity values is likely to be a serious and
irreversible impact (SAIll). The framework allows for decision-makers to take into account the scale of an impact
and the potential for avoidance and mitigation. These factors are weighed against the status and vulnerabilities of
the potential SAll entity to ultimately determine if a proposal would result in a SAll (DPIE 2019). If there is a SAll
for a State significant development, the development may be approved but the approval authority must take those
impacts into consideration and determine whether there are any additional and appropriate measures that would
minimise those impacts if approval is granted.

The proposal site contains one threatened ecological community that is listed as an SAIll entity. The proposal
would remove a small area (0.55 hectares) of planted vegetation that has been classified as Box-Gum Woodland
as listed under the BC Act. Therefore, further consideration of this SAll is required and included in Table 29. No
other SAIll entities would be impacted by the proposal.

Table 29 Box-Gum Woodland SAll assessment

Box-Gum Woodland

1. Current status

a. evidence of rapid decline (Principle 1, clause The National Recovery Plan (2011) estimates that about
6.7(2)(a) BC Regulation) as the current total 250,729 hectares of Box-Gum Woodland still exists in NSW.
geographic extent of the TEC in NSW AND the Ninety-three percent of the pre-European extent of the
estimated reduction in geographic extent of the TEC community is estimated to have been cleared, comprising a
since 1970 (not including impacts of the proposal) rapid decline in the extent of the community.
b. extent of reduction in ecological function for the According to the NSW NW Threatened Species Scientific
TEC using evidence that describes the degree of Committee (TSSC) (2020), Box-Gum Woodland is subject to a
environmental degradation or disruption to biotic number of threats that have caused severe declines in biotic
processes (Principle 2, clause 6.7(2)(b) BC processes and interactions throughout its range and are likely
Regulation) indicated by: to cause continuing decline in the future, including:
i. change in community structure —  Agricultural production — including the grazing of domestic
ii. change in species composition stock, with less than 10 percent of the original distribution of

the community likely to have avoided the long-term impacts
of pastoralism. Grazing has led to a reduction in understorey
species diversity and richness due to the loss of native
species that are palatable and intolerant to grazing by

vi. fragmentation of habitat domestic stock. Grazing also promotes the colonisation of
exotic species that compete with native species.

iii. disruption of ecological processes
iv. invasion and establishment of exotic species
v. degradation of habitat, and

- Dryland salinity — extensive areas of the community are
subject to dryland salinity which arises from elevated water
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Box-Gum Woodland

tables and has been associated with eucalypt dieback, the
death of understorey species and invasion by exotic species

—  Elevated soil nitrogen — as a result of the application of
chemical fertilisers, which is associated with the invasion of
weeds and conversion from native to exotic pasture.
Eucalypt dieback is also associated with elevated soil
nutrients due to increased insect attack

—  Fire regimes — Prolonged absence of fire may result in
declines in species diversity as less competitive species are
excluded. Fire promotes the regeneration of shrub species,
which can alter the shrub/grass composition of the
community.

c. evidence of restricted geographic distribution for
the threatened species s (Principle 3, clause
6.7(2)(c) BC Regulation) presented by:

i. extent of occurrence
ii. area of occupancy
iii. number of threat-defined locations

The TSSC (2020) estimates the communities extent of
occurrence as 702,800 kilometres squared with an area of
occupancy of 151,100 kilometres squared. The annual loss of
the community to agriculture during 2009-2016 was estimated
at 395 hectares, which increased to 654 hectares during 2016-
2017 and 1,344 hectares during 2017-2018. The Community
has been extensively cleared throughout its range and
remnants typically are small, isolated, highly fragmented, occur
in predominantly cleared landscapes and exhibit highly
modified understoreys.

d. evidence that the TEC is unlikely to respond to
management (Principle 4, clause 6.7(2)(d) BC
Regulation)

Due to the threatened processes that have contributed to the
loss and decline of the community being widespread and
difficult to manage, the community has largely been
permanently altered across its distribution. Agricultural
practices have caused invasion of exotic flora species and
fauna species such as Rabbits in addition to domestic stock.
Highly invasive weed species have reduced native plant cover,
which has often followed impacts by heavy grazing. These
species colonise rapidly and impacts are difficult to reverse with
certain native species likely to be permanently lost (TSSC
2020). Regeneration of the community following cropping
activities is unlikely, with paddock trees often the only retained
component.

Impact assessment

a. the impact on the geographic extent of the TEC
(Principles 1 and 3) by estimating the total area of
the TEC to be impacted by the proposal:

i. in hectares, and

The proposal would result in direct impacts to 0.55 hectares of
Box-Gum Woodland. The community in the proposal site exists
as a planting of mixed eucalypt species with PCT 277,

associated with Box-Gum Woodland, being the closest fit PCT.

ii. as a percentage of the current geographic
extent of the TEC in NSW

The extent of the planted community to be removed by the
proposal is negligible (0.0002 percent of the estimated
remaining extent of the community).

b. the extent that the proposed impacts are likely to
contribute to further environmental degradation or
the disruption of biotic processes (Principle 2) of the
TEC by:
i. estimating the size of any remaining, but now
isolated, areas of the TEC,; including areas of the
TEC within 500 m of the development footprint or
equivalent area for other types of proposals

The proposed impacts on the community are negligible
comprising removal of 0.55 hectares of plantings that are
classified as Box-Gum Woodland. The patch of the community
to be removed is not connection to any other remnant patches
in the locality. the proposal would not isolate any patches of the
community or otherwise lead to further environmental
degradation or disruption of biotic processes of the community.

ii. describing the impacts on connectivity and
fragmentation of the remaining areas of TEC
measured by:

distance between isolated areas of the TEC,
presented as the average distance if the remnant
is retained AND the average distance if the
remnant is removed as proposed, and

The proposal would result in the complete removal of the
planting classified as Box-Gum Woodland. The study area is
mostly dominated by Grey Box and Poplar Box woodland
communities and therefore there is very limited Box-Gum
Woodland mapped in the locality. The proposal would not
impact on the connectivity or dispersal ability of patches of Box-
Gum Woodland in the wider locality with no mapped Box-Gum
Woodland in the buffer area of the proposal.
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Box-Gum Woodland

estimated maximum dispersal distance for native
flora species characteristic of the TEC, and

other information relevant to describing the
impact on connectivity and fragmentation, such
as the area to perimeter ratio for remaining areas
of the TEC as a result of the development.

iii. describing the condition of the TEC according The community is located entirely within vegetation zone 6. The
to the vegetation integrity score for the relevant community comprises sub-mature, planted vegetation which
vegetation zone(s) (Section 4.3) including the has been categorised as Box-Gum Woodland based on the
relevant composition, structure and function closest fit PCT. The vegetation integrity score for the vegetation
condition scores for each vegetation zone zone is 54.8, with the following condition scores:

—  Composition — 83.1
- Structure — 67.6
- Function — 29.3.

10.2 Impacts requiring offset

Impacts associated with the proposal that require offsetting comprise the removal of 13.59 hectares of native
vegetation, and associated habitat for threatened biota. Impacts within the proposal site that require biodiversity
offsets are shown on Figure 6.

Ecosystem credits

The data from the fieldwork and mapping was entered into version 1.3.0.00 of the BAM calculator as a
‘Development Assessment’ to determine the number and type of biodiversity credits that would be required to
offset impacts of the proposal (‘Parent’ case 00027634). The biodiversity credit report is included in Appendix F
and summarised below.

There is 13.59 hectares of native vegetation at the proposal site that would be impacted by construction of
modification 6 at the Northparkes Mine. It is assumed the construction and operation of the mine modification
would result in the complete removal of all vegetation layers and habitat resources as follows:

—  Total removal of canopy, shrubs layers and groundcover layers, i.e. zero values for compositional, structural
and functional attributes, including:
e Number of large trees
e Stem size class
e  Regeneration
— Removal of all woody debris, i.e. zero values for fallen logs
— Removal of all leaf litter, i.e. zero values for leaf litter.
Therefore the ‘future vegetation integrity score’ for the six vegetation zones present was entered as 0.
Ecosystem credits that would be required to offset the impacts of the proposal are shown in Table 30.

Table 30 Ecosystem credits required to offset impacts of the proposal

Vegetation zone / PCT Area Current Future Change in BC Act Ecosystem
(ha) vegetation vegetation VI score status credits

integrity integrity required

score score

Zone 1 — 56 Poplar Box - Belah 0.73 34.2 0 -34.2 Not listed 12
woodland on clay-loam soils on

alluvial plains — degraded

understorey

Zone 2 — 80 Western Grey Box - 0.19 89.4 0 -89.4 EEC 8
White Cypress Pine tall

woodland on loam soil on alluvial

plains of NSW South Western
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Vegetation zone / PCT Current Future Change in BC Act Ecosystem
vegetation vegetation VI score status credits

integrity integrity required
score score

Slopes Bioregion and Riverina
Bioregion — good

Zone 3 — 248 — Mixed box 9.58 56.9 0 -56.9 Not listed 272
eucalypt woodland on low

sandy-loam rises on alluvial

plains in central western NSW —

degraded understorey

Zone 4 — 76 Western Grey Box 1.43 50.4 0 -50.4 EEC 36
tall grassy woodland on alluvial

loam and clay soils in the NSW

South Western Slopes and

Riverina Bioregions — good

Zone 5 — 82 Western Grey Box — | 1.11 85.5 0 -85.5 EEC 47
Poplar Box — White Cypress

Pine tall woodland on red loams

- good

Zone 6 — 277 Blakely’s Red 0.55 54.8 0 -54.8 CEEC 19
Gum — Yellow Box grassy tall

woodland of the NSW South

Western Slopes Bioregion —

planting

Total credits 394

* Vegetation integrity score using benchmark values for PCT

Species credits

Vegetation to be removed in vegetation zone 4 within the proposal site comprises potential habitat for Lepidium
aschersonii and could not be surveyed during the nominated survey period for the species. Therefore, Lepidium
aschersonii has been assumed to be present in vegetation zone 4, and a species polygon has been mapped over
the entire area of this vegetation zone (see Table 31 and Figure 7). Additional justification for the mapping of the
species polygon is provided in Appendix H.

Table 31 Species credits required to offset impacts of the proposal
Area (ha) Candidate | Species
SAll credits
required
Lepidium aschersonii 1.4 (all of 2 False 36
zone 4)

The Grey-crowned Babbler and Superb Parrot were recorded in habitat adjacent to the proposal site during field
surveys for the E44 Rocklands Project and are confirmed predicted threatened species for this assessment. Major
Mitchell’'s Cockatoo was recorded in habitat adjacent to the proposal site and is also a confirmed predicted
threatened species. The ecosystem credits listed above would offset the removal of foraging habitat for these
species and breeding habitat for the Grey-crowned Babbler as it is not a dual credit species. The Superb Parrot
and Major Mitchell's Cockatoo are dual credit species, being credit species for their breeding habitat. No evidence
of breeding, including breeding behaviour or breeding pairs was exhibited during field surveys for these species
during current surveys or surveys for the E44 Rocklands Project during the nominated survey period, within in the
proposal study area or the study area for the E44 Rocklands Project, which covers an extensive area. Therefore,
no species credits are required.

GHD | Northparkes Mines | 12551921 | Northparkes Mines Modification 6 — E31 Precinct, E22 Portal & TSF2 Buttressing 65

This document is in draft form. The contents, including any opinions, conclusions or recommendations contained in, or which may be implied from, this draft document
must not be relied upon. GHD reserves the right, at any time, without notice, to modify or retract any part or all of the draft document. To the maximum extent permitted
by law, GHD disclaims any responsibility or liability arising from or in connection with this draft document.



10.3 Impacts not requiring offset

Offsets are not required for impacts on non-native vegetation, or land classed as Category 1 — Exempt Land (refer
to BAM Section 1.5.1). No credits were calculated for predominantly exotic grassland, cropping and land classed
as Category 1 — Exempt Land, including low conservation value grasslands, as confirmed by the Interim GGAM
Calculator.

10.4 Option to meet offset obligations / approach to
delivering offsets

In accordance with the offset rules established by the Biodiversity Conservation Regulation 2017 there are various
means by which offset obligations described in Section 10.1 can be met. These include:

— Retiring the appropriate credits from an established stewardship site

—  Monetary payment directly into the Biodiversity Conservation Trust Fund, or

— Funding an approved biodiversity action. Funding a biodiversity action may be available as a last resort,
subject to consultation with approval authorities, if all other options are determined to be unsuitable.

Existing biodiversity credits

Should Northparkes Mines opt to offset the residual impacts of the proposal by securing and retiring appropriate
credits from stewardship site/s, these must fit within the trading rules of the BOS in accordance with the ‘like for

like’ report generated by the credit calculator. The like for like trading rules for the ecosystem credits required for
the proposal are summarised in Table 32. Species credits may be offset with the same species credits available
anywhere within NSW. If such credits are unavailable, credits would be sourced in accordance with the ‘variation
report’ generated by the BAM calculator.

Table 32

Credit class

Any PCT in the below

class

And in any of the below | Containing
hollow-
bearing trees

trading groups

‘Like for like’ ecosystem credits required to offset impacts of the proposal

In the below IBRA
subregions

Credit classes Floodplain Transition Floodplain Transition Yes Lower Slopes, Bogan-
for PCT 56 Woodlands (includes PCTs | Woodlands 270% and Macquarie, Inland
56, 74, 76, 80, 81, 82, 237, | <90% cleared group Slopes, Lachlan
244,248, 251, 628) (including Tier 2 or Plains, Murray Fans,
higher threat status) Murrumbidgee and
Credit classes Inland Grey Box Woodland - Yes Nymagee
for PCT 80 in the Riverina, NSW Or
South Western Slopes, Any IBRA subregion
Cobar Penepilain, that is within 100
Nandewar and Brigalow kilometres of the outer
Belt South Bioregions edge of the impacted
(includes PCTs 76, 80, 82, site.
101, 110, 237, 248)
Credit classes Floodplain Transition Floodplain Transition Yes
for PCT 248 Woodlands (includes PCTs | Woodlands 270% and
56, 74, 76, 80, 81, 82, 237, | <90% cleared group
244, 248, 251, 628) (including Tier 2 or
higher threat status)
Credit classes Inland Grey Box Woodland - Yes
for PCT 76 in the Riverina, NSW
Credit classes South Western Slopes, Yes

for PCT 82

Cobar Penepilain,
Nandewar and Brigalow
Belt South Bioregions
(includes PCTs 76, 80, 82,
101, 110, 237, 248)
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Credit class Any PCT in the below And in any of the below | Containing In the below IBRA

class trading groups hollow- subregions
bearing trees

Credit classes White Box - Yellow Box - No

for PCT 277 Blakely’s Red Gum Grassy
Woodland and Derived
Native Grassland in the
NSW North Coast, New
England Tableland,
Nandewar, Brigalow Belt
South, Sydney Basin,
South Eastern Highlands
(refer Appendix F for
included PCTs).

Proposed offset swap area

Northparkes have identified a 0.69 hectare area of retained vegetation within the existing approved operational
area for which a previous offset obligation has been discharged (refer Figure 6). The existence of this area and the
potential to use it for discharging part of the offset obligation for this proposal has been previously discussed with
DPIE. This area of woodland is proposed to be swapped for part of the offset obligation for the proposal. A
vegetation integrity plot was sampled during the survey period for the proposal to determine the condition of the
vegetation. The PCT was input into the calculator to determine the vegetation integrity score and the estimated
amount of credits the area would generate to make a direct comparison with the biodiversity credit obligation for
the proposal (refer Table 33).

Table 33 Proposed offset swap area characteristics and impact area credits required

PCT Area (ha) Vegetation Ecosystem

integrity credits
score

80 — Western Grey - White Cypress Pine tall woodland on loam 0.69 79.4 27
soil on alluvial plains of NSW South Western Slopes Bioregion
and Riverina Bioregion

Impact area zones suitable for trading

Zone 1 — 56 Poplar Box - Belah woodland on clay-loam soils on 0.73 34.2 12
alluvial plains — degraded understorey
Zone 2 — 80 Western Grey Box - White Cypress Pine tall 0.19 89.4 8

woodland on loam soil on alluvial plains of NSW South Western
Slopes Bioregion and Riverina Bioregion — good

Zone 4 — 76 Western Grey Box tall grassy woodland on alluvial 1.43 50.4 36
loam and clay soils in the NSW South Western Slopes and
Riverina Bioregions — good

Zone 5 — 82 Western Grey Box — Poplar Box — White Cypress 1.11 85.5 47
Pine tall woodland on red loams - good

The like-for like options for this PCT (refer Table 32) mean that PCT 80 can be used to offset impacts on PCT 56,
76, 80 and/or 82 as occur in the proposal site. Comparison of the impact areas and required ecosystem credits
indicate the offset area could potentially be used to offset all of zones 1 and 2 and/or parts of zones 4 or 5. If this
option is approved, it would satisfy a small part of the offset obligation for the proposal.

Payment into the Biodiversity Conservation Fund

A payment to the Biodiversity Conservation Fund (BCF) could be considered if a suitable number and type of
biodiversity credits could not be secured.

Appendix | presents the estimated cost of BCF payments for the proposal. The price per credit was obtained from
the biodiversity offset payment calculator (BOPC) which is the tool currently used by the BCT to determine BCF
payment amounts. It should be noted that payment for offsets are subject to change and that credit payment prices
are reviewed by the BCT quarterly. The BCT is currently undertaking a review of the BCF payment system and
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exploring alternatives to the current BOPC system. BCF payments will be determined on a non-negotiable, case-
by-case basis once an application is made by a proponent. The payment amounts presented within this report
were calculated using the BOPC on 15 November 2021 and are included in Appendix I.

10.5 Offsets for impacts on MNES

Under the bilateral agreement, only one decision including conditions on approval is made by NSW, accounting for
impacts to MNES occurring in NSW. Specific consideration of the assessment, approval and offsetting
requirements for MNES under the bilateral agreement is only required for controlled actions. Offsets are required
for any significant residual impacts on MNES, according to the requirements of the Environment Protection and
Biodiversity Conservation Act 1999 Environmental Offsets Policy October 2012 (EPBC Act Offsets Policy)
(DSEWPaC, 2012).

The proposal would remove habitat for the following MNES listed under the EPBC Act:

—  2.54 hectares of Grey Box Grassy Woodland and Derived Native Grasslands of South-Eastern Australia
(represents less than one percent of the potential mapped habitat in the study area — refer Figure 3)

— 10.88 hectares of potential Corben’s Long-eared Bat habitat from associated PCTs (represents less than two
percent of the potential mapped habitat in the study area — refer Figure 3)

— 1.43 hectares of assumed presence habitat for Spiny Peppercress (represents less than one percent of the
potential mapped habitat in the study area — refer Figure 3)

— 13.59 hectares of potential Superb Parrot foraging habitat from associated PCTs (represents less than two
percent of the potential mapped habitat in the study area — refer Figure 3)

—  2.71 hectares of potential Grey-headed Flying-fox foraging habitat from associated PCTs (represents less
than one percent of the potential mapped habitat in the study area — refer Figure 3).

The assessments of significance prepared for the EEC Grey Box Woodland, and the vulnerable Superb Parrot,
Corben’s Long-eared Bat, Spiny Peppercress and Grey-headed Flying-fox indicated that the proposal is unlikely to
have a significant impact on these MNES due to the limited removal of habitat in the context of the alternative
habitat in the surrounding study area and locality. The proposal is unlikely to remove any important habitat for
these species. Therefore, no offsets would be required under the EPBC Act.
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11. Conclusion

Northparkes Mines proposes to make changes to the existing E31 and E31N open cut pits that are currently
approved under PA 11_0060, south of the Rosedale TSF, located about 27 kilometres north-west of Parkes.
Additionally, the proposal also includes construction of a new portal for the E22 underground mining area and
Tailings Storage Facility 2 (TSF2) embankment buttressing to reinforce the TSF2. The proposal is known as
modification 6 of the existing approval.

The majority of the study area has been cleared and used for agriculture. The proposal site has been
predominantly cleared and cultivated and comprises cropland and grassland dominated by exotic species.
Remnant woodland is generally limited to small isolated patches adjacent to mine workings and agricultural land.
Patches of woodland dominated by Grey Box have retained a groundcover dominated by native species, despite
the relatively small patch sizes and surrounding disturbance from mine workings and agriculture. There are scatted
native groundcover species occurring throughout the Poplar Box dominated woodland, E22 Portal area and exotic
low conservation value grassland areas.

PCT 76, 80 and 82 comprise a local occurrence of the Inland Grey Box Woodland in the Riverina, NSW South
Western Slopes, Cobar Peneplain, Nandewar and Brigalow Belt South Bioregions which is listed as an
endangered ecological community (EEC) under the BC Act. Areas of woodland containing a canopy dominated by
Grey Box, and that are greater than 0.5 hectares in size to meet the minimum size requirements for listing, are
consistent with the criteria for listing as the EEC form of Grey Box Grassy Woodland and Derived Native
Grasslands of South-Eastern Australia listed under the EPBC Act. These areas have a predominantly native
understorey and are of sufficient size to be classified as the EPBC Act listed form of the community. The area of
this community to be removed is 2.54 hectares from a total 13.59 hectares of native vegetation in the proposal
site.

Three threatened fauna species listed under the Biodiversity Conservation Act 2016 (BC Act) were recorded
during surveys in the study area for the proposal and the E44 Rocklands Project; the Grey-crowned Babbler,
which is an ecosystem credit species, and the Superb Parrot and Major Mitchell’'s Cockatoo, which are a dual
credit species, with species credits required for breeding habitat. No evidence of breeding was recorded during
field surveys for these species during the nominated survey period in the proposal site and wider study area,
therefore no species credits were calculated.

Vegetation to be removed in vegetation zone 4 within the proposal site comprises potential habitat for Lepidium
aschersonii and could not be surveyed during the nominated survey period for the species. A species polygon for
Lepidium aschersonii has been prepared and species credits have been calculated for assumed habitat within
zone 4.

The location and layout of the proposal was purposefully designed to avoid or minimise impacts to biodiversity
values and especially threatened biota. Large areas of remnant woodland vegetation in better condition than that
which is in the proposal site were avoided with placement of key features outside of these areas, generally within
already cleared and disturbed areas. The placement of stockpiling areas to the west of the access road has
purposefully minimised biodiversity impacts by avoiding remnant paddock trees (pre-1990) and an area of
regrowth around some of these trees. This area has been located within currently approved operational areas or
land assessed as being Category 1 — Exempt Land. A range of mitigation measure areas are also proposed,
including protection of vegetation to be retained and salvage of resident fauna and habitat resources from within
clearing areas

The following ecosystem credits would be required to offset the residual impacts of the proposal:

— 12 credits for Zone 1 — PCT 56 Poplar Box - Belah woodland on clay-loam soils on alluvial plains of north-
central NSW — degraded

— 8 credits for Zone 2 — PCT 80 Western Grey Box - White Cypress Pine tall woodland on loam soil on alluvial
plains of NSW South Western Slopes Bioregion and Riverina Bioregion — good

— 272 credits for Zone 3 — PCT 248 Mixed box eucalypt woodland on low sandy-loam rises on alluvial plains in
central western NSW — degraded understorey
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— 36 credits for Zone 4 — PCT 76 Western Grey Box tall grassy woodland on alluvial loam and clay soils in the
NSW South Western Slopes and Riverina Bioregions — good

— 47 credits for Zone 5 — PCT 82 Western Grey Box - Poplar Box - White Cypress Pine tall woodland on red
loams mainly of the eastern Cobar Peneplain Bioregion — good

— 19 credits for Zone 6 — PCT 277 Blakely’s Red Gum — Yellow Box grassy tall woodland of the NSW South
Western Slopes Bioregion — planting

The following species credits would be required to offset the residual impacts of the proposal:
— 36 credits for Lepidium aschersonii

No credits were calculated for exotic grassland, cleared areas and land mapped as Category 1 — Exempt Land as
offsets are not required for impacts on non-native vegetation that does not provide habitat for threatened species
or Category 1 land.

There would be potential impacts on EEC (Grey Box (Eucalyptus microcarpa) Grassy Woodland and Derived
Native Grasslands of South-Eastern Australia) and four species listed as vulnerable species under the EPBC Act
(Lepidium aschersonii, Corben’s Long-eared Bat, Superb Parrot and Grey-headed Flying-fox). Given the limited
value of habitat to be removed, its location adjacent to an existing operational mine, relatively small area of direct
impacts on this community and habitat for the threatened species in the context of the alternative potential habitat
in the surrounding study area and locality, the proposal is unlikely to constitute a significant impact. No further
assessment or approval or provision of biodiversity offsets is required under the EPBC Act.

There is no aquatic habitat in the proposal site that would likely provide habitat for aquatic species or biota
dependent on wetland habitats. Drainage lines adjacent to the proposal site are highly disturbed, located within a
cropped paddock and adjacent to the existing access road, and contain no fringing and emergent vegetation. They
do not constitute key fish habitat and would not provide potential habitat for threatened fish listed under the FM
Act.

Construction works associated with the proposal would be carried out according to the guidelines and protocols
within Northparkes Environmental Management System (EMS). The EMS includes industry-standard measures for
the management of soils, surface water, weeds and pollutants.
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Appendix A

Likelihood of occurrence of threatened
and migratory biota



Likelihood of occurrence and impact

An evaluation of the likelihood and extent of impact to threatened and migratory fauna recorded from within the
Parkes Shire Council (BC Act threatened species); and within a 10-kilometre radius of the proposal site (EPBC Act
threatened and migratory species). Records are from the EPBC Environmental Reporting Tool available from the
Department of Agriculture, Water, and the Environment (DAWE) website, the NSW Bionet Atlas search for
threatened species, and from the BAM calculator. Ecology information has been obtained from the Threatened
Species Profiles on the NSW OEH website (http://www.environment.nsw.gov.au/threatenedspmajorecies/) and
from the Species Profiles and Threats Database on the Commonwealth DAWE website
(http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl).

Status

— National - Commonwealth Environment Protection and Biodiversity Conservation Act 1999.
— NSW - Biodiversity Conservation Act 2016

— E-Endangered

—  CE - Critically Endangered

— EP - Endangered population

— V-Vulnerable

—  Mi - Migratory

Likelihood of occurrence in study area

Recorded — The species was observed in the study area during the current survey

High — It is highly likely that a species inhabits the study area and is dependent on identified suitable habitat (i.e.,
for breeding or important life cycle periods such as winter flowering resources), has been recorded recently in the
locality (within 10 kilometres) and is known or likely to maintain resident populations in the study area. Also
includes species known or likely to visit the study area during regular seasonal movements or migration

Moderate — Potential habitat is present in the study area. Species unlikely to maintain sedentary populations,
however, may seasonally use resources within the study area opportunistically or during migration. The species is
unlikely to be dependent (i.e.. for breeding or important life cycle periods such as winter flowering resources) on
habitat within the study area, or habitat is in a modified or degraded state. Includes cryptic flowering flora species
that were not seasonally targeted by surveys and that have not been recorded

Low — It is unlikely that the species inhabits the study area and has not been recorded recently in the locality
(within 10 kilometres). It may be an occasional visitor, but habitat similar to the study area is widely distributed in
the local area, meaning that the species is not dependent (i.e., for breeding or important life cycle periods such as
winter flowering resources) on available habitat. Specific habitat is not present in the study area or the species are
a non-cryptic perennial flora species that were specifically targeted by surveys and not recorded

None — Suitable habitat is absent from the study area.
Likelihood of impact
Unlikely impact - The project would have a low possibility of impact on this species/community or its habitats..

Likely impact - The project could impact on this species/community and its habitat.
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Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Ecological community

Fuzzy Box
Woodland on
alluvial Soils of
the South
Western Slopes,
Darling Riverine
Plains and
Brigalow Belt
South Bioregions

Inland Grey Box
Woodland in the
Riverina, NSW
South Western
Slopes, Cobar
Peneplain,
Nandewar and
Brigalow Belt
South Bioregions

Mallee and
Mallee-
Broombush
dominated
woodland and
shrubland, lacking
Triodia, in the
NSW South
Western Slopes
Bioregion

Fuzzy Box
Woodland on
alluvial Soils
of the South
Western
Slopes,
Darling
Riverine
Plains and
Brigalow Belt
South
Bioregions

Inland Grey
Box
Woodland in
the Riverina,
NSW South
Western
Slopes,
Cobar
Peneplain,
Nandewar
and Brigalow
Belt South
Bioregions

Mallee and
Mallee-
Broombush
dominated
woodland and
shrubland,
lacking
Triodia, in the
NSW South
Western

CE

Bionet
Atlas
search
(BCD,
2021)

Predicted
to occur
using the
PMST
(DAWE,
2021) and
Bionet
Atlas
search
(BCD,
2021)

Bionet
Atlas
search
(BCD,
2021)

Community occurs on brown loam or clay, alluvial or
colluvial soils on prior streams and abandoned
channels or slight depressions on undulating plains or
flats of the western slopes.

Community often occurs upslope from River Red Gum
communities above frequently inundated areas of the
floodplain. It also occurs on colluvium soils on lower
slopes and valley flats.

Occurs on alluvial soils of the South West Slopes,
Brigalow Belt South and Darling Riverine Plains
Bioregions. Mainly in the Dubbo-Narromine-Parkes-
Forbes area.

Inland Grey Box Woodland occurs predominately
within the Riverina and South West Slopes regions of
NSW down to the Victorian border. It includes Albury
to the east and may extend out west towards Hay.
This community also extends across the slopes and
plains in Central and Northern NSW up to the
Queensland Border. This includes Yetman and Inverell
in the North, Molong to the east of the Central Slopes
and plains and out towards Nymagee to the west.
Inland Grey Box Woodland occurs on fertile soils of
the western slopes and plains of NSW. The community
generally occurs where average rainfall is 375- 800
mm pa and the mean maximum annual temperature is
22- 26°C.

There is a correlation between the distribution of
Eucalyptus microcarpa communities and soils of
Tertiary and Quaternary alluvial origin, largely
corresponding with the Red Brown Earths.

