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Glossary

BCEP
Biodiversity

Bioregion (region)

Critical habitat

Ecological community
EEC

Environmental weed
EPBC Act

Exotic

FM Act
GPS

Habitat

Indigenous

Introduced

Key threatening
processes

Likely

Boggabri Coal Expansion Project.

The biological diversity of life is commonly regarded as being made up of the
following three components:

1. genetic diversity — the variety of genes (or units of heredity) in any
population

2. species diversity — the variety of species
3. ecosystem diversity — the variety of communities or ecosystems.

A bioregion defined in a national system of bioregionalisation. The Modification
Study Area is in the Brigalow Belt South bioregion as defined in the Interim
Biogeographic Regionalisation for Australia (Thackway & Cresswell 1995).

The whole or any part or parts of an area or areas of land comprising the
habitat of an endangered species, an Endangered population or an
endangered ecological community that is critical to the survival of the species,
population or ecological community (Department of Environment and
Conservation 2004). Critical habitat is listed under either the TSC Act or the
EPBC Act and both the state (Office of Environment and Heritage) and
Federal (Department of the Sustainability, Environment, Water, Population and
Communities) Both of these departments maintain a register of this habitat.
Capitalisation of the term ‘Critical Habitat’ in this report refers to the habitat
listed specifically under the relevant state and Commonwealth legislation.

An assemblage of species occupying a particular area.
Endangered ecological community (TSC Act, EPBC Act).
Any plant that is not native to a local area that has invaded native vegetation.

Commonwealth Environment Protection and Biodiversity Conservation Act
1999

Introduced from outside the area (Ensbey & Johnson 2009). Used in the
context of this report to refer to species introduced from overseas.

NSW Fisheries Management Act 1994.

Global positioning system- a navigational tool which uses radio receivers to
pick up signals from four or more special satellites to provide precise
determination of location.

An area or areas occupied, or periodically or occasionally occupied, by a
species, population or ecological community, including any biotic or abiotic
components.

Native to the area: not introduced (Royal Botanic Gardens and Domain Trust
201).

Not native to the area: not indigenous (Ensbey & Johnson 2009). Refers to
both exotic and non-indigenous Australian native species of plants and
animals.

A process that threatens, or could threaten, the survival, abundance or
evolutionary development of native species, populations or ecological
communities (Department of Environment and Conservation 2004). Key
Threatening Processes are listed under the TSC Act, the FM Act and the
EPBC Act. Capitalisation of the term ‘Key Threatening Processes’ in this report
refers to those processes listed specifically under the relevant state and
Commonwealth legislation.

Taken to be a real chance or possibility (Department of Environment and
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Local population

Locality
Migratory species

Modification

Noxious weed

NSW

Office of Environment
and Heritage

Project Boundary
Project Boundary
Modification
Protected species
Recovery plan
Significant

Species richness

Conservation 2004).

The population that occurs within the site, unless the existence of contiguous
or proximal occupied habitat and the movement of individuals or exchange of
genetic material across the Boundary can be demonstrated as defined by
Department of Environment and Climate Change (2007).

The area within a 10 km of the site.

Species listed as migratory under the EPBC Act relating to international
agreements to which Australia is a signatory. These include Japan-Australia
Migratory Bird Agreement, China-Australia Migratory Bird Agreement,
Republic of Korea-Australia Migratory Bird Agreement and the Bonn
Convention on the Conservation of Migratory Species of Wild Animals.
Capitalisation of the term ‘Migratory’ in this report refers to those species listed
as Migratory under the EPBC Act.

Modification includes the following proposed Modification to Project Approval
09 _0182:

= project boundary adjustments to include infrastructure and borrow pits built prior to
the project approval

= alterations to existing infrastructure within the mine, including expansion of two dirty
water dams, realignment of a haul road, expansion of the run-of-mine (ROM) coal
stockpile and construction of new hardstand areas within the Mine Infrastructure
Area (MIA)

= construction of a security fence and firebreak along the approved project boundary

= use of additional portable fuel storages within operational areas.

An introduced species listed under the NSW Noxious Weeds Act 1993. Under
the Act, noxious weeds have specific control measure and reporting
requirements.

New South Wales

Broadly, the Office of Environment works towards a healthy environment cared
for and enjoyed by the whole NSW community: manages the state’s natural
resources, including biodiversity, soils and natural vegetation: manages
natural and cultural heritage across the state’s land: acts to minimise the
impacts of climate change: promotes sustainable consumption, resource use
and waste management: regulates activities to protect the environment: and
conducts biodiversity, plant, environmental and cultural heritage research to
improve decision making.

Previously known as:
m Department of Environment, Climate Change and Water (DECCW)
s Department of Environment and Climate Change (DECC).

Project Boundary describes the area approved under Project approval
09_0182 for the BCEP.

Project Boundary Modification is defined as the area impacted by the
Modification, outside the previous Project Boundary

Those species defined as protected under the National Parks and Wildlife Act
1974. Includes all native animals, as well as all native plants listed on
Schedule 13 of the National Parks and Wildlife Act 1974.

A plan prepared under the TSC Act, FM Act or the EPBC Act to assist the
recovery of a Threatened species, population or ecological community.