Mallee and Mallee-Broombush dominated woodland
and shrubland, lacking Triodia, in the NSW South
Western Slopes has a very highly restricted
distribution, with known occurrences falling with a
region of less than 4000 km2 bounded by Lake Cowal
- Temora - Ardlethan - Ungarie.lt is estimated that the
total area remaining is around 2300 hectares within
the local government areas of Bland and Temora.
Most remaining areas are on private property or within
roadside easements, though small areas are known
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None

This community is known to occur in the locality, however
was not recorded within the development site. This
community will not be impacted by the project

Recorded

This community was recorded in the development site
and would be impacted by the proposal. In total, 2.73
hectares of the community would be removed by the
proposal.

None

This community was not recorded in the study area, and
would not be impacted by the proposal



Scientific Name

Common
Name

Habitat Association

Likelihood of occurrence and justification

Myall Woodland
in the Darling
Riverine Plains,
Brigalow Belt
South, Cobar
Peneplain,
Murray-Darling
Depression,
Riverina and
NSW South
Western Slopes
bioregions

Poplar Box
Grassy Woodland
on Alluvial Plains

Slopes
Bioregion

Myall
Woodland in
the Darling
Riverine
Plains,
Brigalow Belt
South, Cobar
Peneplain,
Murray-
Darling
Depression,
Riverina and
NSW South
Western
Slopes
bioregions

Predicted
to occur
using the
PMST
(DAWE,
2021) and
Bionet
Atlas
search
(BCD,
2021)

Predicted
to occur
using the
PMST
(DAWE,
2021

from the following Natures Reserves: Buddigower, The
Charcoal Tank, portions of South West Woodland
(former Blue Mallee Flora Reserve and State Forest
and Wyalong State Forest) and possibly Big Bush.

This ecological community is characterised by the
dominance of Weeping Myall (Acacia pendula). The
community is typically scattered across the eastern
parts of the alluvial plains of the Murray-Darling river
system. Typically, it occurs on red-brown earths and
heavy textured grey and brown alluvial soils within a
climatic belt receiving between 375 and 500 mm mean
annual rainfall. The structure of the community varies
from low woodland and low open woodland to low
sparse woodland or open shrubland, depending on
site quality and disturbance history.

This EEC is known from parts of the Local
Government Areas of Berrigan, Bland, Bogan,
Carrathool, Conargo, Coolamon, Coonamble, Corowa,
Forbes, Gilgandra, Griffith, Gwydir, Inverell, Jerilderee,
Lachlan, Leeton, Lockhart, Moree Plains, Murray,
Murrumbidgee, Narrabri, Narranderra, Narromine,
Parkes, Urana, Wagga Wagga and Warren, and but
may occur elsewhere in these bioregions.

This ecological community is comprised of native
grassy eucalypt woodland where poplar/ Bimble Box is
the main tree canopy species present. Other tree
species may occasionally occur depending on the
characteristics of the site, these include Callitris
glaucophylla (White Cypress Pine), Casuarina cristata
(Belah), Eucalyptus coolabah (Coolibah), Eucalyptus
largiflorens (Black Box), Eucalyptus melanophloia
(Silver-Leaved Ironbark), Eucalyptus microcarpa
(Inland Grey Box) and Eucalyptus pilligaensis (Narrow-
Leaved Grey Box). This community mostly occurs as
scattered patches inland of the Great Dividing Range
in New South Wales and Queensland, within the
Brigalow Belt North, Brigalow Belt South, Cobar
Peneplain, Darling Riverine Plains, NSW South
Western Slopes and Riverina IBRA bioregions.
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None

This community is known to occur in the locality, however
was not recorded within the project site, and will not be
impacted by the project

Low

Poplar Box Woodland occurs in the project site, and
would be impacted by the project. However, Poplar Box
Woodland within the site does not meet the key
diagnostic characteristics in the listing advice for the
community and is therefore not a TEC in the proposal
site.



Scientific Name

BC Act
status

Common
Name

Habitat Association

Likelihood of occurrence and justification

Sandhill Pine
Woodland in the
Riverina, Murray-
Darling
Depression and
NSW South
Western Slopes
bioregions

White Box -
Yellow Box -
Blakely’s Red
Gum Grassy
Woodland and
Derived Native
Grassland in the
NSW North
Coast, New
England
Tableland,
Nandewar,
Brigalow Belt
South, Sydney
Basin, South
Eastern
Highlands, NSW
South Western
Slopes, South
East Corner and
Riverina
Bioregions

Sandhill Pine E -
Woodland in
the Riverina,
Murray-
Darling
Depression
and NSW
South
Western
Slopes
bioregions

PMST
(DAWE,
2021)

White Box - CE CE
Yellow Box -
Blakely’s Red
Gum Grassy
Woodland
and Derived
Native
Grassland in
the NSW
North Coast,
New England
Tableland,
Nandewar,
Brigalow Belt
South,
Sydney
Basin, South
Eastern
Highlands,
NSW South
Western
Slopes, South
East Corner
and

Predicted
to occur
using the
PMST
(DAWE,
2021) and
Bionet
Atlas
search
(BCD,
2021)

Sandhill Pine Woodland has been recorded in the far
south-western portion of the NSW South Western
Slopes bioregion near Urana, extending through the
Riverina bioregion, from the Urana — Narranderra

district in the east, into the southern part of the Murray-

Darling Depression bioregion, as far west as the South
Australian border.

In the Riverina bioregion and the far south-western
portion of the NSW South Western Slopes bioregion,
the community is typically associated with prior
streams and aeolian source-bordering dunes, which
are scattered within an extensive alluvial clay plain
dominated by chenopod shrublands.

Sandhill Pine Woodland typically occupies red-brown
loamy sands with alkaline sub-soils on the alluvial
plain of the Murray River and its tributaries, and on
parts of the sandplain in south-western NSW.

Box-Gum Woodland is found from the Queensland
border in the north, to the Victorian border in the south.
It occurs in the tablelands and western slopes of NSW.
Characterised by the presence or prior occurrence of
White Box, Yellow Box and/or Blakely's Red Gum.
The trees may occur as pure stands, mixtures of the
three species or in mixtures with other trees, including
wattles.

Commonly co-occurring eucalypts include Apple Box
(E. bridgesiana), Red Box (E. polyanthemos),
Candlebark (E. rubida), Snow Gum (E. pauciflora),
Argyle Apple (E. cinerea), Brittle Gum (E. mannifera),
Red Stringybark (E. macrorhyncha), Grey Box (E.
microcarpa), Cabbage Gum (E. amplifolia) and others.
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None

This community was not recorded in the study area, and
would not be impacted by the proposal

Recorded

This community was recorded as a planting in the
proposal stie and would therefore be impacted by the
proposal. It does not however meet the diagnostic criteria
for listed under the EPBC Act.



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Flora

Acacia ausfeldii

Androcalva
procumbens

Austrostipa
metatoris

Austrostipa
wakoolica

Ausfeld’'s
Wattle

Commersonia
procumbens

A spear-grass

A spear-grass

BAM
calculator

0 0 Predicted
using the
PMST
(DAWE,

2021)

\ Vv Predicted
using the
PMST
(DAWE,

2021)

E E 4 records
(BCD,

2021);

Found to the east of Dubbo in the Mudgee-Ulan-
Gulgong area of the NSW South Western Slopes
bioregion, with some records in the adjoining Brigalow
Belt South, South Eastern Highlands and the Sydney
Basin bioregions. Populations are recorded from
Yarrobil National Park, Goodiman State Conservation
Area and there is a 1963 record from Munghorn Gap
Nature Reserve. A large population is also known from
Tuckland State Forest to the northwest of Gulgong.

Mainly confined to the Dubbo-Mendooran-Gilgandra
region, but also in the Pilliga and Nymagee areas and
recent collections from the Upper Hunter. Grows on
sandy soils, often on roadsides. Has been recorded in
Tumbledown Red Gum and Mugga Ironbark
communities, Broombush scrub, under mallee
eucalypts with a Common Fringe-myrtle understorey,
and in a recently burnt Ironbark and Callitris area. Also
in Eucalyptus fibrosa subsp. nubila, Tumbledown Red
Gum, White Box and White Cypress Pine woodlands
north of Dubbo.

Most records occur in the Murray Valley with sites
including Cunninyeuk Station, Stony Crossing, Kyalite
State Forest (now part of Murrumbidgee Valley
Regional Park) and Lake Benanee. Scattered records
also occur in central NSW including Lake Cargelligo,
east of Goolgowi, Condobolin and south west of
Nymagee. Otherwise only known from near
Bordertown in south east South Australia, where it
may be locally extinct.

Grows in sandy areas of the Murray Valley; habitats
include sandhills, sandridges, undulating plains and
flat open mallee country, with red to red-brown clay-
loam to sandy-loam soils. Associated species include
Eucalyptus populnea, E. intertexta, Callitris
glaucophylla, Casuarina cristata, Santalum
acuminatum and Dodonaea viscosa.

Confined to the floodplains of the Murray River
tributaries of central-western and south-western NSW,
with localities including Manna State Forest, Matong,
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Low

No evidence of this species was recorded in the study
are despite targeted surveys during the nominated
survey period.

Low
No suitable habitat present within proposal site

Low

Species not known from the locality. No evidence of the
species was recorded at the site in surveys in October
and November 2020 and October 2021. Unlikely to occur
due to previous and ongoing disturbance in the
surrounding area during the establishment and ongoing
operation of the mine site and farmed agricultural land
owned by the mine

Low

Proposal site is located outside the geographic limitations
of the species (i.e. south of Narrandera)



Common
Name

Scientific Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Diuris callitrophila | Oaklands
Diuris

Diuris tricolor Pine Donkey
Orchid

Eleocharis obicis Spike-Rush

V,2*

\

Predicted
using the
PMST
(DAWE,
2021)

BAM
Calculator

13
records
(BCD,
2021)

BAM
Calculator

Lake Tooim, Merran Creek, Tulla, Cunninyeuk and
Mairjimmy State Forest (now part of South West
Woodland Nature Reserve).

Grows on floodplains of the Murray River tributaries, in
open woodland on grey, silty clay or sandy loam soils;
habitats include the edges of a lignum swamp with box
and mallee; creek banks in grey, silty clay; mallee and
lignum sandy-loam flat; open Cypress Pine forest on
low sandy range; and a low, rocky rise.

Grows in White Cypress Pine (Callitris glaucophylla)
Woodland, either among dense grasses in flat areas
with associated eucalypts, or amongst sparse grasses
and forbs on low sandhills. Grows mostly on sandy
loam soils.

Sporadically distributed on the western slopes of
NSW, extending from south of Narrandera all the way
to the north of NSW. Localities in the south include
Red Hill north of Narrandera, Coolamon, and several
sites west of Wagga Wagga. Condobolin-Nymagee
road, Wattamondara towards Cowra, Eugowra,
Girilambone, Dubbo and Cooyal, in the Central West.
Pilliga SCA, Pilliga National Park and Bibblewindi
State Forest in the north and Muswellbrook in the east.
Disturbance regimes are not known, although the
species is usually recorded from disturbed habitats.
Associated species include Callitris glaucophyilla,
Eucalyptus populnea, Eucalyptus intertexta, Ironbark
and Acacia shrubland. The understory is often grassy
with herbaceous plants such as Bulbine species.

Found near Condobolin and Hay, as well as being
known from an old collection from the Barrier Range
near Broken Hill. The later collection was made on the
Lachlan River floodplain at Micabil, near Condobolin.
Grows in ephemerally wet situations such as roadside
mitre drains and depressions, usually in low-lying
grasslands.

Sites include depressions with heavy clay soils on the
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Low

This species nominated survey period is November,
however given the favourable conditions preceding
surveys with significant rainfall, other Diuris species were
seen flowering earlier than their usual expected period
based on annual surveys. The conditions prior to and
during the survey period were determined to be suitable
to detect the species if it were present. No evidence of
the species was detected during surveys in October.

Low

Suitable habitat present, however no evidence of the
species was recorded at the site in targeted surveys in
September and October 2020 and October 2021. The
species does not occur In the project site.

Low

Proposal site does not contain specific habitat constraints
for the species i.e. semi-permanent/ephemeral we areas
or periodically waterlogged sites.



BC Act
status

Common
Name

Scientific Name

Habitat Association

Likelihood of occurrence and justification

Lepidium Spiny \% \% BAM
aschersonii Peppercress Calculator
Lepidium Winged E E Predicted
monoplocoides Peppercress using the
PMST
(DAWE,
2021)

Lachlan River floodplain, with Eragrostis australasica,
Atriplex vesicaria and A. nummularia shrublands, low-
lying claypans near an irrigation channel, and a
shallow open ditch on a low ridge with Eucalyptus
populnea in red sandy soil over clay.

Not widespread, occurring in the marginal central-
western slopes and north-western plains regions of
NSW (and potentially the south western plains). In the
north of the State recent surveys have recorded

a number of new sites including Brigalow Nature
Reserve, Brigalow State Conservation Area, Leard
State Conservation Area and Bobbiwaa State
Conservation Area. Also known from the West
Wyalong in the south of the State. Records from
Barmedman and Temora areas are likely to be no
longer present. Approximately 50% of the

total Lepidium aschersonii recorded for Australia
occurs in NSW.

Found on ridges of gilgai clays dominated by Brigalow
(Acacia harpophylla), Belah (Casuarina cristata),
Buloke (Allocasuarina luehmanii) and Grey Box
(Eucalyptus microcarpa). In the south has been
recorded growing in Bull Mallee (Eucalyptus behriana).
Often the understory is dominated by introduced
plants. The species grows as a component of the
ground flora, in grey loamy clays. Vegetation structure
varies from open to dense, with sparse grassy
understory and occasional heavy litter.

Widespread in the semi-arid western plains regions of
NSW. Collected from widely scattered localities, with
large numbers of historical records but few recent
collections. Also previously recorded from Bourke,
Cobar, Urana, Lake Cargelligo, Balranald, Wanganella
and Deniliquin. Recorded more recently from the Hay
Plain, south-eastern Riverina, and from near
Pooncarie. Occurs on seasonally moist to waterlogged
sites, on heavy fertile soils, with a mean annual rainfall
of around 300-500 mm. Predominant vegetation is
usually an open woodland dominated by Allocasuarina
luehmannii (Bulloak) and/or eucalypts, particularly
Eucalyptus largiflorens (Black Box) or Eucalyptus
popuinea (Poplar Box). The field layer of the
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Assumed present

Suitable habitat present within portions of the proposal
site. Targeted site surveys were not conducted in the
appropriate survey months, and the species is assumed
to occur in vegetation zone 4 at the proposal site.

Low

Areas of suitable habitat (Poplar Box woodland)
contained a degraded understory dominated by exotic
species. The species is unlikely to occur in these areas
and was not recorded during targeted surveys in October
and November 2020 and October 2021.



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Leptorhynchos
orientalis

Prasophyllum
petilum

Swainsona
murrayana

Lanky
Buttons

Tarengo Leek
Orchid

Slender
Darling Pea

E,2

BAM
Calculator

Predicted
using the
PMST
(DAWE,
2021)

7 records
(BCD,
2021);
Predicted
using the
PMST
(DAWE,
2021)

surrounding woodland is dominated by tussock
grasses.

Recorded in a wetland-grassland community
comprising Eragrostis australasicus, Agrostis
avenacea, Austrodanthonia duttoniana, Homopholis
proluta, Myriophyllum crispatum, Utricularia dichotoma
and Pycnosorus globosus, on waterlogged grey-brown
clay. Also recorded from a Maireana pyramidata
shrubland.

Recorded from several Hay Plain and southern
Riverina localities, including Willanthry east of Hillston,
Zara-Wanganella via Hay, McKinley Road SW of
Hillston, and “Morundah” navy land west of
Buckingbong SF. A large population has most recently
been recorded from Cowl Cowl Station SSW of
Hillston along a TSR. Grows in woodland or grassland,
sometimes on the margins of swamps. Communities
include a Bimble Box plain in red-brown soil, dense
Acacia pendula woodland with herbaceous understory
on red clay to clay-loam, open grassland areas on red
soils, and red clay plains at the edge of a Canegrass
swamp.

Occurs at 4 sites in NSW (Captains Flat Cemetery,
lIford Cemetery, Steves TSR at Delegate and Tarengo
TSR near Boorowa). Also at Hall in ACT. Grows on
relatively fertile soils in grassy woodland or natural
grassland. Occurs in relatively moist, poorly drained
areas.

Found throughout NSW , it has been recorded in the
Jerilderie and Deniliquin areas of the southern riverine
plain, the Hay plain as far north as Willandra National
Park, near Broken Hill and in various localities
between Dubbo and Moree. Occurs in grassland,
herbland and open Black-box woodland. Associated
with low chenopod shrubs Maireana species, wallaby-
grass Austrodanthonia species and spear grass
Austrostipa species. Flowers from spring to early
summer. Grows on heavy grey or brown clay, loam, or
red cracking clays.

Grows in a variety of vegetation types including
bladder saltbush, black box and grassland
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Low
Species not known from locality and is unlikely to occur

Low

Species not known from the locality and proposal site not
within the known NSW sites

Low

Suitable habitat present within the proposal site.
Targeted site surveys were conducted in the proposal
site in appropriate survey months during previous
surveys and during suitable conditions to be able to
detect the species if present during the current survey
period. The species was not recorded and therefore
unlikely to occur.



Scientific Name

BC Act
status

Common
Name

Habitat Association

Likelihood of occurrence and justification

Swainsona
sericea

Tylophora linearis

Amphibians

Crinia sloanei

Silky \%
Swainson-

pea

0 \%
Sloane's \%
Froglet

E

3 records
(BCD,
2021)

Predicted
using the
PMST
(DAWE,
2021)

BAM
Calculator

communities on level plains, floodplains and
depressions and is often found with Maireana species.
Plants have been found in remnant native grasslands
or grassy woodlands that have been intermittently
grazed or cultivated.

Silky Swainson-pea has been recorded from the
Northern Tablelands to the Southern Tablelands and
further inland on the slopes and plains. There is one
isolated record from the far north-west of NSW. Its
stronghold is on the Monaro. Also found in South
Australia, Victoria and Queensland.

Found in Natural Temperate Grassland and Snow
Gum Eucalyptus pauciflora Woodland on the Monaro.
Found in Box-Gum Woodland in the Southern
Tablelands and South West Slopes.

Maijority of records occur in the central western region.
Records from Goonoo, Pillaga West, Pillaga East,
Bibblewindi, Cumbil and Eura State Forests,
Coolbaggie NR, Goobang NP and Beni SCA. Also has
been recorded Hiawatha State Forest near West
Whyalong in the south and there are old records as far
north as Crow Mountain near Barraba and near
Glenmorgan in the western Darling Downs.

Grows in dry scrub and open forest. Recorded from
low-altitude sedimentary flats in dry woodlands of
Eucalyptus fibrosa, Eucalyptus sideroxylon,
Eucalyptus albens, Callitris endlicheri, Callitris
glaucophylla and Allocasuarina luehmannii.

Sloane's Froglet has been recorded from widely
scattered sites in the floodplains of the Murray-Darling
Basin, with the majority of records in the Darling
Riverine Plains, NSW South Western Slopes and
Riverina bioregions in New South Wales. It has not
been recorded recently in the northern part of its range
and has only been recorded infrequently in the
southern part of its range in NSW. At a number of sites
where records are verified by museum specimens, the
species has not been subsequently detected during
more recent frog surveys in the vicinity (e.g. Holbrook,
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Low

The project site occurs outside of the species normal
distribution area, and vegetation communities within the
site are not typically associated with the species (Usually
occurs in Box-gum woodland). The species is unlikely to
occur

Low

The project site occurs outside of the species typical
range. No suitable habitat present within project site

Low

Species not known within the locality. There are no
permanent or ephemeral wetland habitats within the
proposal site or adjacent area. No evidence of the
species was recorded at the site and wider study area
despite targeted surveys in August.



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Birds

Actitis hypoleucos

Anthochaera
phrygia

Apus pacificus

Artamus
cyanopterus
cyanopterus

Common
Sandpiper

Regent
Honeyeater

Fork-tailed
Swift

Dusky
Woodswallow

CE

Mi

CE

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

1 record
(BCD,
2021)

Nyngan, Wagga Wagga and Tocumwal). The low
number of sites, low number of recorded individuals
per site, and the low proportion of records of this
species in regional surveys all indicate that a
moderately low number of mature individuals exist.
The apparent loss from previous recorded sites and
decline in recording rates indicates that this is not just
a rare or uncommonly encountered species, but that
there has been a reduction in population size and
range.

It is typically associated with periodically inundated
areas in grassland, woodland and disturbed habitats.

Does not breed in Australia. When in Australia it is
found on all coastlines and in inland areas, but is
concentrated in the north and west with important
areas in WA, the NT and Qld. Utilises a wide range of
coastal and inland wetlands with varying salinity levels.

In NSW confined to two known breeding areas: the
Capertee Valley and Bundarra-Barraba region. Non-
breeding flocks occasionally seen in coastal areas
foraging in flowering Spotted Gum and Swamp
Mahogany forests, presumably in response to drought.
Inhabits dry open forest and woodlands, particularly
Box-Ironbark woodland and riparian forests of River
Sheoak, with an abundance of mature trees, high
canopy cover and abundance of mistletoes.

Recorded in all regions of NSW. Non- breeding, and
almost exclusively aerial while in Australia. Occurs
over urban and rural areas as well as areas of native
vegetation.

The Dusky Woodswallow is widespread from the coast
to inland, including the western slopes of the Great
Dividing Range and farther west. It is often recorded in
woodlands and dry open sclerophyll forests, and has
also been recorded in shrublands, heathlands
regenerating forests and very occasionally in moist
forests or rainforests. The understorey is typically open
with sparse eucalypt saplings, acacias and other
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Low

No suitable aquatic habitat present within the proposal
site

Low

Species not known from the locality and proposal site is
not within the known NSW breeding regions. No
mistletoes present within the site.

Low

Species not known from locality. May on occasion fly
over site

Moderate

Proposal site contains suitable foraging habitat. Larger
patches of woodland vegetation are located adjacent to
the proposal site and likely to provide preferred habitat.



Scientific Name

Common
Name

Habitat Association

Likelihood of occurrence and justification

Botaurus
poiciloptilus

Calidris
acuminata

Calidris
ferruginea

Australasian
Bittern

Sharp-tailed
Sandpiper

Curlew
Sandpiper

Mi

Mi

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

shrubs, often with coarse woody debris. It is also
recorded in farmland, usually at the edges of forest or
woodland or in roadside remnants or wind breaks with
dead timber. The nest is an open shallow untidy cup
frequently built in an open hollow, crevice or stump.
Although Dusky Woodswallows have large home
ranges, individuals may spend most of their time in
about a 2 ha range and defend an area about 50 m
around the nest. Dusky Woodswallows prefer larger
remnants over smaller remnants. Competitive
exclusion by Noisy Miners (Manorina melanocephala)
is a significant threat to this species.

Australasian Bitterns are widespread but uncommon
over south-eastern Australia. In NSW they may be
found over most of the state except for the far north-
west. The Species favours permanent freshwater
wetlands with tall, dense vegetation, particularly
bullrushes (Typha spp.) and spikerushes (Eleocharis
spp.), it hides during the day amongst dense reeds or
rushes and feed mainly at night on frogs, fish, yabbies,
spiders, insects and snails. The species may construct
feeding platforms over deeper water from reeds
trampled by the bird; platforms are often littered with
prey remains.

Spends the non-breeding season in Australia with
small numbers occurring regularly in New Zealand.
Most of the population migrates to Australia, mostly to
the south-east and are widespread in both inland and
coastal locations and in both freshwater and saline
habitats. Many inland records are of birds on passage.
In Australasia, prefers muddy edges of shallow fresh
or brackish wetlands, with inundated or emergent
sedges, grass, saltmarsh or other low vegetation.
Breeds in northern Siberia.

The Curlew Sandpiper is distributed around most of
the Australian coastline (including Tasmania). It occurs
along the entire coast of NSW, particularly in the
Hunter Estuary, and sometimes in freshwater wetlands
in the Murray-Darling Basin. Inland records are
probably mainly of birds pausing for a few days during
migration.
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Low

Species not known from locality. No suitable aquatic
habitat present within the proposal site.

Low

No suitable aquatic habitat present within the proposal
site

Low

No suitable aquatic habitat present within the proposal
site



Scientific Name Common BC Act Habitat Association Likelihood of occurrence and justification

Name status

The Curlew Sandpiper breeds in Siberia and migrates
to Australia (as well as Africa and Asia) for the non-
breeding period, arriving in Australia between August
and November, and departing between March and
mid-April.

It generally occupies littoral and estuarine habitats,
and in New South Wales is mainly found in intertidal
mudflats of sheltered coasts. It also occurs in non-tidal
swamps, lakes and lagoons on the coast and
sometimes inland.

Calidris Pectoral - Mi Predicted | In NSW, the Pectoral Sandpiper is widespread, but Low

melanotos Sandpiper using the | scattered. Records exist east of the Great Divide, from | Ng suitable aquatic habitat present within the proposal
PMST Casino and Ballina, south to Ulladulla. West of the site
(DAWE, Great Divide, the species is widespread in the Riverina
2021) and Lower Western regions. The species prefers

shallow fresh to saline wetlands. The species is
usually found in coastal or near coastal habitat but
occasionally found further inland. It prefers wetlands
that have open fringing mudflats and low, emergent or
fringing vegetation, such as grass or samphire. The
species has also been recorded in swamp overgrown
with lignum. They forage in shallow water or soft mud
at the edge of wetlands.

Callocephalon Gang-gang Vv - BAM In New South Wales, the Gang-gang Cockatoo is Low

fimbriatum Cockatoo Calculator | distributed from the south-east coast to the Hunter No evidence of the species was recorded at the site
region, and inland to the Central Tablelands and despite targeted surveys in October and November. In
south-west slopes. It occurs regularly in the Australian addition, the PCT association for this species is a very
Capital Territory. It is rare at the extremities of its small area of planted vegetation that the species is
range, with isolated records known from as far north unlikely to utilise as habitat.

as Coffs Harbour and as far west as Mudgee. In spring
and summer the species is generally found in tall
mountain forests and woodlands, particularly in heavily
timbered and mature wet sclerophyll forests. In
autumn and winter, the species often moves to lower
altitudes in drier more open eucalypt forests and
woodlands,particularly box-gum and box-ironbark
assemblages, or in dry forest in coastal areas and
often found in urban areas.

Calyptorhynchus Glossy Black- \% - BAM The species is uncommon although widespread Low
lathami Cockatoo Calculator | throughout suitable forest and woodland habitats, from | \woodiand patches within the project site are small and
the central Queensland coast to East Gippsland in isolated by the surrounding mine site and agricultural
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Common
Name

Scientific Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Chthonicola Speckled

sagittata Warbler?

Circus assimilis Spotted
Harrier

7 records
(BCD,
2021)

4 records
(BCD,
2021)

Victoria, and inland to the southern tablelands and
central western plains of NSW, with a small population
in the Riverina. An isolated population exists on
Kangaroo Island, South Australia.

Inhabits open forest and woodlands of the coast and
the Great Dividing Range where stands of sheoak
occur. Black Sheoak (Allocasuarina littoralis) and
Forest Sheoak (A. torulosa) are important foods.
Inland populations feed on a wide range of sheoaks,
including Drooping Sheoak, Allocasuaraina diminuta,
and A. gymnathera. Belah is also utilised and may be
a critical food source for some populations.

The Speckled Warbler has a patchy distribution
throughout south-eastern Queensland, the eastern half
of NSW and into Victoria, as far west as the
Grampians. The species is most frequently reported
from the hills and tablelands of the Great Dividing
Range, and rarely from the coast.

The Speckled Warbler lives in a wide range of
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.

Occurs throughout the Australian mainland, except in
densely forested or wooded habitats of the coast,
escarpment and ranges. Individuals disperse widely in
NSW and comprise a single population. Occurs in
grassy open woodland including Acacia and mallee
remnants, inland riparian woodland, grassland and
shrub steppe. It is found most commonly in native
grassland, but also occurs in agricultural land, foraging
over open habitats including edges of inland wetlands.
Preys on terrestrial mammals (eg bandicoots,
bettongs, and rodents), birds and reptile, occasionally
insects and rarely carrion. Builds a stick nest in a tree
and lays eggs in spring (or sometimes autumn), with
young remaining in the nest for several months.
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land. The areas are also subject to regular disturbance
due to ongoing mine site activities and adjacent
agricultural land use. It is unlikely that the species would
utilise the site for breeding habitat. No evidence of the
species was recorded at the site despite targeted surveys
in May and August in the wider study area. Foraging
habitat for the species is limited with the species known
to breed near foraging resources

Moderate

Species known from the locality and has been recorded
during the survey period for the E44 Rocklands site. The
species may occur within the project site, particularly
Limestone National Forest, which provides a large area
of contiguous woodland habitat preferred by the species.

Moderate

May hunt over non-native grassland on occasion. No
stick nests observed within project site.



Scientific Name Common BC Act
Name status

Habitat Association

Likelihood of occurrence and justification

Climacteris Brown \% - 16
picumnus Treecreeper records
victoriae (eastern (BCD,
subspecies) 2021)
Daphoenositta Varied Sittella Vv - 3 records
chrysoptera (BCD,
2021)
Falco hypoleucos | Grey Falcon E - Predicted
using the
PMST

Endemic to eastern Australia and occurs in eucalypt
forests and woodlands of inland plains and slopes of
the Great Dividing Range. It is less commonly found
on coastal plains and ranges. Mainly inhabits
woodlands dominated by stringybarks or other rough-
barked eucalypts, usually with an open grassy
understorey, sometimes with one or more shrub
species; also found in mallee and River Red Gum
(Eucalyptus camaldulensis) Forest bordering wetlands
with an open understorey of acacias, saltbush, lignum,
cumbungi and grasses. Sedentary, considered to be
resident in many locations throughout its range;
present in all seasons or year-round at many sites;
territorial year-round. Up to 80% of the diet is
comprised of ants; other invertebrates (including
spiders, insects larvae, moths, beetles, flies,
hemipteran bugs, cockroaches, termites and
lacewings) make up the remaining percentage; nectar
from Mugga Ironbark (Eucalyptus sideroxylon) and
paperbarks, and sap from an unidentified eucalypt are
also eaten. Hollows in standing dead or live trees and
tree stumps are essential for nesting. Breeds in pairs
or co-operatively in territories which range in size from
1.1 t0 10.7 ha (mean = 4.4 ha).

The Varied Sittella is sedentary and inhabits most of
mainland Australia except the treeless deserts and
open grasslands. Distribution in NSW is nearly
continuous from the coast to the far west. The Varied
Sittella's population size in NSW is uncertain but is
believed to have undergone a moderate reduction over
the past several decades.

Inhabits eucalypt forests and woodlands, especially
those containing rough-barked species and mature
smooth-barked gums with dead branches, mallee and
Acacia woodland. Feeds on arthropods gleaned from
crevices in rough or decorticating bark, dead
branches, standing dead trees and small branches
and twigs in the tree canopy.

The Grey Falcon is sparsely distributed in NSW,
chiefly throughout the Murray-Darling Basin, with the
occasional vagrant east of the Great Dividing Range.
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Low

The distribution of the eastern subspecies does not occur
in the study area.

Moderate

Proposal site contains suitable foraging habitat. Larger
patches of woodland vegetation are located adjacent to
the proposal site and likely to provide preferred habitat

Moderate

May hunt over non-native grassland on occasion. Site
may provide a small amount of suitable foraging habitat



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Falco subniger

Gallinago
hardwickii

Grantiella picta

Grus rubicunda

Black Falcon

Latham's
Snipe

Painted
Honeyeater

Brolga

Mi

(DAWE,
2021)

BAM
Calculator

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

BAM
Calculator

The breeding range has contracted since the 1950s
with most breeding now confined to arid parts of the
range. There are possibly less than 5000 individuals
left. Population trends are unclear, though it is
believed to be extinct in areas with more than 500mm
rainfall in NSW.

Usually restricted to shrubland, grassland and wooded
watercourses of arid and semi-arid regions, although it
is occasionally found in open woodlands near the
coast. Also occurs near wetlands where surface water
attracts prey.

Mostly occurring inland NSW. Inhabits woodland,
shrubland and grassland in arid and semi-arid zones
including agricultural land with scattered remnant
trees. Usually associated with wetlands as they look
for prey, and use standing dead trees to use as
lookout posts. Habitat choice is often influenced by
food availability.

Latham's Snipe is a non-breeding migrant to the south
east of Australia including Tasmania, passing through
the north and New Guinea on passage. Latham's
Snipe breed in Japan and on the east Asian mainland.
Latham's Snipe are seen in small groups or singly in
freshwater wetlands on or near the coast, generally
among dense cover. They are found in any vegetation
around wetlands, in sedges, grasses, lignum, reeds
and rushes and also in saltmarsh and creek edges on
migration. They also use crops and pasture.

Nomadic, occurring in low densities across most of
NSW. Highest concentrations and almost all breeding
occur on inland slopes of the Great Dividing Range.
Inhabits Boree, Brigalow and Box Gum woodlands and
Box-lronbark forests. Specialist forager on the fruits of
mistletoes, preferably of the Amyema genus. Nests in
outer tree canopy.

A specialist feeder on the fruits of mistletoes growing
on woodland eucalypts and acacias. Prefers
mistletoes of the genus Amyema.

The Brolga was formerly found across Australia,
except for the south-east corner, Tasmania and the
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however no stick nests were observed within the
proposal site.

Moderate

May hunt over non-native grassland on occasion. Site
may provide a small amount of suitable foraging habitat,
however no wetland habitat present in proposal site.

Low:

No suitable aquatic habitat present within the proposal
site

Low

Species not known from the locality. No mistletoes
present within the site.

Low



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Haliaeetus
leucogaster

Hamirostra
melanosternon

Hieraaetus
morphnoides

White-bellied
Sea-Eagle

Black-
breasted
Buzzard

Little Eagle

Mi

BAM
Calculator

BAM
Calculator

5 records
(BCD,
2021)

south-western third of the country. It is still abundant in
the northern tropics, but very sparse across the
southern part of its range. Though Brolgas often feed
in dry grassland or ploughed paddocks or even desert
claypans, they are dependent on wetlands too,
especially shallow swamps. They feed primarily on
sedge roots and tuber but will also take large insects,
crustaceans, molluscs and frogs. The nest comprises
a platform of grasses and sticks, augmented with mud,
on an island or in the water. Two eggs are laid from
winter to autumn.

Distributed along the Australian coastline and well
inland along rivers and wetlands, it's widespread in
eastern NSW. Foraging habitat consists of coastal
seas, rivers, fresh and saline lakes, lagoons,
reservoirs and terrestrial habitats such as grasslands.
Diet consists of waterbirds, turtles and fish. Resident
pairs are territorial and occupy nesting territories of
hundreds of hectares. Breeding habitat consists of
large trees within mature open forest, gallery forest or
woodland and reported that they avoid nesting near
urban areas. Nest trees are typically large emergent
eucalypts and often have emergent dead branches or
large dead trees nearby which are used as ‘guard
roosts’. Nests are large structures built from sticks and
lined with leaves or grass.

Distribution is sparse in areas of less than 500mm
annual rainfall throughout north-western NSW, north-
eastern South Australia to the east coast at
Rockhampton. Occurs in a wide range of habitats,
especially along timbered watercourses where it
breeds. Hunts over grassland and sparsely timbered
woodlands. Feeds on large eggs, small mammals,
birds and reptiles. Breeds from August to October.
Lives in a range of inland habitats, especially along
timbered watercourses which is the preferred breeding
habitat. Also hunts over grasslands and sparsely
timbered woodlands.

The Little Eagle is found throughout the Australian
mainland excepting the most densely forested parts of
the Dividing Range escarpment. It occurs as a single
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Species not known from locality and suitable habitat not
present within proposal site.

Low

No suitable breeding habitat. No large dams or
waterways present in the area.

Low

No suitable breeding habitat. No waterbodies, land within
40 metres of riparian woodland on inland watercourses or
waterholes containing dead or dying eucalypts in the
proposal site.

Moderate



Common
Name

Scientific Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Hirundapus White-
caudacutus throated

Needletail
Lathamus Swift Parrot
discolor

Leipoa ocellata Malleefowl

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

population throughout NSW. Occupies open eucalypt
forest, woodland or open woodland. Sheoak or Acacia
woodlands and riparian woodlands of interior NSW are
also used.

The White-throated Needletail is widespread in
eastern and south-eastern Australia. In eastern
Australia, it is recorded in all coastal regions of
Queensland and NSW, extending inland to the
western slopes of the Great Divide and occasionally
onto the adjacent inland plains. A large proportion of
the White-throated Needletails of the nominate
subspecies would occur in Australia as non-breeding
visitors. Most White-throated Needletails spend the
non-breeding season in Australasia, mainly in
Australia, and occasionally in New Guinea and New
Zealand, though it has been suggested that some may
overwinter in parts of South-East Asia. As the
Needletails that occur in Australia migrate from
breeding areas in the Northern Hemisphere, they
would be affected by global threats.

Breeds in Tasmania during spring and summer,
migrating in the autumn and winter months to south-
eastern Australia from Victoria and the eastern parts of
South Australia to south-east Queensland. In NSW
mostly occurs on the coast and south west slopes.
On the mainland they occur in areas where eucalypts
are flowering profusely or where there are abundant
lerp (from sap-sucking bugs) infestations. Favoured
feed trees include winter flowering species such as
Swamp Mahogany Eucalyptus robusta, Spotted Gum
Corymbia maculata, Red Bloodwood C. gummifera,
Mugga Ironbark E. sideroxylon, and White Box E.
albens. Commonly used lerp infested trees include
Inland Grey Box E. microcarpa, Grey Box E.
moluccana and Blackbutt E. pilularis.

Occurs in semi-arid to arid mallee country in the south-
west of NSW. lts NSW stronghold is centred on
Mallee Cliffs NP, extending east to Balranald and with
scattered records north to Mungo NP. There are also
populations near Dubbo (Goonoo forest). Occasional
records exist from the Pilliga, around Cobar and
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May hunt over non-native grassland on occasion.
Targeted surveys did not record the species and no stick
nests observed within proposal site.

Low:

Species not known from locality. May on occasion fly
over and forage above site, howeber this species has
only been recorded in the IBRA subregion on one
occasion since the year 2000 and is therefore considered
a vagrant species

Low

Some suitable foraging habitat occurs within the project
site and study area. The species does not breed in the
locality.

Low

Species not known from locality and suitable vegetation
communities not present within the proposal site.



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Lophochroa
leadbeateri

Lophoictinia isura

Melanodryas
cucullata
cucullata

Major
Mitchell's
Cockatoo

Square-tailed
Kite

Hooded
Robin (south-
eastern form)

2 records
(BCD,
2021)

BAM
Calculator

4 records
(BCD,
2021)

Goulburn River NP. Predominantly inhabit mallee
communities, preferring the tall, dense and floristically-
rich mallee found in higher rainfall (300 - 450 mm
mean annual rainfall) areas. Utilises mallee with a
spinifex understorey, but usually at lower densities
than in areas with a shrub understorey. Less
frequently found in other eucalypt woodlands, such as
Inland Grey Box, Ironbark or Bimble Box Woodlands
with thick understorey, or in other woodlands such
dominated by Mulga or native Cypress Pine species.
Prefers areas of light sandy to sandy loam soils and
habitats with a dense but discontinuous canopy and
dense and diverse shrub and herb layers.

In NSW Major Mitchell's Cockatoo is found across the
arid and semi-arid inland and is regularly as far east as
about Bourke and Griffith, and sporadically further east
than that. The species inhabits a wide range of treed
and treeless inland habitats, always within easy reach
of water.It feeds mostly on the ground, especially on
the seeds of native and exotic melons and on the
seeds of species of saltbush, wattles and cypress
pines.

Ranges along coastal and subcoastal areas from
south-western to northern Australia. Scattered records
throughout NSW indicate that the species is a regular
resident in the north, north-east and along the major
west-flowing river systems. Summer breeding migrant
to the south-east, including the NSW south coast,
arriving in September and leaving by March. Found in
a variety of timbered habitats including dry woodlands
and open forests and shows a particular preference for
timbered watercourses. Observed in stony country
with a ground cover of chenopods and grasses, open
acacia scrub and patches of low open eucalypt
woodland in arid north-western NSW.

The Hooded Robin is widespread, found across
Australia, except for the driest deserts and the wetter
coastal areas - northern and eastern coastal
Queensland and Tasmania. However, it is common in
few places, and rarely found on the coast. It is
considered a sedentary species, but local seasonal
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Recorded

The species was recorded adjacent to the proposal site
during the survey period and is likely to utilise habitat for
movement and foraging. No breeding behaviour or
breeding pairs observed during targeted surveys in
October and additional surveys during September and
November in proposal site and wider study area. The
species is unlikely to breed in the study area.

Low

No evidence of the species was recorded at the site
despite targeted surveys in October and November. No
potential nest trees for the species were identified in the
proposal site or wider study area.

Moderate

Proposal site contains suitable foraging habitat. Larger
patches of woodland vegetation are located adjacent to
the proposal site and likely to provide preferred habitat



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Melithreptus
gularis gularis

Motacilla flava

Myiagra
cyanoleuca

Black-
chinned
Honeyeater
(eastern
subspecies)

Yellow
Wagtail

Satin
Flycatcher

Mi

1 record
(BCD,
2021)

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

movements are possible. The south-eastern form
(subspecies cucullata) is found from Brisbane to
Adelaide and throughout much of inland NSW, with the
exception of the extreme north-west, where it is
replaced by subspecies picata. Two other subspecies
occur outside NSW.

Prefers lightly wooded country, usually open eucalypt
woodland, acacia scrub and mallee, often in or near
clearings or open areas. Requires structurally diverse
habitats featuring mature eucalypts, saplings, some
small shrubs and a ground layer of moderately tall
native grasses.

Extends south from central Queensland, through
NSW, Victoria into south eastern South Australia,
though it is very rare in the last state. In NSW it is
widespread, with records from the tablelands and
western slopes of the Great Dividing Range to the
north-west and central-west plains and the Riverina. It
is rarely recorded east of the Great Dividing Range,
although regularly observed from the Richmond and
Clarence River areas. It has also been recorded at a
few scattered sites in the Hunter, Central Coast and
lllawarra regions, though it is very rare in the latter.
Occupies mostly upper levels of drier open forests or
woodlands dominated by box and ironbark eucalypts,
especially Mugga Ironbark (Eucalyptus sideroxylon),
White Box (E. albens), Inland Grey Box (E.
microcarpa), Yellow Box (E. melliodora), Blakely's Red
Gum (E. blakelyi) and Forest Red Gum (E.
tereticornis).

The Yellow Wagtail breeds in temperate Europe and
Asia. They occur within Australia in open country
habitat with disturbed ground and some water.
Recorded in short grass and bare ground, swamp
margins, sewage ponds, saltmarshes, playing fields,
airfields, ploughed land and town lawns.

In NSW widespread on and east of the Great Divide,
sparsely scattered on the western slopes, very
occasional records on the western plains. Inhabit
heavily vegetated gullies in eucalypt-dominated forests
and taller woodlands, often near wetlands and
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Low

Species not recently recorded from the locality. Proposal
site contains marginal woodland foraging habitat. Larger
patches of woodland vegetation are located adjacent to
the proposal site and likely to provide preferred habitat

Low

Species not known from the locality and no suitable water
present within the proposal site.

Low

Species not known from the locality. Suitable heavily
vegetated habitat near water not present within the
proposal site.



Scientific Name Common BC Act
Name status

Habitat Association

Likelihood of occurrence and justification

Ninox connivens Barking Owl \% - 1 record
(BCD,
2021)

Numenius Eastern - Mi Predicted

madagascariensis | Curlew using the
PMST
(DAWE,
2021)

watercourses. On migration, occur in coastal forests,
woodlands, mangroves and drier woodlands and open
forests. Generally not in rainforests. Prefer to nest in a
fork of outer branches of trees, such as paperbarks,
eucalypts, and banksia. Where they breed at
elevations of more than 600 m above sea level in
south-eastern Australia, they breed from November to
early January (Frith 1969). mainly insectivorous,
preying on arthropods, mostly insects, although very
occasionally they will also eat seeds. They are
arboreal foragers, feeding high in the canopy and
subcanopy of trees.

The Barking Owl is found throughout continental
Australia except for the central arid regions. The owls
sometimes extend their home range into urban areas,
hunting birds in garden trees and insects attracted to
streetlights. Extensive wildfires in 2019-20 reduced
habitat quality further, burnt many old, hollow-bearing
trees needed as refuge by prey species and reduced
the viability of some regional owl populations. The
species inhabit 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 found on these fertile riparian
soils. The species typically roost in shaded portions of
tree canopies, including tall midstorey trees with dense
foliage such as Acacia and Casuarina species.

The Eastern Curlew is widespread in coastal regions
in the north-east and south of Australia, including
Tasmania, and scattered in other coastal areas. It is
rarely seen inland. It breeds in Russia and north-
eastern China. On passage, they are commonly seen
in Japan, Korea and Borneo. Small numbers visit New
Zealand. The Eastern Curlew is found on intertidal
mudflats and sandflats, often with beds of seagrass,
on sheltered coasts, especially estuaries, mangrove
swamps, bays, harbours and lagoons.
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Moderate

Suitable foraging habitat present within the proposal site.
No hollow-bearing trees in the proposal site to provide
breeding habitat.

Low

No suitable aquatic habitat present within the proposal
site



Scientific Name Common BC Act Habitat Association Likelihood of occurrence and justification

Name status

Pandion haliaetus | Eastern V Mi Predicted | The distribution of the species around the northern Low
Osprey using the | coast (south-western Western Australia to south- Species not known from locality. Suitable aquatic
PMST eastern NSW) appears continuous except for a foraging habitat not present within/near the proposal site.
(DAWE, possible gap at Eighty Mile Beach. Eastern Ospreys
2021) occur in littoral and coastal habitats and terrestrial

wetlands of tropical and temperate Australia and
offshore islands. They are mostly found in coastal
areas but occasionally travel inland along major rivers,
particularly in northern Australia . They require
extensive areas of open fresh, brackish or saline water
for foraging. They frequent a variety of wetland
habitats including inshore waters, reefs, bays, coastal
cliffs, beaches, estuaries, mangrove swamps, broad
rivers, reservoirs and large lakes and waterholes.
Eastern Ospreys occur sympatrically and sometimes
interact with White-bellied Sea-Eagles

Petroica boodang | Scarlet Robin Vv - BAM The Scarlet Robin is found from south Moderate
Calculator | east Queensland to south east South Australia and Proposal site contains suitable foraging habitat. Larger
also |n.Tasman|a and south west We§tern Australia. In patches of woodland vegetation are located adjacent to
NSW, it occurs from the coast to the inland slopes. the proposal site and likely to provide preferred habitat

After breeding, some Scarlet Robins disperse to the
lower valleys and plains of the tablelands and slopes.
Some birds may appear as far west as the eastern
edges of the inland plains in autumn and winter.

The Scarlet Robin lives in dry eucalypt forests and
woodlands. The understorey is usually open and
grassy with few scattered shrubs. This species lives in
both mature and regrowth vegetation. It occasionally
occurs in mallee or wet forest communities, or in
wetlands and tea-tree swamps.

Petroica Flame Robin Vv Mi BAM The Flame Robin is endemic to south Moderate

phoenicea Calculator | eastern Australia, and ranges from near the Proposal site contains suitable foraging habitat. Larger
Queensland border to south east South Australiaand | patches of woodland vegetation are located adjacent to
also in Tasmania. In NSW, it breeds in upland areas the proposal site and likely to provide preferred habitat

and in winter, many birds move to the inland slopes
and plains. It is likely that there are two separate
populations in NSW, one in the Northern Tablelands,
and another ranging from the Central to Southern
Tablelands.

Breeds in upland tall moist eucalypt forests and
woodlands, often on ridges and slopes. Prefers
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Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Polytelis
swainsonii

Pomatostomus
temporalis
temporalis

Rostratula
australis

Superb Parrot

Grey-
crowned
Babbler
(eastern
subspecies)

Australian
Painted Snipe

\ 14
records
(BCD,
2021);
PMST

- 35
records
(BCD,
2021)

E Predicted
using the
PMST

clearings or areas with open understoreys. The
groundlayer of the breeding habitat is dominated by
native grasses and the shrub layer may be either
sparse or dense.

The Superb Parrot is found throughout eastern inland
NSW. On the South-western Slopes their core
breeding area is roughly bounded by Cowra and Yass
in the east, and Grenfell, Cootamundra and Coolac in
the west. Birds breeding in this region are mainly
absent during winter, when they migrate north to the
region of the upper Namoi and Gwydir Rivers. The
other main breeding sites are in the Riverina along the
corridors of the Murray, Edward and Murrumbidgee
Rivers where birds are present all year round.

In the Riverina the birds nest in the hollows of large
trees (dead or alive) mainly in tall riparian River Red
Gum Forest or Woodland. On the South West Slopes
nest trees can be in open Box-Gum Woodland or
isolated paddock trees. Species known to be used are
Blakely’s Red Gum, Yellow Box, Apple Box and Red
Box. Inhabit Box-Gum, Box-Cypress-pine and Boree
Woodlands and River Red Gum Forest.

The eastern subspecies (temporalis occurs from Cape
York south through Queensland, NSW and Victoria
and formerly to the south east of South Australia. This
subspecies also occurs in the Trans-Fly Region in
southern New Guinea. In NSW, the eastern sub-
species occurs on the western slopes of the Great
Dividing Range, and on the western plains reaching as
far as Louth and Balranald. It also occurs in woodlands
in the Hunter Valley and in several locations on the
north coast of NSW. It may be extinct in the southern,
central and New England tablelands.

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.

In NSW many records of the Australian Painted Snipe
are from the Murray-Darling Basin including the Paroo
wetlands, Lake Cowal, Macquarie Marshes, Fivebough
Swamp and more recently, swamps near Balldale and
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Recorded

Superb Parrot was recorded during the survey period for
the E44 Rocklands Project and is likely to utilise habitat
for movement and foraging. No evidence of species
breeding during surveys in September, October and
November. No breeding behaviour observed in proposal
site or wider study area. The species is unlikely to breed
in the study area.

Recorded

Species known from the locality and was observed during
the survey period for the E44 Rocklands Project. Likely to
utilise habitat for breeding, movement and foraging.

Low

No suitable aquatic habitat present within the proposal
site



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Stagonopleura
guttata

Tringa stagnatilis

Tyto
novaehollandiae

Diamond
Firetail

Marsh
Sandpiper

Masked Owl

\

(DAWE,
2021)

5 records
(BCD,
2021)

Predicted
using the
PMST
(DAWE,
2021)

BAM
Calculator

Wanganella. Other important locations with recent
records include wetlands on the Hawkesbury River
and the Clarence and lower Hunter Valleys. The
species prefers fringes of swamps, dams and nearby
marshy areas where there is a cover of grasses,
lignum, low scrub or open timber.

The Diamond Firetail is endemic to south-eastern
Australia, extending from central Queensland to the
Eyre Peninsula in South Australia. It is widely
distributed in NSW, with a concentration of records
from the Northern, Central and Southern Tablelands,
the Northern, Cental and South Western Slopes and
the North West Plains and Riverina. Not commonly
found in coastal districts, though there are records
from near Sydney, the Hunter Valley and the Bega
Valley. This species has a scattered distribution over
the rest of NSW, though is very rare west of the
Darling River.

Found in grassy eucalypt woodlands, including Box-
Gum Woodlands and Snow Gum Eucalyptus
pauciflora Woodlands. Also occurs in open forest,
mallee, Natural Temperate Grassland, and in
secondary grassland derived from other communities.
Often found in riparian areas (rivers and creeks), and
sometimes in lightly wooded farmland.

The Marsh Sandpiper is found on coastal and inland
wetlands throughout Australia. It is recorded in all
regions of NSW but especially the central and south
coasts and (inland) on the western slopes of Great
Divide and western plains. The Hunter River Estuary
and the Macquarie Marshes are internationally
important sites for this species. The Marsh Sandpiper
lives in permanent or ephemeral wetlands of varying
salinity, including swamps, lagoons, billabongs,
saltpans, saltmarshes, estuaries, pools on inundated
floodplains, and intertidal mudflats and also regularly
at sewage farms and saltworks. They are recorded
less often at reservoirs, waterholes, soaks, bore-drain
swamps and flooded inland lakes.

Extends from the coast where it is most abundant to
the western plains. Overall records for this species fall
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Moderate

Proposal site contains suitable grassy woodland foraging
habitat. Larger patches of woodland vegetation are
located adjacent to the proposal site and likely to provide
preferred habitat

Low

No suitable aquatic habitat present within the proposal
site

Low



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Fish

Maccullochella
macquariensis

Maccullochella
peelii

Macquaria
australasica

Mammals

Chalinolobus
dwyeri

Trout Cod

Murray Cod

Macquarie
Perch

Large-eared
Pied Bat

\

\

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the

within approximately 90% of NSW, excluding the most
arid north-western corner. Lives in dry eucalypt forests
and woodlands from sea level to 1100 m and often
hunts along the edges of forests, including roadsides.
Roosts and breeds in moist eucalypt forested gullies,
using large tree hollows or sometimes caves for
nesting.

The Trout Cod is endemic to the southern Murray-
Darling river system, including the Murrumbidgee and
Murray Rivers, and the Macquarie River in central
NSW. The species was once widespread and
abundant in these areas but has undergone dramatic
declines in its distribution and abundance over the
past century. The last known reproducing population of
Trout Cod is confined to the Murray River below
Yarrawonga downstream to Tocumwal.

Occurs throughout the Murray-Darling Basin. Can live
in a wide range of habitats, from clear, rocky streams
in the upper western slopes regions of New South
Wales to the slow flowing, turbid rivers and billabongs
of the western plains. Generally, they are found in
waters up to 5m deep and in sheltered areas with
cover from rocks, timber or overhanging banks. The
presence of wood debris has been shown to be the
primary factor determining Murray cod presence.

Occurs in the upper reaches of the Lachlan,
Murrumbidgee and Murray Rivers, and in parts of the
Hawkesbury and Shoalhaven catchment areas.
Inhabits river and lake habitats, especially the upper
reaches of rivers and their tributaries. Requires clear
water with deep, rocky holes and abundant cover
(including aquatic vegetation, woody debris, large
boulders and overhanging banks). Spawning occurs in
spring and summer in shallow upland streams or
flowing sections of river systems.

The Large-eared Pied Bat is found mainly in areas
with extensive cliffs and caves, from Rockhampton in
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No evidence of the species was recorded at the site
despite targeted surveys in May and August. There are
only two potential nest trees within the proposal site
suitable for the species.

None

No suitable aquatic habitat present within the proposal
site

None

No suitable aquatic habitat present within the proposal
site

None:

No suitable aquatic habitat present within the proposal
site

Low



Scientific Name

Common
Name

Habitat Association

Likelihood of occurrence and justification

Chalinolobus
picatus

Dasyurus
maculatus

Nyctophilus
corbeni

Little Pied Bat

Spotted-tailed
Quoll

Corben's
Long-eared
Bat

PMST
(DAWE,
2021)

11
records
(BCD,
2021)

1 record
(BCD,
2021;
Predicted
using the
PMST
(DAWE,
2021)

Predicted
using the
PMST

Queensland south to Bungonia in the NSW Southern
Highlands. It is generally rare with a very patchy
distribution in NSW. There are scattered records from
the New England Tablelands and North West Slopes.
The species roosts in caves (near their entrances),
crevices in cliffs, old mine workings and in the disused,
bottle-shaped mud nests of the Fairy Martin
(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) from November
through to January in roof domes in sandstone caves
and overhangs. It is found in well-timbered areas
containing gullies.

The Little-Pied Bat is found in inland Queensland and
NSW (including Western Plains and slopes) extending
slightly into South Australia and Victoria.

Occurs in dry open forest, open woodland, mulga
woodlands, chenopod shrublands, cypress pine forest
and mallee and Bimbil box woodlands. Roosts in
caves, rock outcrops, mine shafts, tunnels, tree
hollows and buildings.

The range of the Spotted-tailed Quoll has contracted
considerably since European settlement. It is now
found in eastern NSW, eastern Victoria, south-east
and north-eastern Queensland, and Tasmania. Only in
Tasmania is it still considered relatively common. The
species has been recorded across a range of habitat
types, including rainforest, open forest, woodland,
coastal heath and inland riparian forest, from the sub-
alpine zone to the coastline. Individual animals use
hollow-bearing trees, fallen logs, small caves, rock
outcrops and rocky-cliff faces as den sites. Females
occupy home ranges of 200-500 hectares, while males
occupy very large home ranges from 500 to over 4000
hectares. Are known to traverse their home ranges
along densely vegetated creeklines.

Overall, the distribution of the south eastern form
coincides approximately with the Murray Darling Basin
with the Pilliga Scrub region being the distinct
stronghold for this species. Inhabits a variety of
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No caves suitable for roosting or breeding of bats are
present.

Possible

May forage above the non-native grassland and box
woodland. No caves or tree hollows suitable for roosting
or breeding of bats are present.

Low

Some marginal foraging habitat present however no
suitable denning habitat present within the proposal site.
Species not known to occur in locality and site is not
located near densely vegetated creek lines

Low

Species may occur on occasion in the study area,
however given the lack of records in the locality the
species is unlikely to occur on a regular basis.



Scientific Name

Common
Name

BC Act
status

Habitat Association

Likelihood of occurrence and justification

Petaurus
norfolcensis

Phascolarctos
cinereus

Pteropus
poliocephalus

Saccolaimus
flaviventris

Squirrel
Glider

Koala

Grey-headed
Flying-fox

Yellow-bellied
sheathtail bat

V*

\

(DAWE,
2021)

BAM
Calculator

1 record
(BCD,
2021;
Predicted
using the
PMST
(DAWE,
2021)

1 record
(BCD,
2021);
Predicted
using the
PMST
(DAWE,
2021)

8 records
(BCD,
2021)

vegetation types, including mallee, bulloke
Allocasuarina leuhmanni and box eucalypt dominated
communities, but it is distinctly more common in
box/ironbark/cypress-pine vegetation that occurs in a
north-south belt along the western slopes and plains of
NSW and southern Queensland.

The Squirrel Glider is widely though sparsely
distributed in eastern Australia, from northern
Queensland to western Victoria. The species inhabits
mature or old growth Box, Box-Ironbark woodlands
and River Red Gum forest west of the Great Dividing
Range and Blackbutt-Bloodwood forest with heath
understorey in coastal areas.

The Koala has a fragmented distribution throughout
eastern Australia from north-east Queensland to the
Eyre Peninsula in South Australia. In New South
Wales, koala populations are found on the central and
north coasts, southern highlands, southern and
northern tablelands, Blue Mountains, southern coastal
forests, with some smaller populations on the plains
west of the Great Dividing Range. The species inhabit
eucalypt woodlands and forests, and feed on the
foliage of more than 70 eucalypt species and 30 non-
eucalypt species, but in any one area will select
preferred browse species.

Grey-headed Flying-foxes are generally found within
200 km of the eastern coast of Australia, from
Rockhampton in Queensland to Adelaide in South
Australia. In times of natural resource shortages, they
may be found in unusual locations. The species occur
in subtropical and temperate rainforests, tall
sclerophyll forests and woodlands, heaths and
swamps as well as urban gardens and cultivated fruit
crops. Roosting camps are generally located within 20
km of a regular food source and are commonly found
in gullies, close to water, in vegetation with a dense
canopy.

The Yellow-bellied Sheathtail-bat is a wide-ranging
species found across northern and eastern Australia.
In the most southerly part of its range - most of
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Low

No evidence of the species was recorded at the site
despite targeted surveys in better quality habitat within
the study area in August.

Low

E. populnea is a koala feed tree species. However, there
is no suitable breeding habitat. No core habitat present
according to mapping of Areas of Regional Koala
Significance (ARKS).

Low

No suitable breeding habitat. No breeding camps present
in the area. The species may occur and forage in the site
on occasion.

Moderate



Scientific Name Common BC Act
Name status

Habitat Association

Likelihood of occurrence and justification

Reptile
Aprasia Pink-tailed V \Y Predicted
parapulchella Legless using the
Lizard PMST
(DAWE,
2021)

Victoria, south-western NSW and adjacent South
Australia - it is a rare visitor in late summer and
autumn. There are scattered records of this species
across the New England Tablelands and North West
Slopes. It forages in most habitats across its very wide
range, with and without trees; appears to defend an
aerial territory.