Important, weighty or more than ordinary as defined by Department of
Environment, Climate Change and Water (2007).

Species richness is simply the number of species present in a sample,

community, or taxonomic group. Species richness is one component of the
concept of species diversity, which also incorporates evenness, that is, the
relative abundance of species (Office of Environment and Heritage 2012b).
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Modification study area

Subject site

Threatened biodiversity

Threatened species,
populations and
ecological communities

TSC Act
Viable local population

Weed

Areas within the locality that could potentially be affected by the Modification.
This includes the modification sites and all areas adjacent to the proposed
Modification sites and potential construction work sites associated with the
proposed Modification.

The extent of direct impacts from the proposed Modification. This includes the
footprint of the Modification related to infrastructure and potential construction
work sites.

Threatened species, populations or ecological communities as listed under the
TSC Act, FM Act or the EPBC Act.

Species, populations and ecological communities listed as Vulnerable,
endangered or critically endangered (collectively referred to as threatened)
under the TSC Act, FM Act or the EPBC Act. Capitalisation of the terms
‘vulnerable’, ‘endangered’ or ‘critically endangered’ in this report refers to
listing under the relevant state and/or Commonwealth legislation.

NSW Threatened Species Conservation Act 1995.

A population that has the capacity to live, develop and reproduce under normal
conditions, unless the contrary can be conclusively demonstrated through
analysis of records and references (Department of Environment and Climate
Change 2007).

A plant growing out of place or where it is not wanted: often characterised by
high seed production and the ability to colonise disturbed ground quickly
(Ensbey & Johnson 2009). Weeds include both exotic and Australian native
species of plant naturalised outside of their natural range.
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1. Introduction

Boggabri Coal Pty Limited (Boggabri Coal) is a wholly owned subsidiary of Idemitsu Australia Resources Pty
Limited, which operates the Boggabri Coal Mine. Boggabri Coal is located 15 km north-east of Boggabri in
the North West Region of NSW. Following the grant of PA 09_0182, Boggabri Coal has conducted detailed
design studies for the infrastructure required to facilitate the Project. These studies have identified the need
for amendments to the conceptual Project layout for which approval was originally granted. Modification is
being sought under Section 75W of the EP&A Act to facilitate these changes.

Parsons Brinckerhoff Australia Pty Ltd (Parsons Brinckerhoff) was commissioned by Boggabri Coal to
prepare an Environmental Assessment (EA) to modify the Project Approval under section 75W of the
Environmental Planning and Assessment Act 1979 (EP&A Act).

This report presents a brief outline of the ecological assessment and field survey methods, the existing
environment of the Modification study area, potential impacts on threatened biodiversity associated with the
proposed Modification of the Boggabri Coal Project Area in Boggabri NSW (henceforth referred to as the
proposed Modification) by Boggabri Coal Pty Limited (Boggabri Coal). The proposed Modification specifically
includes:

= project boundary adjustments to include infrastructure and borrow pits built prior to the project
approval

= alterations to existing infrastructure within the mine, including expansion of two dirty water dams,
realignment of a haul road, expansion of the run-of-mine (ROM) coal stockpile and construction of new
hardstand areas within the Mine Infrastructure Area (MIA)

= construction of a security fence and firebreak along the approved project boundary

= use of additional portable fuel storages within operational areas.

The proposed Modification occurs within agricultural tenures and the Namoi Biodiversity Offset Area and
within the MIA. Within the Namoi Biodiversity Offset Area the proposed Modification largely occurs in areas
mapped for habitat restoration, but also includes areas of corridor enhancement and habitat management
(refer to Figure 1.1).

This report examines flora and fauna assemblages as well as habitats within the Modification Study Area and
identifies impacts to the ecological aspects, including species, populations and communities within the
Project Modification. The report looks at impacts associated with construction and operation of the
Modification. This report also outlines the mitigation measures and provides assessments of significance
required under EP&A Act and the (Commonwealth) Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act).

Providing background to this EA is a number of related ecological studies which were undertaken for
Boggabri Coal Project and are listed in Section 3.3. This includes assessments completed for the
continuation of Boggabri Coal Mine — Biodiversity Impact Assessment (Parsons Brinckerhoff 2010a) and the
Boggabri Coal Mine — Biodiversity Offsets Strategy (Parsons Brinckerhoff 2010b), which included broad
vegetation mapping conducted over the Modification Study Area.

1.1 Legislative context

This report is to support an EA for the Modification, being prepared by Parsons Brinckerhoff. The Parsons
Brinckerhoff EA will assess the environmental impacts of the proposed Modification to Project Approval
(09_0182) for the Boggabri Coal Project under section 75W of the EP&A Act.

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 1
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This EA has been completed in consideration of Commonwealth and state legislation and planning policies
relevant to the protection of flora, fauna and biodiversity, including:

= Environmental Planning & Assessment Act 1979 (EP&A Act)

= Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act)
= Threatened Species Conservation Act 1995 (TSC Act)

= Native Vegetation Act 2003 (NV Act)

= Water Management Act 2000 (WM Act)

m  Fisheries Management Act 1994 (FM Act)

= National Parks and Wildlife Act 1974 (NPW Act)

= Noxious Weeds Act 1999 (NW Act)

= Boggabri Coal Mine Project Approval (09_0182).