Populations occur in the Queanbeyan/Canberra
district, Cooma, Yass, Bathurst, Albury and West
Whyalong areas. Inhabits grassland and open
woodland with substantial embedded rock cover in
sunny situations. Recorded in both native and non-
native grasslands. Usually recorded under small rocks
(150 - 600 mm basal area) shallowly embedded in the
soil (2 - 5 cm, and use ant burrows under these rocks.
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The species may forage aerially above the proposal site.
No hollows suitable for roosting or breeding of bats are
present

Low

No suitable rocky habitat used for sheltering is present in
the proposal site.
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Appendix B

Survey results



Table 34 Flora species recorded
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Family Scientific Name Common Name BC EPBC Recorded
Status Status

Acanthaceae Brunoniella australis | Blue Trumpet BO21
Amaranthaceae Ptilotus semilanatus Lambs tails FG BO22, BO25
Anthericaceae Arthropodium spp. FG BO25
Anthericaceae Dichopogon Nodding Chocolate Lily FG AO17
fimbriatus
Apiaceae Daucus glochidiatus | Native Carrot FG AO17
Asphodelaceae Bulbine bulbosa Bulbine Lily FG BO20
Asteraceae Arctotheca calendula | Capeweed * EX BO21
Asteraceae Brachyscome FG B0O22, BO25
chrysoglossa
Asteraceae Calotis cuneifolia Purple Burr-Daisy FG BO21, BO22
Asteraceae Calotis hispidula Bogan Flea FG AO17
Asteraceae Calotis lappulacea Yellow Burr-daisy FG BO21, BO22, BO20
Asteraceae Calotis spp. A Burr-daisy FG BO20
Asteraceae Carthamus lanatus Saffron Thistle * HT BO22, BO20, LC grassland plot
Asteraceae Centaurea melitensis | Maltese Cockspur * EX BO20, BO14, AO17, LC grassland plot
Asteraceae Cirsium vulgare Spear Thistle * EX BO21, BO22, BO20, BO14, BO25,
AO17
Asteraceae Conyza sumatrensis | Tall fleabane * EX BO14, BO25
Asteraceae Cymbonotus Bear's Ear FG BO20
lawsonianus
Asteraceae Euchiton spp. A Cudweed FG LC grassland plot
Asteraceae Hypochaeris Catsear * EX BO21, BO25, LC grassland plot
Radicata
Asteraceae Lactuca serriola Prickly Lettuce * EX BO14, LC grassland plot
Asteraceae Leptorhynchos sp. BO25
Asteraceae Scorzonera laciniata * EX BO25
Asteraceae Minuria leptophylla FG BO22
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Family Scientific Name Common Name BC EPBC Recorded
Status Status

Asteraceae Rhodanthe Small White Sunray BO22
corymbiflora
Asteraceae Senecio Cotton Fireweed FG BO25
quadridentatus
Asteraceae Silybum marianum Variegated Thistle EX BO14
Asteraceae Solenogyne dominii FG BO20
Asteraceae Sonchus oleraceus Common Sowthistle EX BO21, BO22, BO20, BO14,
grassland plot
Asteraceae Vittadinia cuneata A Fuzzweed FG BO21, BO22, BO20, BO14,
AO17, LC grassland plot
Asteraceae Xerochrysum Golden Everlasting FG BO14, AO17
bracteatum
Boraginaceae Echium Patterson's Curse EX BO21, BO20, BO14, BO25,
plantagineum grassland plot
Brassicaceae Brassica rapa subsp. | Turnip EX BO21, BO22, BO14, BO25,
Campestris grassland plot
Brassicaceae Brassica spp. Brassica EX BO20
Brassicaceae Capsella bursa- Shepherd's Purse EX AO17
pastoris
Brassicaceae Lepidium africanum Common Peppercress EX LC grassland plot
Brassicaceae Rapistrum rugosum Turnip Weed EX AO17
Campanulaceae Wahlenbergia Sprawling Bluebell FG BO22, BO20
gracilis
Campanulaceae Wahlenbergia spp. Bluebell FG BO25, LC grassland plot
Campanulaceae Wahlenbergia stricta | Tall Bluebell FG AO17
Caryophyllaceae Petrorhagia nanteuilii | Proliferous Pink EX AO17, LC grassland plot
Casuarinaceae Casuarina cristata Belah TG BO25
Chenopodiaceae Atriplex semibaccata | Creeping Saltbush SG BO21, BO22, BO20
Chenopodiaceae Atriplex spp. A Saltbush SG LC grassland plot
Chenopodiaceae Atriplex suberecta FG BO22, BO25, LC grassland plot
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Family Scientific Name Common Name BC EPBC Recorded
Status Status

Chenopodiaceae Einadia nutans Climbing Saltbush BO21, BO22, BO20, BO14, BO25,
AO17, LC grassland plot
Chenopodiaceae Enchylaena Ruby Saltbush SG BO21, BO22, BO20, BO25, AO17
tomentosa
Chenopodiaceae Maireana Wingless Fissure-weed FG AO17
enchylaenoides
Chenopodiaceae Maireana Small-leaf Bluebush SG B0O22, BO25
microphylla
Chenopodiaceae Sclerolaena Grey Copperburr SG BO22
diacantha
Chenopodiaceae Sclerolaena muricata | Black Rolypoly SG BO21
Convolvulaceae Convolvulus Field Bindweed * EX BO22
arvensis
Convolvulaceae Convolvulus Pink Bindweed oG BO20, LC grassland plot
erubescens
Convolvulaceae Dichondra repens Kidney Weed FG BO22, BO20, BO14, BO25, AO17, LC
grassland plot
Crassulaceae Crassula colorata Dense Stonecrop FG LC grassland plot
Cupressaceae Callitris glaucophylla | White Cypress Pine TG BO21, BO22, AO17
Cyperaceae Carex inversa Knob Sedge GG BO22, BO20, BO25
Cyperaceae Carex spp. GG BO21
Euphorbiaceae Chamaesyce Caustic Weed FG BO22, BO20, AO17
drummondii
Fabaceae Glycine clandestina Twining glycine oG BO25
(Faboideae)
Fabaceae Glycine tabacina Variable Glycine oG BO14, BO25
(Faboideae)
Fabaceae Medicago minima Woolly Burr Medic * EX AO17
(Faboideae)
Fabaceae Medicago praecox Small-leaved Burr Medic * EX BO21, BO20, BO14
(Faboideae)
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Family Scientific Name Common Name BC EPBC Recorded
Status Status

Fabaceae Medicago truncatula | Barrel Medic BO22, BO25, LC grassland plot
(Faboideae)
Fabaceae Trifolium Narrow-leaved Clover * EX BO25
(Faboideae) angustifolium
Fabaceae Trifolium arvense Haresfoot Clover * EX BO21, LC grassland plot
(Faboideae)
Fabaceae Trifolium campestre Hop Clover * EX BO25
(Faboideae)
Fabaceae Trifolium glomeratum | Clustered Clover * EX BO21, BO22, BO20, BO14, BO25,
(Faboideae) AO17, LC grassland plot
Fabaceae Trifolium Subterranean Clover * EX BO14, LC grassland plot
(Faboideae) subterraneum
Fabaceae Acacia pendula Weeping Myall, Boree TG BO25, AO17
(Mimosoideae)
Fabaceae Acacia spp. Wattle SG BO21
(Mimosoideae)
Geraniaceae Erodium crinitum Blue Crowfoot FG BO14, LC grassland plot
Goodeniaceae Goodenia Mallee Goodenia FG AO17
fascicularis
Goodeniaceae Goodenia pinnatifida | Scrambles Eggs FG BO22, BO20, BO25
Juncaceae Juncus spp. A Rush GG BO21
Juncaceae Juncus spp. A Rush GG BO20
Lamiaceae Marrubium vulgare White Horehound * EX BO21, BO22, BO20, BO14, AO17, LC
grassland plot
Lamiaceae Salvia verbenaca Vervain * EX BO21, AO17, LC grassland plot
Malvaceae Abutilon spp. Lantern-bush * EX LC grassland plot
Malvaceae Malva parviflora Small-flowered Mallow * EX BO21
Malvaceae Sida corrugata Corrugated Sida FG BO20, BO14, AO17
Myoporaceae Eremophila debilis Amulla SG BO22, BO20, BO25
Myrtaceae Eucalyptus blakelyi Blakely's Red Gum TG BO21
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Family Scientific Name Common Name BC EPBC Recorded
Status Status

Myrtaceae Eucalyptus Eucalyptus camaldulensis BO21
camaldulensis population in the Hunter catchment
Myrtaceae Eucalyptus Yellow Box TG AO17
melliodora
Myrtaceae Eucalyptus Western Grey Box TG BO22, BO20, BO25
microcarpa
Myrtaceae Eucalyptus populnea | Bimble Box TG BO22, BO14
subsp. bimbil
Nyctaginaceae Boerhavia dominii Tarvine FG AO17
Oxalidaceae Oxalis perennans FG BO20, BO14, BO25, AO17, LC
grassland plot
Oxalidaceae Oxalis pes-caprae Soursob * EX LC grassland plot
Pittosporaceae Pittosporum Butterbush SG BO22, BO25
angustifolium
Plantaginaceae Plantago Sago-weed FG BO22, BO20, BO25
cunninghamii
Plantaginaceae Plantago turrifera Small Sago-weed FG BO20, AO17
Poaceae Austrostipa Yanganbil GG BO21, BO22, BO20, BO14, BO25, LC
bigeniculata grassland plot
Poaceae Austrostipa scabra Speargrass GG BO21, BO22, BO20, BO14, AO17, LC
grassland plot
Poaceae Austrostipa setacea Corkscrew Grass GG BO20, BO25
Poaceae Avena fatua Wild Oats * EX BO21, BO20, BO14, BO25, LC
grassland plot
Poaceae Bothriochloa macra Red Grass GG BO25
Poaceae Bromus diandrus Great Brome * HT BO22, BO20, LC grassland plot
Poaceae Bromus molliformis Soft Brome * EX BO14, LC grassland plot
Poaceae Cynodon dactylon Common Couch GG LC grassland plot
Poaceae Enteropogon Curly Windmill Grass GG BO22, BO14
acicularis
Poaceae Hordeum leporinum Barley Grass * EX BO22, BO20, BO14, LC grassland plot
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Family Scientific Name Common Name BC EPBC Recorded
Status Status

Poaceae Lolium rigidum Wimmera Ryegrass BO21, BO22, BO20, BO14, BO25,
AO17, LC grassland plot

Poaceae Panicum capillare Witchgrass EX BO21, BO14, LC grassland plot

Poaceae Paspalum distichum | Water Couch GG BO20

Poaceae Phalaris aquatica Phalaris HT LC grassland plot

Poaceae Rytidosperma Ringed Wallaby Grass GG AO17

caespitosum
Poaceae Rytidosperma Small-flowered Wallaby-grass GG BO22, BO20
setaceum

Poaceae Rytidosperma spp. GG BO21

Poaceae Vulpia bromoides Squirrel Tail Fesque EX LC grassland plot

Poaceae Walwhalleya spp. FG BO21, BO22, BO20, BO25

Polygonaceae Rumex brownii Swamp Dock FG BO20, BO14, AO17

Polygonaceae Rumex crispus Curled Dock EX BO25, LC grassland plot

Polygonaceae Rumex spp. Dock FG BO21, LC grassland plot

Polygonaceae Rumex tenax FG BO25

Rubiaceae Asperula conferta Common Woodruff FG BO20, BO25

Sapindaceae Alectryon oleifolius Western Rosewood TG BO25

Solanaceae Lycium ferocissimum | African Boxthorn HT BO22

Solanaceae Solanum nigrum Black-berry Nightshade EX BO22, BO25

Verbenaceae Verbena officinalis Common Verbena EX BO21
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Table 35 Fauna species

Amphibia Myobatrachidae 0 Crinia parinsignifera Eastern sign-bearing froglet P 0
Amphibia Hylidae 0 Litoria peronii Peron's Tree Frog P 0
Amphibia Myobatrachidae 0 Limnodynastes tasmaniensis Spotted grass frog P 0
Aves Corcoracidae 0 Struthidea cinerea Apostlebird P 0
Aves Podicipedidae 0 Tachybaptus novaehollandiae Australasian grebe P 0
Aves Artamidae 0 Cracticus tibicen Australian Magpie P 0
Aves Motacillidae 0 Anthus novaeseelandiae Australian Pipit P 0
Aves Corvidae 0 Corvus coronoides Australian Raven P 0
Aves Anatidae 0 Chenonetta jubata Australian Wood Duck P 0
Aves Psittacidae 0 Northiella haematogaster Blue Bonnet P 0
Aves Meliphagidae 0 Entomyzon cyanotis Blue-faced Honeyeater P 0
Aves Phasianidae 0 Coturnix ypsilophora Brown Quail P 0
Aves Cacatuidae 0 Nymphicus hollandicus Cockatiel P 0
Aves Columbidae 0 Phaps chalcoptera Common bronzewing P 0
Aves Columbidae 0 Ocyphaps lophotes Crested Pigeon P 0
Aves Psittacidae 0 Platycercus elegans Crimson Rosella P 0
Aves Tytonidae 0 Tyto javanica Eastern Barn Owl P 0
Aves Psittacidae 0 Platycercus eximius Eastern Rosella P 0
Aves Cuculidae 0 Cacomantis flabelliformis Fan-tailed Cuckoo P 0
Aves Cacatuidae 0 Eolophus roseicapillus Galah P 0
Aves Anatidae 0 Anas gracilis Grey teal P 0
Aves Pomatostomidae 0 Pomatostomus temporalis Grey-crowned Babbler (eastern V.,P 0
temporalis subspecies)
Aves Alcedinidae 0 Dacelo novaeguineae Laughing Kookaburra 0
Aves Corvidae 0 Corvus mellori Little Raven P 0
Aves Monarchidae 0 Grallina cyanoleuca Magpie-lark P 0
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Aves Falconidae 0 Falco cenchroides Nankeen Kestrel P 0
Aves Meliphagidae 0 Manorina melanocephala Noisy Miner P 0
Aves Anatidae 0 Anas superciliosa Pacific black duck P 0
Aves Artamidae 0 Cracticus nigrogularis Pied Butcherbird P 0
Aves Psittacidae 0 Psephotus haematonotus Red-rumped Parrot P 0
Aves Megaluridae 0 Cincloramphus mathewsi Rufous songlark P 0
Aves Strigidae 0 Ninox novaeseelandiae Southern Boobook P 0
Aves Acanthizidae 0 Chthonicola sagittata Speckled warbler V.,P 0
Aves Pardalotidae 0 Pardalotus punctatus Spotted Pardalote P 0
Aves Pardalotidae 0 Pardalotus striatus Striated Pardalote P 0
Aves Psittacidae 0 Polytelis swainsonii Superb Parrot V,P,3 \%
Aves Accipitridae 0 Aquila audax Wedge-tailed Eagle P 0
Aves Hirundinidae 0 Hirundo neoxena Welcome swallow P 0
Aves Acanthizidae 0 Gerygone fusca Western gerygone P 0
Aves Ardeidae 0 Egretta novaehollandiae White-faced heron P 0
Aves Ardeidae 0 Ardea pacifica White-necked heron P 0
Aves Corcoracidae 0 Corcorax melanorhamphos White-winged Chough P 0
Aves Rhipiduridae 0 Rhipidura leucophrys Willie wagtail P 0
Aves Acanthizidae 0 Acanthiza nana Yellow thornbill P 0
Mammalia Muridae * Rattus rattus Black Rat 0 0
Mammalia Leporidae * Lepus capensis Brown Hare 0 0
Mammalia Phalangeridae 0 Trichosurus vulpecula Common Brushtail Possum P 0
Mammalia Macropodidae 0 Macropus giganteus Eastern Grey Kangaroo P 0
Mammalia Muridae * Mus musculus House Mouse 0 0
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Field data sheets
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| BAM Site — Field Survey Form

| Site Sheet no:

Survey Name Zone ID Recorders
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Record easting and northing at 0 m on midline. Dimensions (Shape} of 0.04 ha base plot.

BAM At'ztribute Sum values BAM Attribute (1000 m?plot)
(400 m? plot) DBH # Tree Stems Count # Stems with Hollows
Trees
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Shrubs {
Countof  Grasses etc. 2 50—79 cm ' \ \
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Other @
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form group  Ferns O >50 cm In length) 2
Other O Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover O stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only
the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

BAM Attribute (1 x 1 m plots)

Litter cover (%)

Bare ground cover (%) Cryptogam cover (%) Rock cover (%)

Subplot score (% in each)

Average of t

he 5 subplots

Sloloololzg | | | | | T [ [ [ | [ ][]
s

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform . )

Type Element Pattern Microrelief

Lithol Soil Surface Soil Soil

ology Texture Colour Depth
. . Distance to nearest
Slope Aspect Site Drainage water and type
. Severity Age . : .

Plot Disturbance code code Observational evidence:

Clearing (inc. loggi

ng)

Cultivation (inc. pa

sture)

Soil erosion

Firewood / CWD removal

Grazing (identify native/stock)

Fire damage

Storm damage

Weediness

Other

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe

Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF = circle code if ‘top 3'.

Cover: 0.1,0.2,03,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =2.0x2.0m, 5% =4x5m, 25% =10x 10 m

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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Counts apply when the number of tree stems within a size class is £ 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover O stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only
the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) S | { | Zo‘ 5 |2(‘:) I | l { ‘ | | ‘ ‘ | ‘ I
Average of the 5 subplots 10- 2.

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform : :
Type Element Pattern Microrelief
. Soil Surface Soil Soil
Lithology Texture Colour Depth
. . Distance to nearest
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Cultivation (inc. pasture)
Soil erosion

Firewood / CWD removal
Grazing (identify native/stock)
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Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs}, NR=not recent (3-10yrs), O=old (>10yrs)
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,0.2,03,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4x 1.4m, and 1% =2.0x2.0m, 5% =4x5m, 25% =10x 10 m

Abundance: 1,2,3,..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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| BAM Site — Field Survey Form | Site Sheet no: l
Survey Name Zone ID Recorders
Date | | [0 21 | Nem - had )y mc ex -
Zone Datum Plot i
i CDA Gy Plot ID RO 20 dimensions ZO’LS-E ) | Photo #
Easting Northing — Midline 28
IBRA region bearin
(00217 | b352a don | gu)s. | | S
) Confidence:
Vegetation Class HoM oL
) Confidence:
Plant Community Type - G M ’CLn 7 &._/fu @O/ Liood ,(7,(/‘\ EEC: WML
Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.911 ha base plot. — &(306{ A
34/\(',\'(') /:Itgr")?:tt)e Sum values BAM Attribute (1000 m? plot)
DBH # Tree Stems Count # Stems with Hollows
Trees |
80 + cm O 7L
Shrubs . S v
Countof  Grasses etc. 3 50-79 cm . ‘ [
Native
Richness Forbs \3 30—49 cm \ ‘
Ferns O
_ ‘ 20-29cm \/
Other
V4
10-19cm
Trees 5
Sum of Shrubs 0 L 5-9cm ~
Cover
of native  Grasses etc. 3-¢
vascular q\ < <Scm e n/a
lants b Forbs . - -
pgarr;;thy r Length of logs (m) \,Z M
form group  Ferns 3, gzgoocm‘ig';’:;ttﬁ;'
Other ’ . O . Counts apply when the number of tree stems within a size class is £ 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
RHigh Threat Weed cover O - 3 stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing holiows. For a multi-stemmed tree, only
the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

BAM Attribute (1 x 1 m plots) Lifter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) 20[20 | 9] | 5 ‘ l l \ \ ‘ l ‘ l l ‘ I | |
Average of the § subplots iv. & '

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform X .
Type Element Pattern Microrelief
. Soil Surface Soil Soil
Lithology Texture Colour Depth
. . Distance to nearest
Slope Aspect Site Drainage water and type

. Severity Age N . .
Plot Disturbance code code | Observational evidence:

Clearing (inc. logging)
Cultivation (inc. pasture)
Soil erosion

Firewood / CWD removal

Grazing (identify native/stock)

Fire damage

Storm damage

Weediness
Other

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs}), O=old (>10yrs)
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400 m? plot: Sheet _ of _ Survey Name Plot Identifier Recorders
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GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF - circle code if ‘top 3'.

Cover: 0.1,0.2,03,...,1,2,3,..,10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4m, and 1% =2.0x2.0m, 5% =4x5m, 25% =10x 10 m

Abundance: 1,2,3,..., 10, 20, 30, ... 100, 200, ...,I1Q00, - )
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| BAM Site — Field Survey Form ' | Site Sheet no:
Survey Name Zone ID Recorders
pate | |4 10 2/ |Nem -miad [7 me BT .
Zone Datum !
St L0NT Y Plot 1D LD 2 J Zilr?:ensions ZD ""gb Photo #
Easting Northing Midline
IBRA regi 1 beari '
00241 (258826 eden | SWS> [, 527
Vegetation Class Confidence:
gonﬁzllencle-'
Plant Community Type 2 77 [ReC qd[o v Pt P’O’-/DKMﬁ EEC: o L-
§ =

Record easting and northing at 0 m on midiine. Dimensions (Shape) of 0.04 ha base plot.

B(m fntgrl?::)e Sum values BAM Attribute (1000 m?plot)
P DBH # Tree Stems Count # Stems with Hollows
Trees 3
80+cm
Shrubs 4 @ A
Countof  Grasses etc. b 50-79 cm O \(
Native -
Richness Forbs () 30-49 cm X J
Ferns
; 9 20-29 cm ) N
Other O
10-19 cm N N|
Trees 2 : \
Sumof  Shrubs (0.% 5-9cm ‘/ \/
Cover :
of native  Grasses etc. - <5cm / n/a
vascular g 2
plantsby  Forbs B
growth eomamee | O
form group Ferns 2 S50 om in length)'
Other O ' Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover 6’) stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a muiti-stemmed tree, only
the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) | 25 | L, | { | t ’5 ‘ ‘ ‘ I | l ‘ ] | | | I

Average of the 5 subplots

Litter cover is assessed as the average percentage ground cover of litter recorded from five Tmx1m plots centred at 5, 15, 25, 35, 45 m along the plot midline. Litter
cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (opticnal)

Morphological Landform Landform Microrelief
Type Element Pattern
Litholo Soil Surface Solil Soll
9y Texture Colour Depth
. ) Distance to nearest
Slope Aspect Site Drainage water and type

. Severity Age . . i
Plot Disturbance code code | Observational evidence:

Clearing (inc. logging)
Cultivation (inc. pasture)
Soil erosion

Firewood / CWD removal

Grazing (identify native/stock)

Fire damage

Storm damage

Weediness
Other

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs}), O=old (>10yrs)
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400 m? plot: Sheet _ of _ Survey Name Plot Identifier Recorders
Date ) /9 [0 2( | NP —mod 7 Bo2 | M BT
GF Top 3 native species in each growth form group: Full species name mandatory § N. E or
Code | All other native and exotic species: Full species name where practicable HTE Cover | Abund | stratum | voucher
al WC&%A pheo Sledaglyt. NS S
T M@wa Lo aflite, s N T 723 2
- Lo & i A ey L L/O £0n
P yiYadrin Y covpects | i/ 3 1¥0.
S Pam ol e cenloctatm N 102 5D,
S E ,([ ‘;r [0~ = et s /\/ g [DC-
- /" 3’/"&’{’ (A Aol Cmse i 2 5201
v (agen “sp - N | £ 200
(~ 2 X (s 3G & 2 i 5 | 200
& {J (Jn/d NN w,\m ,\/ 5 |Zoo ~
F @'Wq@//uqﬁ e {MMWm{/U - /\/ O. | Z et |
~ p bt G G Al e S O- 1| (o
- [Z A (il /L%,,./)(L_, - L 2 |[lob.
- Rordns 1o THpa c lo.2l/0.
G DY (il 52 ’ N O- 1| 2
£ £ inalia /lf'“J/«“ ) N | 0O,
- Oy vpr i 766 = {02 o,
T Ca Ly a‘z?c;‘f;,cfca;.é Ao I e \
— Arene Hdvea 7 I |lot | s
‘ Aot Koo bla00 cdcda M-l | %o
S Ataca s/ o7 |2 e
v (g lody Cﬁ-r«iﬁ.i LomT - i/ O | 2
- Marruks ern il aoy-e 'a o- ! /
— Sali o reSendc A - 0 | !
— Sevchiwy Qe Lo £ O | H
E Catfa¥ss [apdacea g A ] 1 [5D.
A Zoln S N o |z o
G By oy g St N | 50 -
S Sc g o loen & sl ete MO a
- ARy Gleiag e E_| 2 |70
i3 (s Lo~ Yarve '\O(D @: 2 2O,
- L A T W & O- 1] |
= Verbona . offCpadzs . . N o] > T
— aly o /)ﬂ’w{bm\‘ Z; - | | ,
— PocisHoecd  (afe dida . c || P
GF Code: see Growth Form definitions in Appendix 1 N: native, E: exotic, HTE: high threat exotic GF —circle code if ‘top 3'.

Cover: 0.1,0.2,03,...,1,2,3, .., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4m, and 1% =2.0x2.0m, 5% =4x5m, 25% = 10x 10 m

Abundance: 1,2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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| BAM Site — Field Survey Form | Site Sheet no:
Survey Name Zone ID Recorders
Date | 14 12 21 | Nps-vaay - M( B
Zone _Datum Plot i
<X COH o PlotID | @O 277 dimensions | ZOT ga Photo #
Easting Northing Midline
IBRA region i bearing g
ﬁQ_Og zﬁg Q?gﬁl_]ﬁ_z 9 - }‘5 i fromOm - I%Z,
Confidence:
Vegetation Class
H M L
Plant C ity T : 0/ - | EEC: Confidence:
antCommunity Tye €2 | Litsters Cuee gox Poslog Jox Ll P| B How L
Record easting and northing at 0 m on midline. Dimensions (Shape) of 0.04A<a base plot. o a,o [e) d
Ezi\g/(l) /r\ntgﬂ?;t)e Sum values BAM Attribute (1000 m? plot)
B DBH ‘ _ # Tree Stems Count # Stems with Hollows
Trees Q;
80 + cm ( {
Shrubs C,
Countof  Grasses etc. é 50-79 cm 2 (
Native
Richness Forbs { H 30 - 49 cm / ~
Ferns
0 20~29 cm N )<
Other 0
10-19cm
Trees 33 R z \/ 7(
Sumof  Shrubs I - 7 5-9cm >( ><
Cover
of native Grasses etc. 3 7 - Z <5em ‘/ nia
vascular ’
lants b Forbs
pgmwthy O_ o’ Length of logs (m)
. (210 cm diameter,
form group  Ferns 0 >50 cm in length) Q "M
Other D Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
. High Threat Weed cover ‘ - 5 stem is included in the count/estimate. Tree stems must be living.

For hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only
the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.

BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) |10 ‘ 56‘ | | | I 720 l , \ I I ‘ | ; } | \ ‘ |
Average of the 5 subplots |q- Y

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 m x 1 m plots centred at 5, 15, 25, 35, 45 m atong the plot midline. Litter
cover includes leaves, seeds, twigs, branchlets and branches (less than 10 ¢m in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform I .
Type Element Pattern Microreief
Litholo Soil Surface Soil “ | Soil
9y Texture Colour Depth
. : Distance to nearest
Slope Aspect ] Site Drainage water and type

. Severity Age N . .
Plot Disturbance code code | Observational evidence:

Clearing (inc. logging)
Cultivation: (inc. pasture)

Soil erosion

Firewood / CWD removal
Grazing (identify native/stock)
Fire damage

Storm damage
Weediness

Other

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs}), O=old (>10yrs)
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400 m? plot: Sheet _ of _ Survey Name Plot Identifier Recorders
Date| /4 (O 2| NPT~ b7 0ct 5 BO2P AT
GF Top 3 native species in each growth form group: Full species name mandatory | N. E or i
Code | All other native and exotic species: Full species name where practicable I'-lTE Cover | Abund | stratum | voucher
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GF Code: see Growth Form definitions in Appendix 1

N: native, E: exotic, HTE: high threat exotic

GF - circle code if ‘top 3'.

Cover: 0.1,0.2,03,...,1,2,3,.., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4m, and 1% =2.0x2.0m, 5% =4x5m, 25% =10x 10 m

Abundance: 1,2,3, ...,

10, 20, 30, ... 100, 200, ..., 1000, ...
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[ BAM Site — Field Survey Form - | Site Sheetno: ' < 1
oo ...) surveyName | _ ZonelD . .| ... _.__. Recorders .
T . - = e ] — — —
pate| |5 1@ 21| Bpm-Mad & MC 2T
Zone ' Dat . T
e ol 0\63 oy | o PltD | o oS Plot ... 70D | Photo#
5 “ o2 + | dimensions
Easting =~ |~ Northing * T o Midline 7] .
- IBRA region S bearing C{S TR
E_q__g_q_g@ (ﬁiéligq_ g 5(/\/5’ from 0 m
Confidence:
Vegetation Class WL
. ' Confidence:
Plant Community Type O W 2 o 1N CP — 9 OO& . EEC: HomL
Record easting and northing at 0 m on midline. Dimensionsv(Shape) of 0104 ha base plot. >
B(Q(')V(I] f«ntgr:::tt)e Sum values BAM Attribute (1000 m?plot)
[,l DBH # Tree Stems Count # Stems with Hollows
Trees
80 +cm 2,
Shrubs l-‘ l
Countof  Grasses etc. S 50-79 cm @) M
Native -
Richness  Forbs 1S 30 —49 cm <
Ferns 0 20-29 cm v
Other 2
10-19cm \/
Trees q 2- j //
Sumof  Shrubs -3 _ 5-9cm
Cover 7
of native  Grasses etc. Sg S <5cm n/a
vascular
p;';t\f,tﬁy Forbs 5-Y Length of fogs (m) p
form grou Ferns (210 cm diameter, “O VY‘
group Z) >50 cm in length) -
Other 0 . Z Counts apply when the number of tree stems within a size class is < 10. Estimates can be used
when > 10 (eg. 10, 20, 30..., 100, 200, 300...). For a multi-stemmed tree, only the largest living
High Threat Weed cover O stem is included in the count/estimate. Tree stems must be living.
Far hollows, count only the presence of a stem containing hollows. For a multi-stemmed tree, only
the largest stem is included in the count/estimate. Stems may be dead and may be shrubs.
BAM Attribute (1 x 1 m plots) Litter cover (%) Bare ground cover (%) Cryptogam cover (%) Rock cover (%)
Subplot score (% in each) | 1O |LK) ~ (.LO. 15 \ 5 \ ‘ , | \ ' l I ‘ l ‘ ‘ \ \
Average of the 5 subplots 2 Y

Litter cover is assessed as the average percentage ground cover of litter recorded from five 1 mx 1 m plots centred at 5, 15, 25, 35, 45 m along the plot midtine. Litter
cover includes leaves, seeds, twigs, branchlets and branches (less than 10 cm in diameter). Assessors may also record the cover of rock, bare ground and cryptogams.

Physiography + site features that may help in determining PCT and Management Zone (optional)

Morphological Landform Landform Microrelief
Type Element Pattern
Lithology Soil Surface Soil Soil
ay Texture Colour Depth
Slope Aspect Site Drainage ‘?vi;::rngﬁ(;ct’y';a rest

. Severity Age . . K
Plot Disturbance code code Observational evidence:

Clearing (inc. logging)
Cultivation (inc. pasture)

Soil erosion
Firewood / CWD removal

Grazing (identify native/stock)

Fire damage

Storm damage

Weediness
Other

Severity: 0=no evidence, 1=light, 2=moderate, 3=severe Age: R=recent (<3yrs), NR=not recent (3-10yrs), O=old (>10yrs}
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400 m? plot: Sheet of _ Survey Name Plot Identifier Recorders
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GF Top 3 native species in each growth form group: Full species name mandatory | N. E or
Code | All other native and exotic species: Full species name where practicable HTE Cover | Abund | stratum | voucher
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GF Code: see Growth Form definitions in Appendixd
Cover:
a circle about 71 cm across, 0.5% cover represents an area of approximately 1.4 x 1.4 m, and 1% =

N: native, E: exotic, HTE: high threat exotic

GF - circle code if ‘top 3'.

0.1,02,03,...,1,2,3, ..., 10, 15, 20, 25, ...100% (foliage cover); Note: 0.1% cover represents an area of approximately 63 x 63 cm or

Abundance: 1, 2,3, ..., 10, 20, 30, ... 100, 200, ..., 1000, ...
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2.0x2.0m, 5%
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Appendix D

BAM Calculator data



BO21 277
BO22 82
BO20 76
BO14 56
BO25 80
AO17 248
AO17b | 248
AO17c | 248
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Appendix E

EPBC Act assessments of significance



Grey Box (Eucalyptus microcarpa) Grassy Woodlands and derived
native grasslands of South-eastern Australia — endangered ecological
community

Diagnostic features

This community is a grassy woodland dominated by dominated or co-dominated by Grey Box (Eucalyptus
microcarpa). The community also includes grassland understorey derived from the historic clearing of the woody
components of the woodland. Both the grassy woodland and the derived native grassland provide vital support to
a diverse range of native flora and fauna that are important to retaining regional, state and national biodiversity.

In grassy woodland occurrences, the shrub layer is variable, ranging from absent in areas of intense grazing, to
moderately dense cover. In many situations, regrowth of the canopy trees may also be present in the mid layer.
This community is heavily influenced by landscape factors and past land management practices. The ground layer
varies in compositions, with a combination of grasses, herbs and smaller chenopods.

This community supports fauna species from a variety of conditions, ranging from wetter forest and woodland
ecosystems further east and south to the semi-arid environment to the west and north. The Grey Box Grassy
Woodlands have a strong influence on bird assemblage composition and provides foraging, roosting and breeding
habitat. Larger mammals such as kangaroos and wallabies often utilise this community for grazing and arboreal
species such as possums utilise tree-hollows for shelter and breeding (TSSC, 2010).

Geographic distribution

The Grey Box (Eucalyptus microcarpa) Grassy Woodlands and Derived Native Grasslands of South-Eastern
Australia occurs from central NSW, through northern and central Victoria into eastern South Australia (TSSC,
2010)

Extent

This community was once widespread throughout south-eastern Australia but now, across its national range, only
10 to 15 per cent of the original extent remains. The community is found in wheat-sheep belt of eastern Australia
and as a result has been extensively cleared since European settlement. It is estimated that the extent of the
ecological community has declined from between 1.8 to 2.0 million hectares to a present extent between 300 000
and 330 000 hectares in NSW. Most of the remaining areas of this ecological community occur on private land. At
present, less than one per cent of what remains of the community in NSW is in formal conservation reserves
(TSSC, 2010).

Threats

The Grey Box ecological community is listed as an endangered ecological community due to the significant loss of
integrity throughout much of its extent. This includes both vegetation and fauna components, combined with weed
invasion, fragmentation and degradation of habitat. Clearing of this community continues to pose serious threats to
the Grey Box Grassy Woodlands ecological community. Unfavourable management practices and a lack of
protection in reserves are also highlighted as key threats for this ecological community (DEWHA, 2010).

Occurrence in the study area

Within the study area the community occurs in the north-western corner of the proposal site, on the edge of the
existing mine site and is 2.54 hectares in size and is comprised of predominantly native species such as
Dichondra repens (Kidney Weed), Vittadinia cuneata (Fuzzweed), Austrostipa scabra (Speargrass) and
Enchylaena tomentosa (Ruby Saltbush). Some exotic species such as Wimmera Ryegrass, Trifolium glomeratum
(Clustered Clover) and Medicago praecox (Small-leaved Burr Medic) were also recorded in this patch. It is
connected to a large patch to the north and east, which occurs along Bogan Road and within adjacent agricultural
land.

In total. 2.54 hectares of the community requires removal from the proposal site.
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Table 36 Assessment of significance — Grey Box Woodland

oo o

According to the DotE (2013) ‘significant impact criteria’, an action is likely to have a significant impact on a
critically endangered or endangered ecological community if there is a real chance or possibility that it will:

Reduce the extent of an ecological The proposal will result in the removal of 2.54 hectares of the Grey Box
community ecological community from a small remnant patch in the north-east of the
proposal site. Minimal remnant Grey Box woodland remains within the study
area, as the site has been cleared previously during the construction of the mine
site, and for agricultural purposes. About four hectares of the patch are outside
of the impact area and would be retained. Extensive (about 240 hectares) of
woodland is connected to the proposal site, extending to the north and east
through agricultural land, and along Bogan Road. At least part of this connected
woodland patch is known to contain good quality Grey Box Woodland.

The removal of 2.54 hectares of this community from the about 240 hectares of
connected woodland represents the loss of about 1 per cent of the extent of the
woodland in the community. The vegetation to be removed occurs across two
separate patches within the proposal site, both of which have been modified
extensively, and isolated by the construction of the mine, and agricultural land in
the adjacent area. The community is known to occur in roadside patches and on
private property in the wider locality especially to the north-east and south-east
where the community is wide-spread in the roadside reserves of Five Chain
Lane and Adavale Lane, and within the TSR adjacent to Bogan Road to the
east.

The listing advice for this community estimates the extent of the community to
be between 300,000 to 330,000 hectares.

Using a conservative estimate of 300,000 hectares remaining, the removal of
2.54 hectares represents about 0.001 per cent of the remaining extent of the
community in NSW.

Fragment or increase fragmentation The proposed clearing will result in further fragmentation of the patch of Grey

of an ecological community, for Box woodland ecological community. This community is already highly

example by clearing vegetation for fragmented due to historical clearing throughout NSW and within the study area
roads or transmission lines and locality. The patch of vegetation to be impacted by the works is currently
fragmented due to the existing Northparkes Mine activity in the proposal site and
study area, and adjacent agricultural landuse activities.

The patch occurs in a highly fragmented and modified landscape surrounded by
the existing Northparkes Mine site and high intensity agriculture. Remaining
patches of native vegetation are mostly restricted to roadside linear corridors
and small remnant patches within agriculture land.

The vegetation to be removed occurs as part of a larger patch of Grey Box
woodland, occupying up to 240 hectares (which occurs to the north and the west
within the road reserve and TSR). The proposal will result in the removal small
linear strip on the edge of the patch, adjacent to the existing mine site. Given the
removal of only a small proportion of woodland from the edge of the already
disturbed patch, the proposal would only result in a minor increase of
fragmentation, unlikely to impact the larger widespread community in the study
area and locality.

For the reasons described above, it is unlikely that disturbance as a result of
construction will significantly increase fragmentation.

o \TCENE L T EL I EIR S HLE IR CRGEE  No critical habitat has been listed for the Grey Box Woodland ecological
survival of an ecological community community under the EPBC Act 1999.

Habitat critical to the survival of a species or ecological community also refers to
areas that are necessary:

— For activities such as foraging, breeding, roosting or dispersal

— For the long-term maintenance of the species or ecological community
(including the maintenance of species essential to the survival of the species
or ecological community, such as pollinators)

— To maintain genetic diversity and long term evolutionary development, or

— For the reintroduction of populations or recovery of the species or ecological
community (DoE, 2013)

Due to the limited area of Grey Box Woodlands remaining across the landscape,
this patch of vegetation is important and its removal will contribute to the
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Criteria

Modify or destroy abiotic (non-living)
factors (such as water, nutrients, or
soil) necessary for an ecological
community’s survival, including
reduction of groundwater levels, or
substantial alteration of surface water
drainage patterns

Cause a substantial change in the
species composition of an
occurrence of an ecological
community, including causing a
decline or loss of functionally
important species, for example
through regular burning or flora or
fauna harvesting

Cause a substantial reduction in the
quality or integrity of an occurrence
of an ecological community,
including, but not limited to:

-assisting invasive species, that are
harmful to the listed ecological
community, to become established,
or

-causing regular mobilisation of
fertilisers, herbicides or other
chemicals or pollutants in to the
ecological community which kill or
inhibit the growth of species in the
ecological community

Interfere with the recovery of an
ecological community

reduction of geographical extent of this community in NSW, especially given this
patch occurs at the northern extent of the species distribution in NSW. However,
it is unlikely that the proposal will damage habitat necessary for dispersal,
maintenance, genetic diversity or recovery of Grey Box Woodlands as the areas
to be impacted occur as part of a larger patch and connected linear roadside
corridors and therefore is not critical to the survival of the community.

The proposal will involve earthworks as part of the construction of the proposal
and may alter local surface drainage flows within the proposal site. However, it
is unlikely to cause substantial alterations of surface water drainage patterns
where the community occurs that are necessary for the long-term survival of the
ecological community.

The earthworks have the potential to cause soil erosion in the proposal site
which may run off into the study area, with the potential to impact on surface
water quality to the remnant patches of Grey Box woodland. Additionally, vehicle
and machinery traffic could cause compaction of soil, which can lead to
increased surface run-off and hence greater erosion potential. Although the
proposal may result in soil disturbance and surface water quality, as discussed,
it is unlikely to significantly modify abiotic factors critical to the long-term survival
of the community

The proposal will remove 2.54 hectares of the community from the locality. The
occurrence of the overall patch will be retained but the proposal is likely to
fragment the patch and increase edge impacts; these may have long-term
impacts on the condition of the understorey and species composition of retained
areas of this community.

Vegetation that occurs on the edges of the proposal may be subject to
increased weed invasion and it is possible that any weeds that are introduced
may change the composition of the ecological community by outcompeting
native understorey, resulting in a loss of functionally important species.

By implementing mitigation measures outlined in section 9, the proposal would
reduce the severity of these impacts on the community. As such, it is unlikely
that the proposal would result in the introduction or spread of weeds to an extent
that results in the loss of functionally important species from the community.

The Grey Box ecological community is listed as an endangered ecological
community due to the significant loss of integrity throughout much of its extent.
This includes both vegetative and faunal components, combined with weed
invasion, fragmentation and degradation of habitat.

The surrounding area within the proposal site and study area has undergone
severe degradation and modification due to the operation of the mine site and
adjacent agricultural activities. This includes the introduction of a variety of
invasive and agricultural weeds which have degraded locally occurring
woodlands and tree plantings within the mine site. The proposal will result in the
removal of 2.54 hectares of this community, exacerbating the impacts of edge
effects and weed invasion. Connected patches of this community would remain
in the roadside reserve of Adavale Lane and the TSR to the east of the proposal
site along Bogan Road. Additionally, smaller remnant patches of Grey Box
woodland occur throughout nearby agricultural land and provide small areas of
partially connected woodland habitat.

Construction of the proposal has the potential to result in the mobilisation of
contaminated sediments or chemical spill from vehicles or plants. The
introduction of pollutants into the surrounding environment, if uncontrolled, could
impact on surrounding areas of Grey Box Woodlands.

There is no national recovery plan for this ecological community.

Given the occurrence of this community in the proposal site as mostly roadside
vegetation and small isolated patches of the community in agricultural land, the
proposal is unlikely to interfere with the recovery of the community due to the
patches being impacted by fragmentation from other linear and residential
infrastructure and agricultural development.

Priority recovery and threat abatement actions listed in the approved
conservation advice relevant to the proposal include:
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Enabling recovery of additional sites. This would occur through future
biodiversity offsets required for the proposal and impacts to this community.

Protecting remnants of the listed ecological community through the development
of conservation agreements and covenants.

Spread of invasive species as a result of clearing is a threat that may be
exacerbated by the proposal. The remaining larger patches of woodland in the
study area and locality would likely be protected from this due to their distance
from the proposal site, and they would likely still function as viable patches and
contribute to the recovery of the ecological community.

Conclusion The proposal is not likely to have a significant impact on the endangered Grey
Box Woodland ecological community given:

— The small area to be removed (about 2.54 hectares) from two already highly
modified and fragmented patches of the community

— The area to be removed represents less than 0.001 per cent of the
occurrence of the community in NSW.

The community has a relatively widespread although patchy and fragmented
distribution around the proposal site. The proposal will remove 2.54 hectares
(about 0.001 per cent) of the community in NSW. The remaining small patches
that would be fragmented after the proposal are likely to still remain as viable
patches due to the connectivity to other vegetation.

However, it is acknowledged that the proposal:

— s likely to increase the fragmentation of the patch in general which is
already highly fragmented by the surrounding mine site and agricultural land.

— Has potential to result in a reduction in the quality of the community, by
increasing the risk of establishment of potentially invasive species harmful to
the community.

These risks would be managed through the implementation of construction and
operational mitigation measures as part of the proposal.
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Superb Parrot (Polytelis swainsonii) — vulnerable species

Distribution

The Superb Parrot is found in NSW and northern Victoria, where it occurs on the inland slopes of the Great Divide
and on adjacent plains, especially along the major river-systems; vagrants have also been recorded in southern
Queensland (DAWE 2021c).

Habitat requirements

The breeding range of the Superb Parrot is divided into three main areas: the first, along the Murray and Edward
Rivers; the second, along the Murrumbidgee River; and the third, in a triangle bounded by Molong, Yass and
Young (TSSC, 2016). Superb Parrots breed in either River Red Gum forests and woodlands or box woodlands
(Webster 1998).

At least part of the population of the Superb Parrot undertakes regular seasonal movements, vacating the
breeding area after the conclusion of the breeding season, and then returning in spring, while others remain in the
breeding areas throughout the year. In central New South Wales, movements are said to occur when eucalypts
flower, and when food becomes scarce due to drought and birds seek alternative sources of food (Higgins 1999).

The species seasonally occurs in box-pine (Callitris) and Boree (Acacia pendula) woodlands (Webster 1998).The
Superb Parrot feeds mainly on the ground, on the seeds of grasses as well as cereal crops and spilt grain. They
also eat the seed-pods of many understorey species of wattles, and flowers and fruits of eucalypts, berries of
mistletoe and lerps (DAWE 2021c).

Habitat in the study area

Small flocks, pairs and individuals of the species were recorded at various times and locations within the proposal
site and wider study area. Superb Parrots were recorded regularly along Five Chain Lane, and are likely foraging
within woodland in the roadside. Targeted surveys for the species were conducted during the breeding season for
the species and no breeding behaviour was observed. The species does not use habitat within the proposal site as
breeding habitat. Superb Parrots in the study area and locality are likely to use woodland habitat within the
proposal site for foraging and movement.

No areas mapped as ‘breeding likely to occur’ are located in the study area, however there are scattered records
of birds breeding outside these mapped areas (Baker-Gabb 2011). Based on the lack of known breeding habitat in
the study area, an important population is not considered to be present.

Table 37 Assessment of significance for the Superb Parrot
N

According to the DotE (2013) ‘significant No areas mapped as ‘breeding likely to occur’ are located in the study
impact criteria’, an action is likely to have a area (Baker-Gabb 2011). Individuals that occur are likely to be non-
ST ElG X IRV LETE RS JIGEER Bl breeding visitors to the areas. Based on the lack of known breeding
there is a real chance or possibility that it habitat in the study area, an important population is not considered to be
will: present.

Lead to a long-term decrease in the size of The proposal would not impact any known breeding habitat for the
an important population of a species species. Species that occur in the area would be non-breeding visitors.

Construction would require the permanent removal of a maximum area of
13.6 hectares of native vegetation, including woodland and associated
native groundcover vegetation from within the proposal site. Clearing of
this woodland vegetation would permanently remove potential foraging
resources for the species.

The Superb Parrot is nomadic, moving large distance between breeding
and non-breeding areas. The small nature of clearing for the proposal is
unlikely to affect movement of this species, as vegetation removal would
be limited to a few 100 metres in width, a distance which is easily
traversed by the species. Large patches of vegetation occur in the
surrounding study area and would be retained throughout this foraging
range.

Birds are at risk of vehicle and machinery strike as they forage for seed
on the ground, and the risk of vehicle strike may be elevated during times
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Reduce the area of occupancy of an
important population

Fragment an existing important population
into two or more populations

Adversely affect habitat critical to the
survival of a species

Disrupt the breeding cycle of an important
population

Modify, destroy, remove or isolate or
decrease the availability or quality of habitat
to the extent that the species is likely to
decline

Result in invasive species that are harmful
to a vulnerable species becoming
established in the vulnerable species’
habitat

N

of construction when vehicle and machinery movements are increased.
However, given the slow speeds of machinery and vehicles around the
site and during construction, this is unlikely to be substantial.

Given the lack of impact on breeding habitat, and the small nature of
clearing throughout scattered foraging habitat, the proposal is unlikely to
lead to a long-term decrease in the size of an important population of a
species.

The Superb Parrot occurs through the inland slopes and plains of New
South Wales (including the Australian Capital Territory) to northern
Victoria (Baker-Gibb 2011). Most birds undertake regular seasonal
movements between breeding and non-breeding areas. The proposal
would not reduce the area of occupancy of an important population given
the lack of impact on breeding habitat.

Most Superb Parrots undertake regular seasonal movements between
breeding and non-breeding areas.

The proposal site would result in the loss of 13.6 hectares of potential
foraging and connectivity habitat from the proposal site. Vegetation loss
would occur to small and isolated patches of remnant woodland
vegetation remaining within the mine site area. The proposal would not
result in the removal of entire patches of vegetation, and connected
woodland would remain in the study area. The loss of vegetation would
not increase the gaps in canopy across the site by more than 100
metres.

Given the high mobility of the species, and large area of NSW in which it
occurs, and the minor loss of habitat vegetation and an already, the
proposal is unlikely to fragment an important population into two or more
populations.

Habitat critical to the survival of the species comprises breeding and
foraging habitat (Baker-Gibb 2011). No breeding habitat occurs in the
proposal site.

After breeding, different populations move to different foraging grounds.
Most of the breeding population from the inland slopes appears to move
to the eucalypt-pine woodlands on the plains of west-central and north-

central New South Wales (Webster 1988).

The proposal would remove scattered patches of habitat within and
already modified proposal site, resulting in the loss of some foraging and
connectivity habitat.

Given the lack of impact on breeding habitat, and minimal nature of
clearing through scattered foraging habitat, the proposal is unlikely to
adversely affect habitat critical to the survival of a species.

No breeding habitat occurs in or near the proposal site. Clearing of
scattered patches of potential foraging habitat would not affect the ability
of the species to move between breeding and non-breeding areas. As
such, the proposal would not disrupt the breeding cycle of an important
population.

Construction would require the permanent removal of a maximum area of
13.6 hectares of woodland and forest habitat from within and adjacent to
the existing mine site. Given the availability of extensive, higher quality
habitat for the species in the study area and locality, it is unlikely that the
loss of these areas of fragmented and disturbed foraging habitat patches
would impact the species to an extent that they are likely to decline.

Operation of the proposal has the potential to spread weeds and pests
which could degrade the species foraging habitat. The proposal site is
already subject to degradation by weed species such as African Boxthorn
and agricultural weeds like Patterson’s Curse and Spear Thistle. In
addition, pest species such as starlings, foxes and rabbits are already
known to occur throughout the study area, and the proposal is unlikely to
increase the likelihood of pest species becoming newly, or further
established at the site. Given that mitigation measures outlines in Section
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L

Introduce disease that may cause the
species to decline

Interfere substantially with the recovery of
the species

Conclusion

9 are adhered to, the spread of weed species is likely to be minimal, and
the establishment of new weed species (not already present) at the site
is unlikely.

Psittacine beak and feather disease is a common and potentially deadly
disease of parrots. Susceptibility to the infection may be influenced by
environmental factors, such as climate, nutrition, habitat quality and
social factors (DEH 2005).

The proposal is unlikely to introduce Psittacine beak and feather disease,
however cumulative impacts of further land clearing and impacts on
habitat has the potential to increase susceptibility of individuals.

The long-term objective of recovery is to minimise the probability of
extinction of the Superb Parrot in the wild, and to increase the probability
of important populations becoming self-sustaining in the long term
(Baker-Gibb 2011). Priority management areas are focused on breeding
habitat for the species. Other priority actions include the identification and
protection of key movement corridors.

The proposal would not impact any breeding habitat for this species.
Construction of the proposal would remove foraging habitat and some
minor woodland habitat likely to provide connectivity and movement
habitat for the species through the study area. Risk of vehicle strike is
low given the relatively low traffic around the site, and the low vehicle
speed enforced throughout the site.

Individuals that occur in the study area are most likely to be non-breeding
vagrants, and the proposal is unlikely to interfere substantially with the
recovery of the species, given that no breeding habitat is likely to be
removed and the linear nature of clearing through scattered foraging
habitat.

The proposal is unlikely to have a significant impact on the Superb Parrot
as:

— No breeding habitat would be impacted

— Clearing of patches of potential foraging habitat would not affect the
ability of the species to move across and through the study area

— Loss of foraging habitat involves small patches from the proposal site,
which are easily traversable to larger areas of foraging habitat in the
locality

— The proposal would create small gaps in but is not likely to
substantially disrupt the movement of the species between potential
breeding areas (outside of the proposal site) and foraging areas given
the high mobility of the species and the already highly cleared nature
of the locality.
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Grey-headed Flying Fox (Pteropus poliocephalus) — vulnerable species

Distribution

The Grey-headed Flying Fox is generally found in the coastal belt (within 200 kilometres of the eastern coast of
Australia), from Rockhampton in Queensland to Adelaide in South Australia. In times of natural resource shortage
they may travel inland to forage resources accordingly. The species only occurs within a small part of its range
(based on resource availability) at any given time, and their relative abundance and distribution varies widely
between seasons and years. (OEH 2021)

Habitat requirements

The species requires both foraging resources and roosting sites. The species is a canopy-feeding frugivore and
nectivore, which uses vegetation communities including rainforests, open forests and closed and open woodlands.
It will also feed on fruit crops and introduced trees. None of the feed resources utilised by the species occur year-
round, and as such, the species has developed complex migration traits in response to ephemeral and patchy
foraging resources. (DAWE 2021d)

Habitat in the study area

The proposal site does not contain any roost sites or breeding camps, and breeding activity does not occur in the
study area. The proposal site and study area may provide temporary foraging resources (up to 2.71 hectares) for
the species during times of feed scarcity for the species in its usual coastal range.

Table 38 Assessment of significance for the Grey-headed Flying Fox

e

According to the DotE (2013) ‘significant No known breeding camps or roost sites occur within the study area.
impact criteria’, an action is likely to have a Individuals that occur are likely to be non-breeding visitors to the areas.
e T R 0] EIE R ERI L ETELI X T4 LR @l  Based on the lack of known breeding habitat in the study area, an
there is a real chance or possibility that it important population is not considered to be present.

will:

Lead to a long-term decrease in the size of The proposal would not impact any known breeding habitat for the
an important population of a species species. Species that occur in the area would be non-breeding visitors.

Construction would require the permanent removal of a maximum area of
2.71 hectares of native vegetation, including woodland from within the
proposal site. Clearing of this woodland vegetation would permanently
remove potential foraging resources for the species.

The Grey-headed Flying Fox is known to range large distances in search
of foraging resources in times of food scarcity. The small nature of
clearing for the proposal is unlikely to affect movement of this species, as
vegetation removal would be limited to a few 100 metres in width, a
distance which is easily traversable by the species. Large patches of
vegetation occur in the surrounding study area and would be retained
throughout this foraging range.

Additionally, the loss of only a small amount of foraging resources from
the site, given the wider availability of alternant foraging resources is
unlikely to determinately impact the species.

Given the lack of impact on breeding habitat, and the small nature of
clearing through scattered, ephemeral foraging habitat, the proposal is
unlikely to lead to a long-term decrease in the size of an important
population of a species.

Reduce the area of occupancy of an The Grey-headed Flying Fox typically occurs within 200 kilometres of the
important population coast, however they have been known to travel large distances inland in
search of foraging resources in times of feed scarcity. Given the
migratory nature of their potential occurrence at the proposal site, the
proposal would not reduce the area of occupancy of an important
population of the species given the lack of impact on breeding habitat.

Fragment an existing important population The proposal site would result in the loss of 2.71 hectares of potential
into two or more populations foraging and connectivity habitat from the proposal site. Vegetation loss
would occur to small and isolated patches of remnant woodland
vegetation remaining within the mine site area. The proposal would not
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Adversely affect habitat critical to the
survival of a species

Disrupt the breeding cycle of an important
population

Modify, destroy, remove or isolate or
decrease the availability or quality of habitat
to the extent that the species is likely to
decline

Result in invasive species that are harmful
to a vulnerable species becoming
established in the vulnerable species’
habitat

Introduce disease that may cause the
species to decline

Interfere substantially with the recovery of
the species

_

result in the removal of entire patches of vegetation, and connected
woodland would remain in the study area. The loss of vegetation would
not increase the gaps in canopy across the site by more than a few 100
metres.

Given the variable occurrence of the species inland, the high mobility of
the species, the large area of NSW in which it occurs, and the minor loss
of potential habitat, the proposal is unlikely to fragment an important
population into two or more populations.

Habitat critical to the survival of the species comprises roosting and
foraging habitat (DECCW 2009). No roosting or breeding habitat occurs
in the proposal site.

All foraging habitats have the potential to be productive during general
food shortages, and to therefore provide a resource critical to the survival
of the species

The proposal would remove scattered patches of habitat within an
already modified proposal site, resulting in the loss of some foraging and
connectivity habitat.

Given the lack of impact on breeding habitat, and minimal nature of
clearing through scattered foraging habitat, the proposal is unlikely to
adversely affect habitat critical to the survival of a species.

No breeding habitat occurs in or near the proposal site or locality. The
proposal would not disrupt the breeding cycle of an important population.

Construction would require the permanent removal of a maximum area of
2.71 hectares of woodland and forest habitat from within and adjacent to
the existing mine site that may provide seasonal foraging habitat for the
species. Given the availability of extensive, higher quality habitat for the
species in the study area and locality, and the species intermittent use of
foraging habitat inland, it is unlikely that the loss of these areas of
fragmented and disturbed foraging habitat patches would impact the
species to an extent that they are likely to decline.

Operation of the proposal has the potential to spread weeds and pests
which could degrade the species foraging habitat. Given that mitigation
measures outlines in Section 9 are adhered to, the spread of weed
species is likely to be minimal. As the species would only use the
proposal site and study area on a temporary and transient basis, it is
unlikely that the proposal would result in the establishment of invasive
species likely to impact the species.

The Grey-headed Flying Fox is known to be a carrier for the Australian
bat lyssavirus (ABL), which can cause clinical disease and mortality in
the species. The incidence of the disease in the species is low (<1 per
cent), and generally the virus appears to be in equilibrium with the
population, however when the species undergoes significant ecological
stress, the disease can increase to a degree that the population is
impacted.

The proposal is unlikely to result in ecological stress significance enough
to result in the disease impacting the species, however cumulative
impacts of further land clearing and impacts on habitat has the potential
to increase susceptibility of individuals in the case of future ecological
disturbance.

The long-term objective of recovery is to reduce the impacts of
threatening processes on the species, and to arrest the decline
throughout the species range.

Priority management areas are focused on critical foraging habitat and
roosting habitat for the species.

The proposal would not impact any breeding or roosting habitat for this
species. Construction of the proposal would remove some potential
foraging habitat and some minor woodland habitat which could provide
connectivity and movement habitat for the species through the study
area.
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Individuals that occur in the study area are most likely to be non-breeding
vagrants in search of ephemeral foraging resources. This is only likely to
occur in times of resource shortage in the species usual coastal habitats.
The proposal is unlikely to interfere substantially with the recovery of the
species, given that no breeding habitat is likely to be removed and the
linear nature of clearing through scattered foraging habitat.

Conclusion The proposal is unlikely to have a significant impact on the Grey-headed
Flying Fox as:

— No breeding habitat would be impacted

— Loss of ephemeral foraging habitat involves small patches from the
proposal site, which are easily traversable to larger areas of similar
potential foraging habitat in the locality

The proposal would create small gaps in but is not likely to substantially
disrupt the movement of the species between foraging areas given the
high mobility of the species and the already highly cleared nature of the
locality.
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Corben’s Long-eared Bat (Nyctophilus corbeni) — vulnerable species

Distribution

Distribution of the species coincides approximately with the Murray Darling Basin, with the Pilliga Scrub region
being the distinct stronghold for this species (OEH 2021b).

Habitat requirements

Corben’s Long-eared Bat inhabits a variety of vegetation types, including mallee, Bulloke (Allocasuarina
leuhmanni) and box eucalypt dominated communities, but it is distinctly more common in box/ironbark/cypress-
pine vegetation that occurs in a north-south belt along the western slopes and plains of NSW and southern
Queensland. It roosts in tree hollows, crevices, and under loose bark (TSSC 2015). The species avoids roosting in
commercially thinned stands and selected old regrowth (Law et al 2016) and prefers larger remnants with a well-
developed understorey (Turbill and Ellis 2006).

Habitat in the study area

The proposal site contains 10.88 hectares of remnant and planted woodland vegetation which could provide
suitable foraging habitat for Corben’s Long-eared Bat. In addition, 32 hollow-bearing trees were recorded scattered
throughout the woodland patches in the proposal site, which may provide roosting habitat for the species. In
particular, abundant hollow-bearing trees were present in woodland patches to the eastern edge of the mine site
within Grey Box and Poplar Box woodland, and in the small patch of woodland to be removed by the proposal.
from Limestone National Forest on the western edge of the proposal site.

Table 39 Assessment of significance for Corben’s Long-eared Bat
N

According to the DotE (2013) ‘significant The species was not recorded during site surveys using Anabat

impact criteria’, an action is likely to have a detection, however due to the presence of hollow-bearing trees in the
ST RN EG X I RV GETE LRSI EER Bl proposal site, it is considered possible that potential breeding habitat
there is a real chance or possibility that it occurs within the site. Based on the lack of known breeding habitat in the
will: study area, an important population is not considered to be present.

Lead to a long-term decrease in the size of The proposal would require the removal of 10.88 hectares of potential
an important population of a species foraging habitat and up to 32 hollow-bearing trees that may be utilised by
the species as roosting or breeding habitat.

Corben’s Long-eared Bat is known to forage for insects over woodland
and treed landscapes, and roosts in dead trees and hollows in living
trees. Generally, it is thought that most roost sites are used for a single
day, and large distances are travelled at night (TSSC 2015)

Given the high mobility of the species, and the small nature of clearing
for the proposal is unlikely that the removal of woodland within the
proposal site would affect movement of this species, as vegetation
removal would be limited to about 100 metres in width, a distance which
is easily traversable by the species. Large patches of vegetation occur in
the surrounding study area and would be retained throughout this
foraging range.

The loss of only a small amount of resources the species forages above
given the wider availability of alternant foraging habitat is unlikely to
determinately impact the species.

The removal of hollow-bearing trees would reduce the availability of
roosting and potential breeding sites for the species in the proposal site.
Given the lack of known breeding habitat, and in the absence of
information to suggest an important population occurs on the site, the
proposal is unlikely to lead to the decrease in the size of an important
population of Corben’s Long-eared Bat.

Reduce the area of occupancy of an Corben’s Long-eared Bat occurs in a wide range of habitats, but is more
important population common within box/ ironbark and cypress pine woodlands, Buloke
woodlands and Brigalow woodlands. Typically it is more abundant in
extensive stands of vegetation in comparison to smaller woodland
patches.
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Fragment an existing important population
into two or more populations

Adversely affect habitat critical to the
survival of a species

Disrupt the breeding cycle of an important
population

Modify, destroy, remove or isolate or
decrease the availability or quality of habitat
to the extent that the species is likely to
decline

Result in invasive species that are harmful
to a vulnerable species becoming
established in the vulnerable species’
habitat

Introduce disease that may cause the
species to decline

R

The proposal would result in the removal of 10.88 hectares of woodland,
occurring as small, disconnected and scattered patches of woodland
across the existing mine site. In addition to the loss of woodland habitat,
the proposal would result in the removal of 32 hollow-bearing trees from
across these patches.

Site surveys using Anabat detection have not recorded the species at the
site. In addition, as woodland patches to be removed are small,
fragmented and disconnected from one another (do not form a large
connected patch of habitat for the species) it is unlikely that the species
would occur within woodland In the absence of specific information about
a breeding population of the species within the proposal site, which is
unlikely to occur, an important population of the species is not considered
likely to occur.

The proposal site would result in the loss of 10.88 hectares of foraging
and connectivity habitat from the proposal site, and 32 hollow-bearing
trees which may provide breeding and roosting habitat. Vegetation loss
would occur to small and isolated patches of remnant woodland
vegetation remaining within the mine site area. The proposal would not
result in the removal of entire patches of vegetation, and connected
woodland would remain in the study area. The loss of vegetation would
not increase the gaps in canopy across the site by more than about 100
metres.

Given the high mobility of the species, the large area of NSW in which it
occurs, and the minor loss of foraging and potential roosting vegetation,
the proposal is unlikely to fragment an important population into two or
more populations.

No information is available on habitat critical to the survival of the
species, however hollow-bearing tree habitat (roosting) and woodland
vegetation (foraging) is considered important. Hollow-bearing trees may
provide roosting habitat within the proposal site, however breeding
habitat is unlikely to occur due to the degraded and fragmented condition
of the site.

The proposal would remove scattered patches of habitat within and
already modified proposal site, resulting in the loss of some foraging,
roosting and connectivity habitat.

Given the lack of impact on breeding habitat, and minimal nature of
clearing through scattered foraging habitat, the proposal is unlikely to
adversely affect habitat critical to the survival of a species.

No breeding habitat is known to occur in or near the proposal site or
locality. An important population of the species is not known, or
considered likely to occur. The proposal would not disrupt the breeding
cycle of an important population.

Construction would require the permanent removal of a maximum area of
10.88 hectares of woodland and forest habitat from within and adjacent
to the existing mine site, which may provide foraging habitat for the
species. Given the availability of extensive, higher quality habitat for the
species in the study area and locality, it is unlikely that the loss of these
areas of fragmented and disturbed foraging habitat patches would impact
the species to an extent that they are likely to decline.

Operation of the proposal has the potential to spread weeds and pests
which could degrade the species foraging habitat. Given that the species
forages above the canopy on insects, this is unlikely to impact on the
species habitat. Clearing of vegetation may result in the easier
establishment of pest species (i.e feral cats and foxes) which may prey
on the species, however given the occurrence of these feral species in
the landscape already, this is considered unlikely to be enhanced to a
degree that would impact on the species further than it already has. It is
unlikely that the proposal would result in the establishment of invasive
species likely to impact the species.

The proposal is unlikely to introduce disease into the Pilliga that may
cause the species to decline.
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Interfere substantially with the recovery of The long-term objective of recovery is to reduce the impacts of
the species threatening processes on the species, and to arrest the decline
throughout the species range.

Priority management areas are focused on critical foraging habitat and
roosting habitat for the species.

The proposal would not impact any known or critical breeding habitat for
this species. Construction of the proposal would remove some potential
foraging and roosting habitat and some minor woodland habitat which
could provide connectivity and movement habitat for the species through
the study area.

Individuals that occur in the study area are most likely to occur on a
temporary basis, and use the site as foraging habitat and temporary
roosting sites. As such, the proposal is unlikely to interfere substantially
with the recovery of the species, given that no breeding habitat is likely to
be removed and the linear nature of clearing through scattered foraging
habitat.

Conclusion The proposal is unlikely to have a significant impact on Corben’s Long-
eared Bat as:

— No known breeding habitat would be impacted
— An important population would not be impacted

— Loss of minor foraging habitat involves small patches from the
proposal site, which are easily traversable to larger areas of foraging
habitat in the locality

The proposal would create small gaps in but is not likely to substantially
disrupt the movement of the species between foraging areas given the
high mobility of the species and the already highly cleared nature of the
locality.
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Spiny Peppercress (Lepidium aschersonii) — vulnerable species

Distribution

Lepidium aschersonii (Spiny Peppercress) is not widespread however this species is predicted to occur within the
Lower Slopes IBRA sub-regions within the South West Slopes. In NSW the species has been recorded from
Moree in the North, to Leeton in the South. (Carter,O0. 2010)

Habitat requirements

Spiny Peppercress is mainly found on ridges of gilgai clays dominated by open to dense vegetation structures with
sparse grassy understoreys and moderate leaf litter (OEH, 2021c). Associated canopy species include Brigalow
(Acacia harpophylla), Belah (Casuarina cristata), Buloke (Allocasuarina luehmanii) and Grey Box (Eucalyptus
microcarpa) (OEH, 2021c). In the south, the species has also been recorded growing in Bull Mallee (Eucalyptus
behriana).

Recorded population sizes of Spiny Peppercress vary from 18 to 5000+ individual plants with 50% of the total
Spiny Peppercress recorded for Australia occurring in NSW. (DAWE 2021e) The National Recovery Plan for the
species has indicated that one population in Brigalow Park Nature Reserve near Narrabri contains 'many
thousands' of individuals and may be the largest remaining population (Carter, 2010).

Plant numbers fluctuate depending on surrounding environment and appear to be influenced by hydrological
processes. Population numbers may be negatively correlated with an increasing overstorey density with a lack of
individuals where Brigalow canopy cover exceeded approximately 60% (OEH, 2021c). Populations have also been
known to disappear from the site following flood inundation to reappear years later, whilst conversely increasing in
numbers during drought conditions (OEH, 2021c). When this occurs, Lepidium aschersonii is often described as a
“weed” where it dominates paddocks.

Spiny Peppercress is a small annual herb (PlantNET, 2020), which flowers from Spring to Autumn (OEH, 2021c¢).
The recommended survey period for the species is November to April, with some populations known to produce
abundant seed, due to the short-lived occurrence of the species and high population sizes when observed (DAWE
2021e).

Habitat in the study area
Habitat for Lepidium aschersonii has been defined as plant community types (PCT’s), of which one is located
within the construction footprint which includes:

— PCTID 76: Western Grey Box tall grassy woodland on alluvial loam and clay soils in the NSW South Western
Slopes and Riverina Bioregions

In total 1.43 hectares of habitat for the species would be removed by the proposal. It is undetermined if the species
occurs within the proposal site, as at this point, targeted surveys for the species have not been conducted.

Table 40 Assessment of significance for the Spiny Peppercress
N

According to the DotE (2013) ‘significant The impacts of the proposal would remove up to 1.43 hectares of
impact criteria’, an action is likely to have a potential habitat for Spiny Peppercress. It is not known if a population of
Sl il T Rl ElE X LIERVT G ETELI SRS ST TR @l the species occurs in the proposal site, as targeted surveys have not
there is a real chance or possibility that it been conducted for the species.

will: Based on the previous disturbance of woodland patches within the
proposal site, and their location within and adjacent to an active mine
site, it is unlikely that a population of the species would persist in the
area. In the absence of specific data on the presence of a key population
of the species, necessary for breeding, dispersal

Lead to a long-term decrease in the size of As discussed above, the presence of the species in the proposal site has
an important population of a species not been determined, and as such, the proposal site has been assumed
to support the species.

Based on the assumption of suitable habitat within the proposal site, and

the clearing associated with the proposal, there is potential for a
decrease in the size of the population to occur. Due to the precious
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Criteria

Reduce the area of occupancy of an
important population

Fragment an existing important population
into two or more populations

Adversely affect habitat critical to the
survival of a species

Disrupt the breeding cycle of an important
population

Modify, destroy, remove or isolate or
decrease the availability or quality of habitat
to the extent that the species is likely to
decline

Result in invasive species that are harmful
to a vulnerable species becoming
established in the vulnerable species’
habitat

disturbance of the site, and the small size of the area within the proposal
site, it is unlikely that an important population of the species occurs, and
as such it is unlikely that the proposal would lead to a long-term decrease
in the size of these important populations.

Complete vegetation clearance would occur within the proposal site. In
total, 1.43 hectares of habitat for the species would be removed.

As the proposal may clear suitable habitat within the proposal site, the
proposal is likely to reduce the area of occupancy of for the species. As
an important population of the species is unlikely to occur in the proposal
site, for the reasons stated above, the reduction of the areas of
occupancy for an important population is unlikely to occur.

The presence of a population of the species is not known to occur in the
proposal site. Based on a lack of survey data, it is assumed that a
population could occur. Due to the minimal removal of vegetation from
the edge of a small, previously disturbed patch of potential habitat for the
species, it is unlikely that the proposal would further fragment a
population into two or more populations.

As an important population of the species does not occur (as discussed
above), an important population of the species would not be fragmented.

Habitat for the Spiny Peppercress within the proposal site is not
considered to be high quality, as the area occurs adjacent to a working
mine site, and agricultural land, and has subsequently been modified and
impacted previously. Large areas of woodland in the surrounding area
has previously been cleared for agricultural and mining purposes, and
remaining woodland is subject to edge effects.

The recovery plan for Lepidium aschersonii does not identify habitat
critical for the species, nor is the species listed on the Register of Critical
Habitat (Carter, 2010; DAWE, 2020). The recovery plan does however
identify the need to include survey for and mapping of habitat that is
critical to the survival of Spiny Peppercress.

As a result of the above discussion, the proposal is unlikely to adversely
affect habitat critical to the survival of Spiny Peppercress.

Due to the fluctuations in population size of this species and its ability to
produce abundant seed during favourable conditions, in addition to the
lack of further fragmentation from the proposal, it is unlikely to
significantly disrupt the breeding cycle of this population if Spiny
Peppercress does occur within the proposal site.

As mentioned above, approximately 1.43 hectares of suitable habitat for
Spiny Peppercress is proposed to be cleared within the proposal site.
This indicates that potential suitable habitat for Spiny Peppercress will be
destroyed or modified.

Given that the habitat to be removed is not high quality (as discussed
above), and is unlikely to support a significant population of the species,
impacts of the proposal are unlikely to result in the decline of the species.

The proposal has the potential to introduce a number of invasive flora to
the areas of which Spiny Peppercress may occur. This is due to the use
of plant and machinery introducing weed seed into the construction
footprint and adjacent area within the locality. As the majority of the
proposal site runs adjacent to existing access tracks and roads, and
occurs next to areas that have undergone previous significant
disturbance (i.e, the mine site and agricultural land) a number of invasive
species may potentially occur, including African Boxthorn which was
recorded within the area during field surveys.

Provided that appropriate plant and machinery hygiene measures are
taken, the proposal is unlikely to facilitate the spread of invasive flora to
the extent of a significant impact to Spiny Peppercress.

Introduce disease that may cause the The proposal may introduce diseases such as Phytophthora cinnamomi
species to decline or Myrtle rust. Although highly unlikely, these diseases may cause Spiny
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peppercress to decline if these species inhabit the construction footprint
or occur adjacent to it.

Phytophthora cinnamomi is a soil-borne pathogen and that spreads in
plant roots in warm, moist conditions, and is particularly spread through
human activity (DEH, 2006). Myrtle rust is a fungus and can be spread
across natural ecosystems through infected plant material, contaminated
equipment and vehicles (DPI, 2015).

These diseases may cause the species to decline if introduced to the
construction footprint and potentially have a significant impact on Spiny
Peppercress within the locality. Provided that appropriate plant and
machinery hygiene measures are taken, the proposal is highly unlikely to
facilitate the introduction of these diseases to the extent of the decline of
the species.

Interfere substantially with the recovery of The recovery plan for the species identifies a number of threats to the
the species occurrence of the species including weed invasion, habitat destruction
and roadworks (Carter, 2010). The proposal is likely contribute to the
destruction of suitable habitat due to the vegetation clearing associated
with the proposal. Weed invasion may also occur due to the use of plant
and machinery introducing weed seed into the construction footprint and
adjacent area within the locality. This impact is likely to be minor however
with further invasion unlikely, considering the existing occurrence of
some invasive flora species within the construction footprint and the use
of appropriate plant and machinery hygiene measures.

As a result of the discussion above, the proposal is likely to interfere with
the recovery of the species, both directly and indirectly.

Conclusion The proposal is unlikely to have a significant impact on Spiny
Peppercress given:

— the small amount of potential habitat to be removed (1.43 hectares)
— no known locations of the species would be impacted

— the proposal would not isolate any known or potential habitat for the
species.
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'ﬂr@ BAM Biodiversity Credit Report (Like for like)

IProposaI Details

Assessment Id Proposal Name BAM data last updated *

00027634/BAAS18127/21/00027635 Northparkes Mines Modification 6 10/06/2021

Assessor Name Assessor Number BAM Data version *

Melissa Joan Cotterill BAAS18127 45

Proponent Names Report Created BAM Case Status
17/11/2021 Finalised

Assessment Revision Assessment Type Date Finalised

0 Major Projects 17/11/2021

* Disclaimer: BAM data last updated may indicate either complete or partial update of the
BAM calculator database. BAM calculator database may not be completely aligned with Bionet.

IPotentiaI Serious and Irreversible Impacts

Name of threatened ecological community Listing status Name of Plant Community Type/ID
White Box - Yellow Box - Blakely’s Red Gum Critically Endangered 277-Blakely's Red Gum - Yellow Box grassy tall woodland of the NSW South
Grassy Woodland and Derived Native Grassland Ecological Community Western Slopes Bioregion

in the NSW North Coast, New England
Tableland, Nandewar, Brigalow Belt South,
Sydney Basin, South Eastern Highla

Species
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NSW BAM Biodiversity Credit Report (Like for like)

GOVERMNMENT

Nil
IAdditionaI Information for Approval
PCTs With Customized Benchmarks
PCT
No Changes
Predicted Threatened Species Not On Site

Name

Climacteris picumnus victoriae / Brown Treecreeper (eastern subspecies)
Dasyurus maculatus / Spotted-tailed Quoll

Anthochaera phrygia / Regent Honeyeater

Grantiella picta / Painted Honeyeater

IEcosystem Credit Summary (Number and class of biodiversity credits to be retired)
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GOVERMNMENT

BAM Biodiversity Credit Report (Like for like)

Name of Plant Community Type/ID Name of threatened ecological community  Area of impact HBT Cr No HBT Total credits to
Cr be retired

277-Blakely's Red Gum - Yellow Box grassy tall woodland White Box - Yellow Box - Blakely’'s Red Gum 0.6 0 19 19
of the NSW South Western Slopes Bioregion Grassy Woodland and Derived Native

Grassland in the NSW North Coast, New

England Tableland, Nandewar, Brigalow Belt

South, Sydney Basin, South Eastern Highla
82-Western Grey Box - Poplar Box - White Cypress Pine  Inland Grey Box Woodland in the Riverina, 1.1 47 0 47
tall woodland on red loams mainly of the eastern Cobar  NSW South Western Slopes, Cobar
Peneplain Bioregion Peneplain, Nandewar and Brigalow Belt

South Bioregions
76-Western Grey Box tall grassy woodland on alluvial Inland Grey Box Woodland in the Riverina, 14 36 0 36
loam and clay soils in the NSW South Western Slopes and NSW South Western Slopes, Cobar
Riverina Bioregions Peneplain, Nandewar and Brigalow Belt

South Bioregions
56-Poplar Box - Belah woodland on clay-loam soils on Not a TEC 0.7 12 0 12
alluvial plains of north-central NSW
80-Western Grey Box - White Cypress Pine tall woodland Inland Grey Box Woodland in the Riverina, 0.2 8 0 8
on loam soil on alluvial plains of NSW South Western NSW South Western Slopes, Cobar
Slopes Bioregion and Riverina Bioregion Peneplain, Nandewar and Brigalow Belt

South Bioregions
248-Mixed box eucalypt woodland on low sandy-loam Not a TEC 9.6 272 0 272
rises on alluvial plains in central western NSW
Assessment Id Proposal Name Page 3 of 8
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Ak
NSW

GOVERMNMENT

BAM Biodiversity Credit Report (Like for like)

56-Poplar Box - Belah
woodland on clay-loam soils
on alluvial plains of north-
central NSW

76-Western Grey Box tall
grassy woodland on alluvial
loam and clay soils in the
NSW South Western Slopes
and Riverina Bioregions

Like-for-like credit retirement options

Class

Floodplain Transition
Woodlands

This includes PCT's:
56, 74, 76, 80, 81, 82,
237,244, 248, 251, 628

Trading group Zone HBT

Floodplain Transition
Woodlands >=70%
and <90%

56_degraded Yes

Like-for-like credit retirement options

Name of offset trading
group

Inland Grey Box
Woodland in the
Riverina, NSW South
Western Slopes, Cobar
Peneplain, Nandewar

and Brigalow Belt South

Bioregions
This includes PCT's:

76, 80, 81, 82, 101, 110,

237,248

Trading group Zone HBT

- 76_Good Yes

Credits

Credits

12

36

IBRA region

Lower Slopes, Bogan-Macquarie,

Inland Slopes, Lachlan Plains, Murray

Fans, Murrumbidgee and Nymagee.
or

Any IBRA subregion that is within 100

kilometers of the outer edge of the

impacted site.

IBRA region

Lower Slopes, Bogan-Macquarie,

Inland Slopes, Lachlan Plains, Murray

Fans, Murrumbidgee and Nymagee.
or

Any IBRA subregion that is within 100

kilometers of the outer edge of the

impacted site.

Assessment Id

00027634/BAAS18127/21/00027635

Proposal Name
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NSW

GOVERMNMENT

BAM Biodiversity Credit Report (Like for like)

76-Western Grey Box tall
grassy woodland on alluvial
loam and clay soils in the
NSW South Western Slopes
and Riverina Bioregions

80-Western Grey Box - White Like-for-like credit retirement options

Cypress Pine tall woodland on ;e of offset trading

loam soil on alluvial plains of group

NSW South Western Slopes

Bioregion and Riverina Inland Grex Box )
Woodland in the

Bioregion .
Riverina, NSW South
Western Slopes, Cobar
Peneplain, Nandewar
and Brigalow Belt South
Bioregions
This includes PCT's:
76, 80, 81, 82, 101, 110,
237,248

Trading group

Zone HBT Credits IBRA region

80_good Yes 8 Lower Slopes, Bogan-Macquarie,
Inland Slopes, Lachlan Plains, Murray
Fans, Murrumbidgee and Nymagee.
or
Any IBRA subregion that is within 100
kilometers of the outer edge of the

impacted site.

Assessment Id Proposal Name
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GOVERMNMENT

BAM Biodiversity Credit Report (Like for like)

82-Western Grey Box - Poplar Like-for-like credit retirement options

Box - White Cypress Pine tall
woodland on red loams
mainly of the eastern Cobar
Peneplain Bioregion

248-Mixed box eucalypt
woodland on low sandy-loam
rises on alluvial plains in
central western NSW

Name of offset trading Zone HBT

group

Inland Grey Box -
Woodland in the
Riverina, NSW South
Western Slopes, Cobar
Peneplain, Nandewar
and Brigalow Belt South
Bioregions

This includes PCT's:

76, 80, 81, 82, 101, 110,
237,248

Trading group

82_Good Yes

Like-for-like credit retirement options

Class Trading group Zone HBT

Floodplain Transition Yes
Woodlands

This includes PCT's:
56, 74, 76, 80, 81, 82,

237, 244, 248, 251, 628

Floodplain Transition
Woodlands >=70%
and <90%

248_degraded

Credits

Credits

IBRA region

47 Lower Slopes, Bogan-Macquarie,
Inland Slopes, Lachlan Plains, Murray
Fans, Murrumbidgee and Nymagee.

or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

IBRA region

272 Lower Slopes, Bogan-Macquarie,
Inland Slopes, Lachlan Plains, Murray
Fans, Murrumbidgee and Nymagee.

or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

Assessment Id

00027634/BAAS18127/21/00027635

Proposal Name

Northparkes Mines Modification 6
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GOVERMNMENT

BAM Biodiversity Credit Report (Like for like)

248-Mixed box eucalypt
woodland on low sandy-loam
rises on alluvial plains in
central western NSW

277-Blakely's Red Gum -
Yellow Box grassy tall
woodland of the NSW South
Western Slopes Bioregion

Like-for-like credit retirement options

Name of offset trading  Trading group
group

White Box - Yellow Box - -
Blakely’s Red Gum
Grassy Woodland and
Derived Native
Grassland in the NSW
North Coast, New
England Tableland,
Nandewar, Brigalow Belt
South, Sydney Basin,
South Eastern Highla
This includes PCT's:
74,75, 83, 250, 266, 267,
268, 270, 274, 275, 276,
277,278, 279, 280, 281,
282, 283, 284, 286, 298,
302, 312, 341, 342, 347,
350, 352, 356, 367, 381,
382, 395, 401, 403, 421,
433, 434, 435, 436, 437,

Zone

277_Planting

HBT

No

IBRA region

19 Lower Slopes, Bogan-Macquarie,
Inland Slopes, Lachlan Plains, Murray
Fans, Murrumbidgee and Nymagee.

or
Any IBRA subregion that is within 100
kilometers of the outer edge of the
impacted site.

Assessment Id

00027634/BAAS18127/21/00027635

Proposal Name

Northparkes Mines Modification 6
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NSW BAM Biodiversity Credit Report (Like for like)

451, 483, 484, 488, 492,
496, 508, 509, 510, 511,
528, 538, 544, 563, 567,
571, 589, 590, 597, 599,
618, 619, 622, 633, 654,
702,703, 704, 705, 710,
711,796, 797, 799, 840,
847,851, 921, 1099,

1103, 1303, 1304, 1307,
1324, 1329, 1330, 1331,
1332, 1333, 1334, 1383,
1401, 1512, 1606, 1608,
1611, 1691, 1693, 1695,

1698

ISpecies Credit Summary

Species Vegetation Zone/s Area / Count Credits

Lepidium aschersonii / Spiny Peppercress 76_Good 14 36.00
ICredit Retirement Options Like-for-like credit retirement options

Lepidium aschersonii / Spp IBRA subregion

Spiny Peppercress

Lepidium aschersonii / Spiny Peppercress Any in NSW
Assessment Id Proposal Name Page 8 of 8
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1.0 Introduction

Section 6.12 of the Biodiversity Conservation Act 2016 (BC Act) requires a Biodiversity Development
Assessment Report (BDAR) to be prepared in accordance with the Biodiversity Assessment Method (BAM)
which is established under Section 6.8 of the BC Act.

Relevantly, section 6.8(3) of the BC Act provides:

(3) The biodiversity assessment method is to exclude the assessment of the impacts of any
clearing of native vegetation and loss of habitat on category 1-exempt land (within the meaning
of Part 5A of the Local Land Services Act 2013), other than any impacts prescribed by the
regulations under section 6.3.

category 1-exempt land means areas of the State to which this Part applies designated as
category 1-exempt land on the native vegetation regulatory map.

category 2-regulated land means areas of the State to which this Part applies designated as
category 2-regulated land on the native vegetation regulatory map (including category 2-
vulnerable regulated land that is so designated).

60E Purpose of native vegetation regulatory map

The purpose of the native vegetation regulatory map is to designate areas of the State to which
this Part applies—

(a) where the clearing of native vegetation is not regulated under this Part (category 1-
exempt land), and

(b) where the clearing of native vegetation is regulated under this Part (category 2-
regulated land), and

(c) where the clearing of native vegetation is requlated under this Part but (because of its
vulnerability) is subject to additional restrictions and extended to the clearing of dead
and non-native plants (category 2-vulnerable regulated land).

The Native Vegetation Regulatory Map has not been finalised and the mapping of Category 1 land has not
been released to the public. As such, landholders are responsible for determining the categorisation of
their land in accordance with the Local Land Services Act 2013 (LLS Act).

This report describes the processes of mapping Category 1 and Category 2 land within the PA 11_0060
Project Area for the purposes of determining the Development Footprint for the purposes of the
preparation of Biodiversity Development Assessment Reports to support applications to modify

PA 11_0060

1.1 Definition of Category 1-Exempt Land

Category 1-exempt land is defined in Part 5A, Division 2 of the LLS Act. Subject to certain exceptions,
Category 1-exempt land is broadly defined as being:

e land cleared of native vegetation as at 1 January 1990 or lawfully cleared after 1 January 1990 (but before
25 August 2017)

e |ow conservation grasslands
e land containing only low conservation groundcover (not being grasslands)

Northparkes Mine Introduction
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e native vegetation identified as regrowth in a Property Vegetation Plan under the repealed Native
Vegetation Act 2003

e |and bio-certified under the BC Act.

Land meeting the above criteria is not considered to be Category 1-exempt land if certain exceptions apply.
These exemptions are discussed further in the following sections below.

1.1.1  Meaning of ‘cleared’

Based on the Land Categorisation Fact Sheet, clearing has been interpreted as any areas where there has
been a lawful removal of all native vegetation (all strata) prior to the commencement of Part 5A of the
LLS Act, being 25 August 2017.

114 Determining whether native vegetation has been significantly disturbed or modified (s 60J (2))

(1) Native vegetation that comprises grasslands or other non-woody vegetation is taken to have been
significantly disturbed or modified (and therefore cleared) only if:

(a) there has been a detectable variation (from information obtained from aerial or satellite imagery) in
the structure or composition, or both, of non-woody vegetation, and

(b) that variation is consistent with management of pasture or crops for agricultural purposes, and

(c) that variation has been sustained for at least 12 months on more than one occasion before the
commencement of Part 5A of the Act, and

(d) that variation has not been caused only by grazing on the land, and

(e) that variation occurred (from information obtained from aerial or satellite imagery) between 1
January 1990 and the date of commencement of Part 5A of the Act.

(2) During the transitional period referred to in section 60F of the Act, the information that may be used for
the purposes of this clause includes information obtained from a source other than from aerial or satellite
imagery, but only if the landholder has prepared a record of the information and a map showing the
areas to which it applies. The landholder is required to retain the record and map for at least 5 years
after any clearing that is carried out in reliance on that information.

60B Meaning of “native vegetation”

(1) For the purposes of this Part, native vegetation means any of the following types of plants native to New
South Wales—

(a) trees (including any sapling or shrub or any scrub),

(b) understorey plants,

(c) groundcover (being any type of herbaceous vegetation),
(d) plants occurring in a wetland.

(2) Aplantis native to New South Wales if it was established in New South Wales before European
settlement. The regulations may authorise conclusive presumptions to be made of the species of plants
native to New South Wales by adopting any relevant classification in an official database of plants that is
publicly accessible.

(3) For the purposes of this Part, native vegetation extends to a plant that is dead or that is not native to New
South Wales if—

Northparkes Mine Introduction
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(a) the plant is situated on land that is shown on the native vegetation requlatory map as category 2-
vulnerable regulated land, and

(b) it would be native vegetation for the purposes of this Part if it were native to New South Wales.

(4) Forthe purposes of this Part, native vegetation does not extend to marine vegetation (being mangroves,
seagrasses or any other species of plant that at any time in its life cycle must inhabit water other than
fresh water). A declaration under section 14.7 of the Biodiversity Conservation Act 2016 that specified
vegetation is or is not marine vegetation also has effect for the purposes of this Part.

60C Meaning of “clearing” native vegetation
For the purposes of this Part, clearing native vegetation means any one or more of the following—
(a) cutting down, felling, uprooting, thinning or otherwise removing native vegetation,

(b) killing, destroying, poisoning, ringbarking or burning native vegetation.

Complete removal of native vegetation has been interpreted for the purposes of the mapping as being
areas where complete removal of ground cover has occurred, namely:

e areas that were cropped/ploughed or significantly disturbed (see clause 114 of the LLS Regulation) for
agricultural purposes

e areas disturbed by approved mining (or other) approved activities.

While it is reasonably straight forward to classify land that has had all vegetation removed since 1990 by
identifying land were surface disturbance activities have taken place, the legislation provides little clarity on
what is meant by ‘cleared as at 1 January 1990°. This is particularly important in the present case where
there is a long history of disturbance within the Project Area associated with agriculture. This process is
complicated in the present conditions by the absence of any high resolution aerial photography of the
Project Area in 1990. The methodology for assessing areas ‘cleared’ of native vegetation is set out in
Section 2.1.

1.1.2  Native Vegetation Identified as Regrowth in a Property Vegetation Plan
Under the Repealed Native Vegetation Act 2003

Although the Native Vegetation Act 2003 was repealed in 2017, Property Vegetation Plans approved before
the repeal of the Act remain valid and the obligations to manage and maintain the associated offset areas
continue. There are no valid Property Vegetation Plans relevant to the Project Area.

1.1.3 Low Conservation Value Groundcover

The method of determining whether or not grassland areas constitute low conservation value grasslands
or other cover is described in clause 110 of the LLS Regulation

110 Determining conservation value of grasslands or other groundcover (s 60H (5))

(1) For the purposes of section 60H (5) of the Act, land contains low conservation value grasslands for
the purposes of Division 2 of Part 5A of the Act if the land is determined to contain low
conservation value grasslands under the “Interim Grasslands and other Groundcover Assessment
Method” published by the Minister for the Environment in the Gazette on 25 August 2017.

Northparkes Mine Introduction
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(2) For the purposes of clause 109, land contains low conservation value groundcover (not being
grasslands) if the land is determined to contain low conservation value groundcover (other than
grasslands) under the “Interim Grasslands and other Groundcover Assessment Method” published
by the Minister for the Environment in the Gazette on 25 August 2017.

(3) A determination referred to in this clause is not required under the published methods if the
Environment Agency Head reasonably believes that an independent field assessment undertaken
before the commencement of Part 5A of the Act has determined that the land contains high
conservation value grasslands or other groundcover.

In all but a few areas, woodland areas have been removed entirely and the resultant land has a long history
of cropping and/or grazing. The presence of exotic grassland and herb species in grassland areas (and the
understory of remnant vegetation which has been grazed) is widespread and historical vegetation surveys
and plot work indicated exotic species dominate most cleared areas where these are not actively cropped
(see for example Umwelt 2013). At the time of preparing this assessment, survey of grassland and
understorey areas was constrained by workplace health and safety concerns related to the COVID 19
Pandemic. Accordingly, formal assessment of Low Conservation Value Groundcover in accordance with
the “Interim Grasslands and other Groundcover Assessment Method” has not been undertaken, however,
in the area around the approved E31N and E31 pits, the interpretation of plot data for the understorey of
similar vegetation in a near plot has been relied upon to support an assessment of likely vegetation in this
area (noting that this grassland area was also mapped as being ‘exotic grassland’ in the Flora and Fauna
Assessment of the Northparkes Mines Step Change Project Environmental Assessment (Umwelt, 2013)
Further field work in some areas mapped as being Category 2 land in this report may result in a
reclassification of Category 2 land as Category 1 land. This applies in particular to grassland areas which
have been mapped as being exotic grasslands (see for example Umwelt 2013) or ‘grazing modified
pastures’ in NSW Land Use 2013 and 2017 mapping.

1.1.4 Land bio-certified under the BC Act.

The land within the Project Area is not subject to bio-certification under the BC Act.

1.2 Category 2-Regulated Land

Category 2-regulated land is divided into:

Regulated land, which is any Category 2 land that is not vulnerable or sensitive regulated land, includes:
e land not cleared as at 1 January 1990 or unlawfully cleared after 1 January 1990

e native vegetation grown with the assistance of public funds (but clearing under the Land Management
Code is not permitted on such land while the agreement providing the funds is in force)

e land that was subject to a Private Native Forestry Property Vegetation Plan that is no longer in force
e grasslands that are neither low nor high conservation grasslands
e travelling stock reserves, apart from travelling stock reserves in the Western Division

e land that is (or was previously) subject to a Private Native Forestry Plan or Private Native Forestry
Property Vegetation Plan

e land that is of a kind prescribed by the LLS Regulation as being Category 2- regulated land (clauses 108
and 113 of the LLS Regulation).

Northparkes Mine Introduction
20272_R06_Northparkes_LLS_Land_Category_Mapping_Final 4



Vulnerable regulated land (clause 108 LLS Regulation), which is land where clearing of native vegetation
may not be permitted under the Land Management (Native Vegetation) Code 2018 and includes:

e steep or highly erodible land
e protected riparian areas
e land susceptible to erosion, or land that is otherwise environmentally sensitive.

Additional Category 2 regulated land (Clause 113 LLS Regulation), which is where clearing is not permitted
and includes:

e land subject to a private land conservation agreement

land set aside under the Land Management Code
e land subject to a bio-certification conservation measure

e land comprising an offset under a Property Vegetation Plan or set aside under a code under the Native
Vegetation Act 2003

e coastal wetlands and littoral rainforests (Coastal Management Act 2016)
e high conservation grasslands

e core koala habitat identified in a plan of management (State Environmental Planning Policy No 44 (Koala
Protection))

e critically endangered plants and critically endangered ecological communities

e Ramsar wetlands (EPBC Act)

e land subject to remedial action or conservation measures under the BC Act

e land subject to a property, trust or conservation agreement

e land recommended for listing as an Area of Outstanding Biodiversity Value

e Conservation Areas under the Southern Mallee Land Use Agreement

e native vegetation that must be retained under the Plantation and Reafforestation Act 1999

e land subject to a condition of development consent requiring the land to be set aside for conservation
purposes under the Environmental Planning and Assessment Act 1979 (EP&A Act)

e rainforest and old-growth forest.
Clauses 108 and 113 of the LLS Regulation prescribe additional land as being eligible as being Category 2-

regulated land. Of these, only the LLS Regulation Clause 113 (1)(i) appears to be potentially relevant to the
Project Area (emphasis added):

(1) Land is also to be designated as category 2-requlated land if the Environment Agency Head
reasonably believes that:

Northparkes Mine Introduction
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(i) the land is, by a condition of a development consent or approval under

the Environmental Planning and Assessment Act 1979 that has been notified to the
Environment Agency Head, required to be set aside for nature conservation, for re-
vegetation of native vegetation or as a native vegetation offset

The assessment area includes areas of vegetation planted by Northparkes since 1990 and areas of partly
rehabilitated land established on areas disturbed by approved mining activities since 1990. We
understand that none of these areas were grown or conserved with the assistance of public funds (Section
60I(2)(a)) nor, with the exception of the land added to Limestone State Forest as an offset for impacts
within Limestone State Forest, are they offsets under either the Environmental Planning and Assessment
Act 1999 (EP&A Act) or the Native Vegetation Conservation Act 1995. A review of all past development
consent provisions and commitments under past and existing consents does not reveal any obligation
under a condition of consent to set aside any areas (other than the identified biodiversity offset areas in
Schedule 3 Condition 26 of PA11_0026). There is no specific commitment in PA11_0060 to establish a set
area of rehabilitated woodland vegetation. Accordingly, these planted areas, where they are located on
land that would otherwise be Category 1 land, are considered to retain Category 1 -exempt land status
despite now being planted to native vegetation.

All Category 2-regulated land mapping available on the Native Vegetation Regulatory Map has been applied
to the definition of Category 1-exempt land and is discussed further in Section 3.2.

Northparkes Mine Introduction
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2.0 Methodology

The process for identifying Category 1-exempt land has adopted the following basic process:

e identify land that had been disturbed and could meet the requirements of Category 1-exempt land on
this basis

o exclude land that meets the requirements of Category 2-regulated land, vulnerable regulated land or
sensitive regulated land

2.1 Mapping of Category 1-Exempt Land
Category 1-exempt land areas were identified through the following process:

e Areas approved for disturbance under PA11_0060 (refer to Figure 2.1) were excluded from the area
mapped. A separate report has been prepared to accurately identify the extent of approved mining
disturbance under PA11 0060 and is attached as Appendix A for reference).

e Aerial photography/satellite imagery from 1991, 2005, 2006, 2010, 2013 and 2015 was reviewed

e Areas which were identified as having been lawfully cleared/disturbed as set out above were then
mapped using geo-rectified imagery.

A full list of the imagery and detailed metadata is set out in Section 4.0.

‘Cleared as at 1990’ has been interpreted as areas where there is clear evidence of the complete removal of
all vegetation or evidence of compositional change in the grassland prior to 1990 and in which shrubs or
trees had not regrown prior to 1990. It should be noted that for the purposes of this assessment an aerial
photo from 1991 has been used for this purpose as the 1990 aerial was not available and satellite imagery
from 1990 was of insufficient resolution for mapping purposes.

Complete removal of native vegetation has been interpreted for the purposes of the mapping as being
areas where complete removal of ground cover has occurred, namely:

e areas that were cropped/ploughed or significantly disturbed (see clause 114 of the LLS Regulation) for
agricultural purposes

e areas disturbed by approved mining (or other) approved activities.

The presence of remnant paddock trees in paddocks that have been cleared and cropped does not preclude
these areas from being assessed as having been cleared (subject to restriction around the treatment of
remnant paddock trees themselves). Only areas that retain trees in relatively close proximity to each other
such that they may still be characterised as being a woodland community have been considered as not
being cleared where there is evidence of removal of vegetation in and around these trees. Aerial photo
interpretation of groundcover texture has been used to inform the assessment of likely disturbance, with a
comparison of grassland ‘texture’ in areas of uncertainty compared to areas where past disturbance is clear
to inform the mapping of ‘cleared areas.

Northparkes Mine Methodology
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Mapping of land use provided in Figure 17 of the 1990 Northparkes Environmental Impact Assessment (NSR
Environmental Consultants, 1990) was also used to verify areas where cropping had occurred where this
was not entirely verifiable from imagery. Figure 17 from the 1990 EIS is reproduced in Figure 2.2. This has
also be cross checked against aerial photos from 1974 and 1982 to verify this historical mapping of
cropping.
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Figure 2.2 Land Use Mapping Northparkes Project EIS August 1990

Change in composition has been identified through evidence of comparison of sequential aerial
photographs which indicate a clear change in the form of the grassland and that change is sustained for at
least an additional subsequent image. It is noted that the NSW Land Use 2013 (refer to Figure 2.3) and
Land Use 2017 (refer to Figure 2.4) mapping of cropping land is largely accurate and the mapping of
‘Grazing modified pastures is also largely reflective of areas where it can be demonstrated that cropping in
the period 1990 to 2017 has occurred. While this mapping has been used as a guide with land mapped as
3.2.0, 3.3.0 and 4.3.0 being indicative of land likely to be Category 1 land, the mapping of Category 1 and
Category 2 land for the purposes of this assessment has not relied on this mapping, and instead has
independently verified disturbance (or evidence of disturbance) that would demonstrate complete removal
of ground cover satisfying Category 2 disturbance requirements.

Areas disturbed as a result of mining related disturbance have been checked against historical approvals
to confirm the disturbance of these areas was lawful. The identification of these areas is set out in
Appendix A.

1 The Land Use 2017 mapping however misidentifies large areas of land as 5.8.0 Mining, including areas outside the Approved Operational Area — refer to Figure 2.1.

Northparkes Mine Methodology
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2.2 Category 2-Regulated Land Exclusion Process

The Category 2-sensitive regulated land and vulnerable regulated land layers from the DPIE SEED data
portal have been applied to the Project Area in order to exclude Category 2-regulated land from the areas
mapped as being Category 1-exempt land. The data layers are applied to aerial photography to illustrate
where the landscape has changed by mining, to identify where the Category 2-regulated land mapping
layer no longer applies, (refer to Section 3.2).

Biodiversity offset areas established under development consents in the area are also considered in
Section 3.2.

The characterisation of planted areas within the Project Area as either Category 1 or Category 2 land (or
part of the approved operational area) is considered in Section 3.2.

Northparkes Mine Methodology
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3.0 Land Category Mapping

3.1 Excluded Areas

The DPIE SEED mapping identifies the Limestone National Forest as land excluded from the LLS Act.
Impacts to land within Limestone State Forest. There is no other excluded land within the Assessment
Area.

3.1.1 Sensitive Regulated Land

There is no mapped sensitive regulated land within the Project Area.

3.1.2  Vulnerable regulated land
There are areas mapped as vulnerable regulated land associated with Goonumbla Creek.

The vulnerable regulated land mapping obtained from SEED appears to be based on historical terrain data
as mining voids have been mapped as being vulnerable land, likely due to a slope filter being applied to
define vulnerable regulated land. As mining voids would not typically be considered vulnerable regulated
land, these have been excluded from further consideration. Similarly, areas impacted by mining related
disturbance (e.g. waste rock dumps) have altered the terrain and some of these areas have also been
identified as vulnerable regulated land in the SEED data. Accordingly, apart from creek lines, these areas
are not considered as being vulnerable regulated land.

3.1.3  Additional Category 2- regulated land (s 601(2)(n) LLS Act and Clause 113
LLS Regulation)

As discussed in Sections 1.2 and 2.2, The Northparkes Project Area includes areas of planted native
vegetation. These plantings all post -date 1990 (as evidenced by the 1991 aerial photography) and have
been planted by Northparkes.

Significant areas of these plantings (and rehabilitation) were undertaken during the periods covered by
development consents that have now been surrendered. Many obligations under these consents have
been carried through to PA 11_0060, however specific obligations under these surrendered consents to
undertake these planting and/or set them aside for conservation purposes would also render specifically
identified planted areas as Category 2 — regulated land.

A review of historical consents, the current Northparkes Consent PA 11_0060 and currently approved
management plans for the Northparkes operations including the Biodiversity Management Plan and Mining
Operations Plan has been undertaken to identify areas of vegetation planted since 1990 that may satisfy
the requirements of clause 113(1)(i). The consents reviewed are set out in Table 3.1.

Northparkes Mine Land Category Mapping
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Table 3.1 Northparkes development consents and project approvals

Development
Consent/Project
Approval

DA504_90

DA836_95

DA895_95

DA976_96

Date of Grant

7 August 1991
(Modified on
23 March 1993

Description

Open cut mining of three
copper/gold deposits with
underground mining at a later
date and associated building
works.

Comments

Granted by NSW Land and
Environment Court following
objector appeal against
consent granted by Parkes
Shire Council — Surrendered
under PA06-0026

21 March 1995

Development of 2 Open Cut
Mines and Haul Road

Granted by Parkes Shire
Council — Lapsed

19 June 1996

Development of No 2 Tailings
Impoundment (TSF2)

Granted by Parkes Shire
Council — Surrendered under
PA06-0026

3 September 1996

Water Supply Augmentation

Granted by Parkes Shire
Council — Surrendered under
PA06-0026

DA00204 17 January 2001 Clay Borrow Pit Granted by Parkes Shire
Council = Surrendered under
PA06-0026
DA03079 1 July 2003 Additions to Northparkes Granted by Parkes Shire
Mines (Estcourt Retention Council — Surrendered under
Pond) PA06-0026
DA03107 23 September 2003 In-Pit Tailings Disposal (E22 Granted by Parkes Shire

PA06-0026 (as

and E27 Voids)

Council — Surrendered under
PA06-0026

28 February 2007

Northparkes E48 Project

Granted by Minister for

modified) (Modified on Planning — Surrendered
6 October 1009, under PA 11_0060
28 October 2009)
DA11092 31 January 2012) Training Centre Granted by Parkes Shire
Council — Surrendered under
PA11_0060
PA 11_0060 (as 16 July 2014 Northparkes Mine Step Granted by Minister for
modified) (Modified on Change Project Planning and Environment
16 June 2015,
31 March 2016,
22 September 2017,
6 September 2018,
30 August 2019)

With the exception of the Limestone National Forest Offset Area, none of the planted areas within the

Northparkes Project Area under PA11_0060 (i.e the Assessment Area) are required to be ‘set aside’ under
any conditions of consent or currently approved management plans. Accordingly, planted areas outside
the approved disturbance area do not fall within the definition of Category 2-regulated land as extended by
clause 113 of the LLS Regulation. This includes the section of planted vegetation present adjacent to the
Northparkes Access Road which is considered further in Section 3.1.3.1 below.

Northparkes Mine Land Category Mapping
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Additionally, there are a number of small areas of land which were clearly cropped land in 1991 which have
subsequently had scattered areas of woody regrowth. These areas have not been set aside under the
terms of any consent and do not meet the criteria defined in clause 113(1)(i). Accordingly, these areas
remain characterised as being Category 1 land.

The presence of individual paddock trees present in 1991 does not prevent land from being classified as
Category 1 — exempt land.

3.1.3.1 Specific Consideration of planted areas adjacent to access road

In undertaking this assessment, particular focus was placed on the areas of planted trees along the Access
Road into the Northparkes operational area. These trees are a narrow (approximately 1-2 rows) mixed
species planting which appears to have been planted for landscaping/ visual screening purposes in the mid-
1990s. Sections of this planted area have been removed/ disturbed over the past decade to enable
construction of infrastructure, including the upgrade to the Access Road itself which is located to the
immediate west of this area. A review of the 1991 aerial indicates that these trees were planted in an area
that had been cropped and/or planted to pasture prior to 1991 and there were no trees present in this area
at allin 1991 (Land Sat imagery from 1985 is also strongly indicative of this area having been cropped prior
to 1990). A review of conditions of historical consents does not reveal a requirement to either plant these
specific trees for offsetting or conservation purposes, nor maintain these trees for conservation purposes.

The 2011-2015 Mining Operations Plan in force immediately prior to the grant of PA 11-0060 identifies
these trees as being planted native vegetation and they are included in the ‘Conceptual Final Landform’ in
Figure 17 of the 2011-2015 MOP. However. The 2011-2015 MOP notes that this plan will be refined
through the life of mine planning process and clause 5.1.2 provides:

5.1.2 Revegetation Plan

At the completion of mining, the infrastructure and plant areas not required by future
landowners will be restored to farming (cropping/grazing).

The final vegetation plan will involve input from various stakeholders. The options for
revegetation are farming, native habitat, and vegetation designed for long term
stability of the remaining post mining landforms.

The development covered by the 2011-15 MOP has been superseded by the development approved under
PA11_0060. The conditions of PA11_0060 and the EIS supporting the development application do not
include any specific (or even general) commitments or requirements to retain this vegetation. While parts
of this area are identified as being intended to have a ‘Proposed Final Land Use’ of ‘Native Vegetation’ in
Appendix 9, Condition 39 of Schedule 3 clearly identifies these land uses as being ‘shown conceptually’.

Of note, neither the currently approved Biodiversity Management Plan nor the Rehabilitation Management
Plan identify this vegetation as being set aside or retained for conservation purposes.

In the currently approved 2020-2022 MOP, this area is identified as being within the Secondary Domain G
Rural Land Capability Classification | —viii. This area is not included in the Woodland Secondary domain.

There has been ongoing disturbance to these treed areas as a result of both farming operations and mining
related infrastructure and disturbance. Based on the ongoing active management of this area, the
currently approved MOP commitments, and lack of any specific requirements to set aside this vegetation,
this planted area is considered to retain the Category 1 — Exempt Land classification associated with it
status as cropped land as at 1990.

Northparkes Mine Land Category Mapping
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3.1.3.2 Other Planted Areas

As noted above, with the exception of the Limestone National Forest Offset, there are no specific offsetting
obligations related to vegetation within the Assessment Area®.There are however areas within the Project
Area (include some areas previously disturbed by mining activities) that have a conservation purpose,
including areas which have been planted in what would otherwise be Category 1 land, due either to
approved mining related disturbance or their status as at 1990 (as evidence by the 1991 aerial). However,
in the absence of a trigger under the LLS Act which would render these areas Category 2 regulated Land,
these areas are considered to remain as Category 1. These plated areas have been specifically identified in
the land classification mapping as Category 1 — Planted.

3.2 Category 1 and 2 land within the Project Area

Figure 3.1 shows the mapping of Category 1 and Category 2 land within the Project Area against 2018
Google imagery (as being representative of 2017 conditions). Figure 3.2 shows the mapping of Category 1
and Category 2 land within the Project Area against the 1991 LPI Historical Aerial Photography of the area.

The mapping of these areas as Category 1 land in September 2019 is considered to be an accurate
reflection of LLS Act and Regulation criteria for Category 1 Land. While areas identified as Category 1 —
planted are currently mapped as being Category 1 land, the categorisation of these planted areas may
change in the future if management and land use commitments under management plans or PA11-0060 (or
future consents) change.

As noted in Section 1.1.3, the mapping of grassland and pasture areas as Category 2 Regulated Land should
not be considered definitive for future assessment purposes and further groundcover survey may identify
that some of the land mapped as being Category 2 land is Low Conservation Value Grassland. Based on
recent vegetation ground truthing undertaken by GHD and past mapping by Umwelt (Umwelt 2013), it is
considered likely that some Category 2 land would be characterised as being Category 1 land with further
field work.

2 The Estcourt Tailings Storage Facility Offset Area and the Kokoda Biodiversity Offset Area are both located outside the PA11_0060 Project Area.

Northparkes Mine Land Category Mapping
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4.0 Metadata List

Table 4.1 Images/Aerial Photography reviewed

Source

Images |

1991 LPI Georectified Aerial Image ‘ 31/05/1991 Portal.spatial.nsw.gov.au Historical Imagery
2006 Google Earth (Maxar Technologies) ‘ 27/1/2006 Google Earth 2021

2018 Google Earth Image (CNES/Airbus) ‘ 15/10/2018 Google Earth 2021

2020 Northparkes Site Image ‘ 25/12/2020 CMOC Mining Pty Ltd

Table 4.2 Spatial Data Provided

File Name Description

NPM_Approved_Operational_Area_ 24/09/2021 Shapefile showing location of approved
Mapping-PA11_0060-20210924 disturbance areas under PA11_0060

NPM_LLS_Category_Mapping -20210924 24/09/2021 Shapefile showing mapped LLS Act Category
Mapping for North Parkes landholdings in and
around PA11_0060 Project Area.

Northparkes Mine Metadata List
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1.0

Introduction

CMOC-Northparkes Mines (Northparkes) is a copper and gold mine located 27 km north-west of Parkes, in
the Central West of New South Wales, Australia. Northparkes is a joint venture between China
Molybdenum Co., Ltd (CMOC) (80%) and the Sumitomo Groups (20%).

Mining at Northparkes has been undertaken for over 25 years with operations commencing in 1993
following approval of Development Consent DA504/90 by the Land and Environment Court in August 1991.

A full list of consents historically applicable to the site (excluding consents which were not commenced) is
set out in Table 1.1.

Table 1.1 Northparkes development consents and project approvals

Development
Consent/
Project
Approval

DA504_90

DA836_95

DA895_95

DA976_96

DA00204

DA03079

DA03107

PA06-0026 (as
modified)

DA11092

Northparkes Mine

Date of Grant

7 August 1991
(Modified on
23 March 1993)

Description

Open cut mining of three
copper/gold deposits with

underground mining at a later date

and associated building works.

Comments

Granted by NSW Land and
Environment Court following
objector appeal against
consent granted by Parkes
Shire Council — Surrendered
under PA06-0026

21 March 1995

Development of 2 Open Cut Mines

and Haul Road

Granted by Parkes Shire
Council - Lapsed

19 June 1996

Development of No 2 Tailings
Impoundment (TSF2)

Granted by Parkes Shire
Council — Surrendered under
PA06-0026

3 September 1996

Water Supply Augmentation

Granted by Parkes Shire
Council — Surrendered under
PA06-0026

17 January 2001 Caloola Clay Borrow Pit Granted by Parkes Shire
Council = Surrendered under
PA06-0026
1 July 2003 Additions to Northparkes Mines Granted by Parkes Shire
(Estcourt Retention Pond) Council — Surrendered under
PA06-0026
23 September 2003 In-Pit Tailings Disposal Granted by Parkes Shire

(E22 and E27 Voids)

Council — Surrendered under
PA06-0026

28 February 2007

Northparkes E48 Project

Granted by Minister for

(Modified on Planning — Surrendered under
6 October 2009, PA 11_0060

28 October 2009)

31 January 2012 Training Centre Granted by Parkes Shire

Council — Surrendered under
PA11_0060

20272_R0O5_Approved Distrubance Area Mapping_Final
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Development Date of Grant Description Comments
Consent/

Project

Approval
16 July 2014 Northparkes Mine Step Change Granted by Minister for
(Modified on Project Planning and Environment
16 June 2015,

31 March 2016,

22 September 2017,
6 September 2018,
30 August 2019)

Up until the 2013 Step Change Project Environmental Assessment, the approvals documentation (including
consent documents) did not contain any mapping of the extent of the approved disturbance footprint for
operations. The following summarises the disturbance mapping contained in key approval documents:

1.1 2006 E48 Project Approval

The E48 Project Approval consolidated all previous approvals for the Northparkes operation under a single
Part 3A Project Approval (PA06-0026) and all preceding Council Consents were surrendered.

In the 2006 Environmental Assessment for the E48 Project (R.W Corkery & Co, 2006) (E48 Project EA), Part
B described the existing approved operations which were to be carried through under the consolidated E48
Project Approval. As noted in Table 1 above, all of the development consents covering operations
approved to that date were surrendered following the grant of PA06-0026. The existing activities approved
under the existing consents which were surrendered were described in Table A2 as follows and shown in
Figure B34 of the E48 Project EA (reproduced in Figure 1.1) as follows:

Existing Site Components and Activities (to continue for the remainder of the mine life).

e E26 Underground Mine, associated subsidence zone and waste rock/clay dumps.

e E26 Underground Mine Portal, Hoisting Shaft and Exhaust Fan.

e E26 Underground Mine Surface Infrastructure and Services.

e Overland Conveyer and E26 Service Road.

e Processing Plant and Rill Tower Stockpile (for underground ore) and ROM Pad (for open cut ore).
e Tailings Storage Facilities 1 and 2 and Return Water Dam.

e Administration and Training Buildings, Car Parks and various infrastructure and services.

e Process Water Dam, Caloola and Estcourt Borrow Pits and Water Storages.

e Various open cut waste rock/clay stockpiles and dumps.

e Mine Access Road and various internal roads and tracks.

e E22 Open Cut Mine (continued mining envisaged and subsequent tailings disposal - approved for
tailings disposal).

e E27 Open Cut Mine (mining completed — used for water storage and approved for tailings disposal).

Northparkes Mine Introduction
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e Various compounds for equipment storage and services.
e Sound Bund and numerous tree lots.

As can be seen from Figure 1.1, only the general outline of key features is shown. There is no mapping of
existing approved disturbance areas® and, in particular, topsoil and subsoil stockpiles are not mapped.
Figure B10 from the E48 Project EA includes mapping of some existing infrastructure and services including
power lines and supply water pipeline as well as sealed and unsealed roads and tracks however the scale of
the figure and detail shown is not sufficient to define the extent of disturbance associated with these
activities. Also not included were historical construction laydown areas (most of which will also be required
for post-mining decommissioning works). Several other figures in Part B show elements of approved
operations, however, as with Figure B10, these are not of sufficient detail to define the extent of existing
and approved disturbance under the historical consents. A further complication is that there are internal
access roads and water management infrastructure that is associated with ongoing agricultural operations
but also utilised by mining operations. There is no demarcation between these activities as being mine
related or farming related in the E48 Project EA.

1 High level disturbance mapping was contained in Figure 4 of the Aboriginal Heritage Assessment (Part 8 of the Specialist Studies Compendium,
Australia Archaeological Survey Consultants Pty Ltd dated August 2006) however a review of this mapping indicates that it does not show all areas
that were clearly disturbed by approved mining activities and, in some cases, identifies areas that had not been disturbed but were identified as
such. As such, these boundaries have not been relied on as being definitive of approved disturbance areas.

Northparkes Mine Introduction
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The additional features approved under PA0O6_0060 were:

E48 Underground Mine, associated subsidence zone and waste rock stockpile.
E48 Underground Mine Portal (Existing E26 Mine Portal).

E48 Underground Mine Surface Infrastructure and Services (same as for E26).
E48 Overland Conveyor/Service Corridor.

Tailings Storage Facility 3 (Cells A and B) and Return Water Dam.

Infill between Tailings Storage Facilities 1 and 2.

Rosedale Borrow Pit.

Various internal roads and tracks.

A 45ha addition to Limestone National Forest (as a land swap).

Various ancillary components and activities to the above components.

The location of the key features was shown on Figure C2 of the E48 Project EA (reproduced in Figure 1.2).
As can be seen in Figure 1.2, only the key features are shown and there is no mapping of internal roads and
tracks associated with the approved operation (and in particular, those associated with the construction
and operation of the E48 Overland Conveyor, TSF 3, the Return Water Dam and the construction and use of
material from the Rosedale Borrow Pit), nor are the locations of soil stockpiles associated with the
construction of TSF3 and the Rosedale Borrow Pit identified.

Northparkes Mine Introduction
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Figure 1.2 E48 Project Components

(R.W. Corkery & Co, 2006)
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1.2 Step Change Project

In addition to retention of existing approved operations under PA06_0026, the Step Change Project
(PA11_0060) included the following key physical elements:

e expansion of approved open cut mining in the E26 resource and associated waste rock emplacement
areas

e Mining of four small open cut pits, E31, E31N, E28N and E28

e Development of block cave mining in the E22 resource (below the existing approved open cut)
e Augmentation of approved (but at the time, not yet constructed) TSF 3

e Construction of an upgraded site access road and upgrades to McClintocks Lane.

Figure 5.9 of the Step Change EA (Umwelt 2012) (reproduced in Figure 1.3) identified the ‘Proposed
Disturbance Area’. This figure however relied on the broad feature mapping of existing approved
operations from the 2006 E48 Project EA and save for some access roads, underground infrastructure and
the general ‘as built’” alignment of the E48 Project Conveyor realignment, did not pick up a range of
historically approved disturbance nor the ancillary activities associated with the construction of TSF 3
(referred to as the Rosedale TSF in the Step Change EA). A conceptual layout only of the proposed access
road was provided.

Northparkes Mine Introduction
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Figure 1.3 Figure 5.9 from Step Change EA
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Notably, several key features of development approved in the E48 Project EA and identified as part of the
proposed operations in Figure 2.8 to 2.11 were not captured by Figure 5.9 in the Step Change EA including:

e The approved E48 Subsidence footprint and associated 50m buffer zone
e Part of the clay stockpile located close to the existing ore processing facility
e Alow grade ore stockpile to the southwest of the E26 open cut/subsidence zone.

Disturbance associated with other features of approved operations which were to be carried through to the
Step Change Project which were not captured in the proposed disturbance area mapped in Figure 5.9 of the
Step Change EA include:

e disturbance associated with utilities infrastructure including power lines and water supply pipeline
(refer to Figure 2.7 in the Step Change EA)

e existing soil stockpiles and areas available for stockpiling topsoil and subsoil material from the TSF3
(Rosedale TSF) Area

e water management infrastructure (drains and pipelines) associated with existing approved operational
areas (including waste rock stockpiles associated with E26, E22 and the approved TSFs (including TSF3)

e historical construction laydown areas and associated site facilities
e underground ventilation facilities.

Additionally, while the map captured the ‘as built alignment’ for the E48 Project conveyor, it did not fully
capture associated disturbance, including the maintenance road.

Other features not identified in the proposed and approved disturbance area stockpiles were:

e topsoil and subsoil stockpiles associated with the Rockdale TSF, Rockdale Borrow pit area and newly
approved open cut pits

e access and maintenance roads associated with top soil stockpiles and construction activities

e disturbance associated with water management works required for the redesigned Rosedale TSF, new
open cut pits and expanded E26 waste stockpile areas.

1.3 PA11_0060 Modification 3 Application

Modification 3 to PA11_0060 sought changes to the approved underground mining operations in the E26
resource. As part of the Modification 3 application documentation, Figure 3 (reproduced in Figure 1.4)
contained a replication of the approved Disturbance Area for PA11-0060 and an ‘as built’ disturbance area
for the Access Road and associated Access Control area. A review of the approved disturbance shown in
Figure 3 and areas approved for disturbance under historical consents which have been carried through to
PA11_0060 indicates that this mapping of approved disturbance is incorrect and does not capture all
approved disturbance areas. Observable in Figure 3, but not captured in the disturbance area mapping are:

e anumber of subsoil and topsoil stockpile areas associated with the pre-stripping activities for the
Rosedale TSF as specified in the Step Change EA and

e water management drains identified in the Surface Water Assessment for the Step Change Project
(Appendix 11 of the Step Change EA).

e features identified as missing in the Step Change EA mapping discussed in Section 1.2 above.

Northparkes Mine Introduction
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Figure 1.4 Figure 3 from PA11_0060 Modification 3 Application

Northparkes Mine Introduction
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1.4 Northparkes Mining Operations Plan

Notwithstanding the lack of detail regarding certain disturbance activities, in particular water management,
access roads and soil stockpiles, in the environmental assessment documentation, the Mining Operations
Plan for Northparkes has shown these features and considered them in operational environmental
management processes and rehabilitation planning. Plan 2 from the Current Northparkes Mines Mining
Operations Plan 2020-2022 is reproduced in Figure 1.5. This plan does not however fully capture all
historical and approved but not yet constructed disturbance.

Introduction

Northparkes Mine
11
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Figure 1.5 Plan 2 from Northparkes Mine MOP 2020-2022

Northparkes Mine Introduction
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2.0 Mapping of Approved Disturbance for
future

2.1 Mining Disturbance

As part of the proposed PA11_0060 Modification 6 assessment, Umwelt has been engaged to fully
document all historically approved and proposed future disturbance to provide a baseline against which
future applications can assess proposed changes to approved operations. This mapping has been limited to
the PA11_0060 Project Area.

In order to do this, Umwelt has undertaken the following steps:

1. Starting with the ‘Disturbance Area’ shown in Figure 3 of the PA11_0060 Modification 3 Environmental
Assessment, added in the following omissions from key features approved in and prior to PA0O6_0026:

0 clay stockpile area north of E48
0 low grade ore stockpile to the southwest of E26
O EA48 subsidence management zone.

2. Reviewed aerial and satellite imagery available to identify areas of historical disturbance that was
attributable to mining related activities

3. Assessed whether areas of identified disturbance were approved under consents at the time the
disturbance was undertaken or was part of approved operations under surrendered consents that has
been caried through to PA11_0060 and

4. Mapped areas of existing disturbance and approved but not yet undertaken disturbance.

As part of the above processes, a detailed review of ‘As Built’ features such as the Site Access Road and the
E48 Conveyor which are identified conceptually in approval documentation was undertaken to ensure that
the disturbance associated with this approved infrastructure accurately captured final built alignment and

ancillary disturbance such as earthworks, table drains, maintenance roads and construction laydown areas.

Where identifiable from aerial imagery, construction laydown areas and ancillary construction disturbance
have also been captured as similar areas will be required for closure works and, where possible, these
existing disturbed areas should be used for these areas during closure (and maintenance) activities.

In a number of areas, the existing mapping of ‘approved disturbance areas’ includes small fragments of
land between approved and existing disturbance areas that will necessarily be impacted by either water
management works or works associated with rehabilitation works. These omissions in being mapped as
approved disturbance have been identified where appropriate. It is noted that, almost without exception,
these small ‘infill’ areas have a long history of agriculture disturbance. A review of available assessment
documentation applicable to the activities impacting these areas indicates that heritage and ecological
impacts in these areas have been considered. Accordingly, their omission from being mapped as ‘approved
disturbance’ in historical assessment documentation does not mean that the impacts associated with their
disturbance has not been assessed.

Northparkes Mine Mapping of Approved Disturbance for future
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Disturbance associated with power lines, pipelines and telecommunications was only undertaken where
this disturbance was evident in the imagery reviewed. The ongoing maintenance of this infrastructure and
its removal post mining is approved under the current consents however the disturbance associated with
these works is difficult to capture in disturbance mapping. Future disturbance associated with the
maintenance of this infrastructure will be minimised and avoidance of remnant trees avoided where
possible. Disturbance associated with the removal of this infrastructure as part of mine closure planning
processes will be detailed in the Mine Closure Planning Process

Figure 2.1 to Figure 2.5 show the areas of disturbance additional to those areas identified in the
PA11 0060 Modification 3 mapping. The justification for including particular areas is detailed in
Table 2.1 to Table 2.5.

A consolidated ‘Approved Operational Area’ is mapped in Figure 2.6. Figure 2.1 also includes the
alignment of existing powerlines and water pipelines which will also require some future disturbance
activities to undertake maintenance during operations and removal as part of the mine closure planning
processes.

Northparkes Mine Mapping of Approved Disturbance for future
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Table 2.1 Additional Identified Disturbance Areas — Area 1

Figure ID Nature of approved disturbance Relevant consent where approved

10 Internal Access Road (also used for farming purposes) PA11_0060

11 Access Road (as built) PA11_0060

29 Vegetation/Soil stockpile (Rosedale TSF and PA11_0060/PA06_0026
E31N)/Rosedale TSF construction laydown area

31 Access Road (as built) PA11_0060

32 Access Road (as built) PA11_0060

34 Access Road (construction laydown area) PA11_0060

44 Internal Access Road (also used for farming purposes) Farming road — ability to be used for E31

operations approved under PA11_0060

45 Internal haul road — soil stockpiles PA06-0026/PA11_0060

46 Soil Stockpile

47 Supply Pipeline alignment/Internal Access Road. Also DA976_96/PA06-0026/PA11_0060
used for farming purposes

48 Supply Pipeline alignment/Internal Access Road. Also DA976_96/PA06-0026/PA11_0060
used for farming purposes

59 Access Road (construction laydown area) PA11_0060

63 Disturbance mapping omission PA11_0060

80 Internal Access Road PA06-0026/PA11_0060

84 Soil stockpile and ancillary disturbance area/ haul road PA06-0026/PA11_0060

85 Soil Stockpile (Rosedale TSF) PA06-0026/PA11_0060

87 Access Road (as built) PA11_0060

114 Soil Stockpile (Rosedale TSF) PA06-0026/PA11_0060

117 Supply Pipeline alignment/Internal Access Road. Also DA976_96/PA06-0026/PA11_0060
used for farming purposes

118 Topsoil strip — McClintocks Lane Upgrade Works PA11_0060

119 Topsoil strip — McClintocks Lane Upgrade Works PA11_0060

120 Topsoil strip — McClintocks Lane Upgrade Works PA11_0060

124 Internal haul road — soil stockpiles PA06-0026/PA11_0060

125 Internal haul road — soil stockpiles PA06-0026/PA11_0060

126 Internal haul road — soil stockpiles PA06-0026/PA11_0060

127 Soil stockpile — ancillary disturbance area PA06-0026/PA11_0060

128 Ancillary disturbance, Rosedale TSF construction and PA06-0026/PA11_0060
maintenance

133 Access Road — ancillary construction disturbance PA11_0060

142 Soil stockpile — ancillary disturbance area PA06-0026/PA11_0060

144 Soil stockpile access road PA11_0060

145 Soil stockpile access road PA11_0060

146 Soil stockpile access road PA11_0060

148 ‘Approved Disturbance Area’ as identified in PA11_0060
PA11_0060 Modification 3 EA.

149 McClintocks Lance Upgrade Works PA11_0060

152 Internal haul road — soil stockpiles PA06-0026/PA11_0060

Northparkes Mine Mapping of Approved Disturbance for future
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Table 2.2 Additional Identified Disturbance Areas — Area 2

Figure ID
12

13

14

15

16

24
25
26

27
29

31
33

34
36

62
74

75
76
77
78
80
86
88
920
91
92
93
94
95
96

Northparkes Mine

Nature of approved disturbance

Construction laydown area

Relevant consent where approved

PA06-0026 or earlier consent (within E48
Subsidence management zone)

Construction laydown area

PA06-0026 or earlier consent (within E48
Subsidence management zone)

Ancillary mining disturbance

PA06-0026 or earlier consent (within E48
Subsidence management zone)

Water management infrastructure

PA06-0026 (within E48 Subsidence
management zone)

Ancillary Conveyor construction disturbance

PA06-0026 (within E48 Subsidence
management zone)

Internal access road (within E48 Subsidence Zone)

PA06-0026

Conveyor maintenance Road

PA06-0026

Conveyor/Ventilation fan infrastructure

PA06-0026 (within E48 Subsidence
management zone)

Conveyor maintenance Road

PA06-0026

Vegetation/ Soil stockpile (Rosedale TSF and
E31N)/ Rosedale TSF construction laydown area

PA11_0060/PA06_0026

Access Road (as built)

PA11_0060

Ancillary disturbance (Rosedale TSF Construction,
Water management, Infrastructure)

PA06-0026 /PA11_0060

Access Road (construction laydown area)

PA11_0060

E48 Subsidence Management Zone (purple areas
are omissions from mapped disturbance)

PA06-0026 (As shown in Figure 1.3 of Step
Change EA but omitted from disturbance

mapping)

Internal Access Road

PA06-0026

Ventilation Fan and associated infrastructure

PA06-0026/PA11_0060 (partly within E48
Subsidence Zone)

Ancillary disturbance/ construction area

PA06-0026 or earlier consent

Ancillary Disturbance - stockpiles

Approved pre 2006.

Ancillary Disturbance - stockpiles

Approved pre 2006.

Construction Laydown Area for Conveyor PA06-0026
Internal Access Road PA06-0026/PA11_0060
Soil stockpile PA06-0026

Internal Access Road

Approved pre 2006.

Internal Access Road

Approved pre 2006.

Internal Access Road

Approved pre 2006.

Internal access road (former farm road)

Various

Internal Access Road

Approved pre 2006.

Internal Access Road

PA06-0026 or earlier consent

Access Road (as built)

PA11_0060

Rosedale TSF ancillary construction disturbance,
infrastructure (power and telecommunications)
and TSF infrastructure, soil stockpile ancillary
disturbance.

PA06-0026/PA11_0060

20272_R0O5_Approved Distrubance Area Mapping_Final
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Figure ID
97

98

99

110

114

115

117

128

129

130

147

148

151

Northparkes Mine

Nature of approved disturbance

Access Road (as built)

Relevant consent where approved

PA11_0060

Access Road (as built)

PA11_0060

Internal Access Road

PA06-0026 or earlier consent

Soil Stockpile

PA06-0026

Soil Stockpile

PA06-0026/PA11-0060

Clay Stockpile (purple areas are omissions from
mapped disturbance)

Approved pre 2006. Identified as existing
approved feature in E48 Project EA (PAO6-
0026)

Supply Pipeline alignment/Internal Access Road.
Also used for farming purposes

DA976_96/PA06-0026/PA11_0060

Ancillary disturbance, Rosedale TSF construction
and maintenance

PA06-0026/PA11_0060

Infrastructure management/construction area
(powerlines)

Approved pre 2006.

Infrastructure (powerlines and
telecommunications) and Access Road construction

PA11_0060

Access road

Originally approved in DA504_90.
Upgraded with Access Road works under
PA11_0060

‘Approved Disturbance Area’ as identified in PA11_0060
PA11_0060 Modification 3 EA.
Access Road (as built) PA11_0060

20272_R0O5_Approved Distrubance Area Mapping_Final
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Table 2.3 Additional Identified Disturbance Areas — Area 3

Figure ID
(0]
1

18
19
20
21
22
23

24

36

49
50
51
52
53
54
55
56
57
58
60
61

62
64
65
66
67
69
70
71
72

VE]

Northparkes Mine

Nature of approved disturbance

Ancillary Disturbance

Relevant consent where approved

DA504_90

Waste Stockpile

DA504_90. General outline captured in PAQ6-
0026 but general area also identified as mine
water management area in PA06_0026.

Water Treatment Facility

PA11-0060

Water Management Infrastructure

Approved pre 2006.

Internal Access Road DA504_90
Internal Access Road DA504_90
Access Road DA504_90
Ancillary Disturbance DA504_90

Low Grade Ore Stockpile (purple areas are
omissions from mapped disturbance)

DA504_90 (As shown in Figure 1.3 of Step
Change EA but omitted from disturbance

mapping)

Internal access road (within E48 Subsidence
Zone)

PA06-0026

E48 Subsidence Management Zone (purple areas
are omissions from mapped disturbance)

PA06-0026 (As shown in Figure 1.3 of Step
Change EA but omitted from disturbance

mapping)

Ancillary disturbance/ water management

DA504_90/PA06-0026/PA11-0060

Waste Stockpile DA504_90
Ancillary Disturbance — E26 DA504_90
Internal Access Road DA504_90
Soil Stockpile DA504_90
Internal Access Road DA504_90
Construction/maintenance pad (powerlines) DA504_90
Internal Access Road DA504_90
Construction/maintenance pad (powerlines) DA504_90
Internal Access road (former farming road) PA06-0026
Internal Access Road PA06-0026
Internal Access Road/ Ancillary DA504_90
construction/demolition disturbance

Internal Access Road PA06-0026
Water Management DA504_90
Soil Stockpile DA504_90
Water Management DA504_90
Internal Access Road DA504_90
Ancillary disturbance DA504_90
Soil Stockpile DA504_90
Ancillary disturbance DA504_90

Construction Pad

PA11_0060 (within area generally identified
as waste stockpile under DA504_90)

Internal Access Road

PA06-0026

20272_R0O5_Approved Distrubance Area Mapping_Final
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Figure ID Nature of approved disturbance Relevant consent where approved

86 Soil Stockpile PA06-0026

CE Internal Access Road Approved pre 2006.

100 Soil Stockpile DA504_90

101 Soil Stockpile DA504_90

102 Ancillary Disturbance DA504_90

103 Internal Access Road/ Ancillary construction PA06-0026

104 Soil stockpile DA504_90

105 Water management/ Ancillary disturbance DA504_90

106 Water Management/ Internal Access Road/ DA504_90
Ancillary disturbance

107 Water Management DA504_90

108 Ancillary disturbance/ water management DA504_90/PA06-0026/PA11-0060

109 Water Management Infrastructure PA06-0026/PA11-0060

110 Soil Stockpile DA504_90

111 Soil Stockpile/ Water Management Infrastructure Approved pre 2006.

112 Soil Stockpile DA504_90

113 Soil Stockpile DA504_90

131 Ancillary Disturbance/ Construction/Water PA06-0026
Management

132 Internal Access Road/ Ancillary DA504_90
construction/demolition disturbance

134 Internal Access Road (also used for farming) DA504_90

135 Internal Access Road DA504_90

136 Internal Access Road/Ancillary disturbance DA504_90

137 Ancillary Disturbance DA504_90

138 Ancillary Disturbance DA504_90

139 Ancillary Disturbance DA504_90

140 Ancillary Disturbance DA504_90

141 Ancillary Disturbance DA504_90/PA11_0060

143 Ancillary Disturbance DA504_90

148 ‘Approved Disturbance Area’ as identified in PA11_0060
PA11_0060 Modification 3 EA.

Northparkes Mine Mapping of Approved Disturbance for future
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Table 2.4 Additional Identified Disturbance Areas — Area 4

Figure ID Nature of approved disturbance Relevant consent where approved

3 Water Management Infrastructure DA504_90

4 Water Management Infrastructure DA504_90

5 Soil Stockpile DA504_90

() Soil Stockpile DA 03079

7 Soil Stockpile DA 03079

8 Water Management Infrastructure DA504_90/DA 03079

37 Internal Access Road Various/ Farming

116 Soil Stockpile DA504_90/DA 03079

121 Water Management Infrastructure (Clean Water) DA504_90

148 ‘Approved Disturbance Area’ as identified in PA11_0060 PA11_0060
Modification 3 EA.
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Table 2.5 Additional Identified Disturbance Areas — Area 5

Figure ID
9

10

30

38

39

40

41

42
43
79
81
82
83
122
123
148

Northparkes Mine

Nature of approved disturbance

Relevant consent where approved

Water Management Infrastructure PA11_0060
Internal Access Road (also used for farming purposes) PA11_0060
Soil Stockpile PA06-0026
Soil Stockpile DA895_95

Vegetation/ Soil Stockpile PA11_0060

Internal Access Track (formerly farming)

PA11_0060/Farming

Ancillary Disturbance — Water management and soil
stockpiles

PA06-0026/ PA11_0060

Internal Access Track (formerly farming)

PA11_0060/Farming

Internal Access Track (formerly farming)

PA11_0060/Farming

Water Management Infrastructure

DA504_90/DA895_95/PA06-0026

Water Management Infrastructure

DA504_90/DA895_95/PA06-0026

Soil Stockpiles

DA895_95/DA00204

Ancillary Disturbance — Vegetation and Soil Stockpile

PA11_0060

Water Management Infrastructure

DA504_90/DA895_95/PA06-0026

Soil Stockpile

DA895_95

‘Approved Disturbance Area’ as identified in PA11_0060
Modification 3 EA.

PA11_0060
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2.2 Road Realignment Disturbance

As part of the approval requirements for DA504_90, Northparkes realigned part of McClintocks Lane, part
of Adavale Lane and constructed a new road between McClintocks Lane and Adavale Lane running along
the western boundary of the Northparkes Project Area. McClintock Lane was also upgraded as part of
PA11_0060. With the exception of the upgrades to McClintocks Lane associated with its use as the
primary access route for the Northparkes Mine (refer to Figure 2.1 and Table 2.1), disturbance associated
with these roadworks has not been mapped.

2.3 Mining Disturbance around approved E31N footprint

A review of the aerial imagery has identified an area around the approved E31N pit area that was disturbed
by mining in 2018-20 but is outside the area mapped as being part of the approved disturbance footprint.
Due to the focus of the assessment on additional impacts from the approval of the E31N open cut pit in this
area as part of the Step Change Project assessment, these two areas have been reviewed in detail to
ascertain whether the disturbance was approved under the approved works under PA06-0026 carried
through to PA11_0060 (i.e. ancillary disturbance related to the use and construction of the Rosedale TSF
Return Dam, TSF 3 Construction, Rosedale Borrow Pit or soil stockpiles associated with these activities).

2.3.1 Disturbance west of the E31N footprint

A small area to the west of the E31N footprint has been disturbed for activities associated with roads
between the Rosedale Borrow Pit, area identified as the TSF Return Water Dam in PA06-0024 and the
Rosedale TSF associated with the construction of the Rosedale TSF. As identified in Figure 2.1 and

Table 2.1 the disturbance within this area is considered to be consistent with the activities approved under
PA06_0026 and has therefore been mapped as part of the approved disturbance area. Part of this area has
also been used for sourcing clay material for the Rosedale Borrow Pit construction. As the sourcing of this
material is within the area disturbed by ancillary approved activities and is broadly within the approved
E31N footprint, the use of this area for extraction of clay material is considered to be ‘generally in
accordance with’ the development described in the Step Change Project EA. It is noted that this area would
also be considered to be Category 1 — exempt land under the Local Land Services Act 2013 (LLS Act) land
due to the history of cropping in this area up to and after 1990.

2.3.2  Disturbance East of the E31N footprint

An approximately 0.73Ha area of land on the eastern side of the area of E31N Approved Disturbance (as
identified in the PA11_0060 Modification 3 EA) has been disturbed from activities associated with
preparatory works for the E31N open cut pit (Teal coloured area in Figure 2.7). This disturbance has
removed approximately 0.24 Ha of PCT56 — Poplar Box — Belah woodland on clay loam soils of the alluvial
plains of north-central NSW. Ground truthing of similar quality vegetation to the immediate south of the
area removed indicates this vegetation is degraded. The remaining approximately 0.49 Ha has been
identified as Category 1 — exempt land for the purposes of the LLS Act due to a history of cropping prior to
and in 1990-1991 and indications from previous ecological field work that the grassland is exotic and likely
to be Low Conservation Value Grassland. It is noted that two paddock trees which were present in this area
in 1990 have also been removed.

Northparkes Mine Mapping of Approved Disturbance for future
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While this disturbance is ancillary to the mining of E31N (i.e. necessary for the construction of safety bunds,
water management and general access around the pit, the impacts associated with these activities were
not assessed in the Step Change Project EA and the disturbance activities undertaken are not considered to
be ancillary to the activities approved under PA06-0026. While it is arguable that this disturbance could be
considered to be ‘generally in accordance with the ‘EA’ as defined in PA11_0060, this small area of mining
related disturbance has conservatively been mapped as not being part of the approved disturbance area
under PA11_0060.

Due to the small and largely incidental nature of this disturbance, it is recommended that an adjustment to
the approved disturbance area be pursued as part of the PA11_0060 Modification 6 application in an area
that has not yet been disturbed and is not required for future disturbance to compensate for the loss of the
vegetation in the Category 2 land in this area. This adjustment should remove an equivalent area of similar
or higher conservation value woodland, preferably in an area that retains a reasonable level of connectivity
to vegetation outside of the area identified as being the part of the ‘Approve Operation Area’ (refer to
Figure 2.6).

Figure 2.7 Disturbance adjacent to approved E31N disturbance area
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2.4 Agricultural Disturbance

Northparkes continues to manage parts of the PA11_0060 Project Area for agricultural uses. Ongoing
disturbance of these areas associated with cropping activities, farm access roads and general land
management practices (including dams and drainage management) continues to be undertaken.
Disturbance associated with these activities has not been mapped except for some access roads which are
used for both mining and farming purposes (including farm access roads which have been realigned around
approved mining disturbance areas).

While some of the drainage management works on these properties is utilised as part of the mine water
management system (predominately clean water diversions and drainage lines for design overflow from
sediment dams), this has not been mapped except where the predominate use of these works is associated
with mine related activities and future disturbance associated with final landform re-establishment works is
likely to be required. The main examples where this disturbance has been mapped is the area around the
E26 void and approved waste dumps and some areas around the Rosedale TSF and the approved E31 and
E31N pit areas.
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Appendix H

Species polygon justifications



Lepidium aschersonii

Table 41 Lepidium aschersonii (Spiny Peppercress)

Lepidium aschersonii (Spiny Peppercress)

BC Act status

Credit type

SAll entity/threshold
EPBC Act Status
Species polygon area

Breeding requirements

Habitat requirements

Habitat in the study area

Known populations

Survey requirements

Survey effort

Species polygon guidance

Species polygon justification

Vulnerable

Area

False

Vulnerable

1.43 hectares comprises the assumed area of habitat in vegetation zone 4

- Flowers from spring to autumn (EES 2021).

—  Populations have been known to immediately disappear following inundation by
flooding, reappearing several seasons later. An apparent increase in numbers
during drought conditions has also been observed. The species is reported to be
salt and submergence tolerant and also grows well under dry conditions (EES 2021;
Carter, 2010).

— Found on ridges of gilgai clays dominated by Brigalow (Acacia harpophylla), Belah
(Casuarina cristata), Buloke (Allocasuarina luehmanii) and Grey Box (Eucalyptus
microcarpa). In the south has been recorded growing in Bull Mallee (Eucalyptus
behriana) (EES 2021)

— Often the understorey is dominated by introduced plants. The species grows as a
component of the ground flora, in grey loamy clays. Vegetation structure varies from
open to dense, with sparse grassy understorey and occasional heavy litter. (EES
2021).

The species is known to occur in the following PCTs, which occur in the study area:

—  PCT 56 — Poplar Box - Belah woodland on clay-loam soils on alluvial plains of
north-central NSW (Zone 1)

— PCT 76 — Western Grey Box tall grassy woodland on alluvial loam and clay soils in
the NSW South Western Slopes and Riverina Bioregions (Zone 4).

— Not widespread, occurring in the marginal central-western slopes and north-western
plains regions of NSW (and potentially the south western plains). In the north of the
State recent surveys have recorded a number of new sites including Brigalow
Nature Reserve, Brigalow State Conservation Area, Leard State Conservation Area
and Bobbiwaa State Conservation Area. Also known from the West Wyalong in the
south of the State. Records from Barmedman and Temora areas are likely to be no
longer present. Approximately 50 per cent of the total Lepidium aschersonii
recorded for Australia occurs in NSW.(EES 2021)

— Recorded population sizes vary from 18 to 5000+ plants. Plant numbers decrease
with increasing overstorey density, and plants were not found where the Brigalow
canopy cover exceeded about 60 per cent. The species is often described as a
“weed” where it dominates paddocks. (EES 2021).

Survey months: November - April

Targeted surveys were completed in the nominated survey period for the species in
PCT 56 during November 2020, however surveys in PCT 76 were outside of this
period and therefore the species was assumed to be present in the associated
vegetation zone. Survey effort involved walking five metre transect lines throughout
the entire area of the vegetation zone and the adjacent grassland area to ensure
coverage was across the entire area of potential habitat.

Habitat constraint: NA

The species was not found during targeted surveys in PCT 56 (Zone 1) during the
nominated survey period and is therefore not present in this vegetation zone.
However, due to surveys in Zone 4 being outside the nominated survey period the
species is assumed to be present in this zone. The species polygon was created to
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Lepidium aschersonii (Spiny Peppercress)

encompass the entirety of this vegetation zone where the species has the potential to

be present.
Species polygon vegetation zones | 0 Exotic grassland
56 Poplar Box - Belah woodland on clay-loam soils Associated PCT.
on alluvial plains of north-central NSW Surveyed — not recorded
80 Western Grey Box - White Cypress Pine tall Not associated PCT

woodland on loam soil on alluvial plains of NSW
South Western Slopes Bioregion and Riverina

Bioregion

248 Mixed box eucalypt woodland on low sandy- Not associated PCT
loam rises on alluvial plains in central western
NSW

76 Western Grey Box tall grassy woodland on Associated PCT.
alluvial loam and clay soils in the NSW South Assumed present

Western Slopes and Riverina Bioregions

82 Western Grey Box - Poplar Box - White Cypress | Not associated PCT
Pine tall woodland on red loams mainly of the
eastern Cobar Peneplain Bioregion

277 Blakely's Red Gum - Yellow Box grassy tall Not associated PCT
woodland of the NSW South Western Slopes
Bioregion
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Appendix |

Estimated Biodiversity Conservation Fund
payment price



Disturbance Credit class Price per Number of Final credit

area credit credits price
required

E31

E31

E22

TSF2

TSF2

TSF 2

TSF2

Ecosystem credits

56 — Poplar Box - Belah woodland on clay-loam
soils on alluvial plains of north-central NSW (zone

1)

80 — Western Grey Box - White Cypress Pine tall
woodland on loam soil on alluvial plains of NSW
South Western Slopes Bioregion and Riverina
Bioregion (zone 2)

248 — Mixed box eucalypt woodland on low sandy-
loam rises on alluvial plains in central western
NSW (zone 3)

76 — Western Grey Box tall grassy woodland on
alluvial loam and clay soils in the NSW South
Western Slopes and Riverina Bioregions (zone 4)

82 — Western Grey Box — Poplar Box — White
Cypress Pine tall woodland on red loams (zone 5)

277 — Blakely’s Red Gum — Yellow Box grassy tall
woodland of the NSW South Western Slopes
Bioregion (zone 6)

Total ecosystem credits

Species credits
Lepidium aschersonii
Total species credits
SUBTOTAL (excl. GST)
GST

TOTAL (incl. GST)

$3,962.83

$4,123.14

$3,962.83

$4,123.14

$4,123.14

$8,532.95

$17.30

12

272

36

47

19

36

$47,553.95

$32,985.14

$1,077,889.54

$148,433.13

$193,787.70

$162,126.12

$1,662,775.58
(excl. GST)

$3,631.66
$3,631.66
$1,666,407.10
$166,640.73
$1,833,047.97
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