These Acts and policies have been addressed where they apply.

1.2  Assessments of significance

Significance assessments as required under Section 94 of the TSC Act and Section 5A of the EP&A Act
were undertaken if the species or community was recorded or its habitat was present in the areas proposed
to be impacted by this Modification.

The significance assessments relating to biodiversity listed under the TSC Act are based on the Threatened
Species Assessment Guidelines(Department of Environment and Conservation 2005), indicating the
significance of the impacts relative to the conservation importance of the habitat, individuals and populations
likely to be affected. Threatened biodiversity under the Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act) was assessed following the Principal Significant Impact Guidelines (Department of the
Environment Water Heritage and the Arts 2009).

1.3  Biodiversity offsets

The need for biodiversity offsets is founded in the theory of ‘avoid, minimise and mitigate’ the impacts of
proposals. Traditional approaches to environmental mitigation require that, in the first instance,
environmental impacts are avoided or minimised as far as possible and subsequently reduced to acceptable
levels through appropriate mitigation techniques. Where measures to avoid and mitigate impacts are neither
feasible nor cost effective, offset strategies can be used to compensate the residual impacts of the
development on biodiversity. Ideally offsets should be undertaken before development to provide certainty
that the offsets are effective and to ensure that there will be no net loss in biodiversity (Department of
Environment and Conservation 2005).

Fundamental to proposed offsets under the NSW legislation is the requirement for a Project to demonstrate a
‘improve or maintain’ outcome for impacts on biodiversity.

A biodiversity offsets strategy (BOS) was prepared for the continuation of Boggabri Coal Mine (Parsons
Brinckerhoff 2010b). Consideration of biodiversity offsets included surveys completed in accordance with the
quantitative site assessment methodology of the Biobanking Operation Manual (Department of Environment
Climate Change 2009) as well as in consideration of the 13 principles for the use of biodiversity offsets in
NSW (Department of Environment and Climate Change 2008a) and the objectives of the National Recovery
Plan for White Box-Yellow Box-Blakely’s Red Gum Grassy Woodland and Derived Native Grassland (Box-
Gum Grassy Woodland).

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 2
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Some components of the Modification are within the identified biodiversity offsets in the Boggabri Coal Mine
BOS (Parsons Brinckerhoff 2010b). In particular these include adjustments to the Project Boundary at the
Boggabri coal terminal (BCT), Daisymede Property and private haul road are required to incorporate existing
infrastructure and disturbances and are shown in Figure 1.1.These purposed Project Boundary modifications
will require revisions to the Biodiversity Offset Strategy approved under Project Approval 09 _0182.

In addition to the proposed Project Boundary modifications above, the Modification will result in new impacts

within the MIA (including extension of stockpile and laydown areas, minor amendment of haul road alignment
and increasing sediment dam capacities) not subject to assessment under the previous PA 09_0182. These

new impacts will require additional offsets and are discussed in detail in Section 8.

In March 2014, the Draft NSW Biodiversity Offsets Policy for Major Projects (Draft Policy) was released for
public exhibition. The Draft Policy has now been finalised (Offset Policy 2014) and will be implemented from
1 October 2014 when it will be mandatory for all SSD and SSI projects. The Offset Policy 2014 reduced the
number of offset principles to six and introduced the use of a new assessment methodology, the Framework
for Biodiversity Assessment (FBA).

While Boggabri Coal is committed to providing offsets for the impacts of the Modification in accordance with
the approved BOS, the recent NSW Biodiversity Offsets Policy for Major Projects (Offset Policy 2014) has
been considered and is discussed in Section 8.

1.4  Proposed Modification

As part of the ongoing development of the Boggabri Coal Project, BCPL has identified the need for
amendments to the conceptual Project design approved under PA 09_0182 to provide for the following
activities:

= amendment of the Project Boundary to include infrastructure built under other approvals or by other
proponents — this will allow for existing infrastructure used by the BCPL to be included in the Project
area and managed as part of the overall operation

= maodifications within the MIA (including extension of stockpile and laydown areas, minor amendment of
haul road alignment and increasing sediment dam capacities)

= other additions required to augment the Project — including: construction of a Boundary fence, use of
additional portable fuel storage containers, creation of an equipment recycling yard and Modification of
water management structures.

Individual components of the Modification are summarised in Table 1.1. Figure 1.1 provides an overview of
where each component of the Modification is located within Boggabri Coal Mine.

Table 1.1 Summary of proposed Modification activities

Site Proposed activity Additional Project
Numb Ground Boundary

er disturbance | adjustment

required?® | required?®

1 = adjust Project Boundary at BCT - Project Boundary No Yes
adjustment to include infrastructure built as part of previous

approvals, including: product stockpiles, vehicle loop and

contour drains

2 = adjust Project Boundary at Daisymede Property - Project No Yes
Boundary adjustment to include a production bore and access
tracks built as part of previous approvals

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 3
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Site Proposed activity Additional Project
Numb Ground Boundary

er disturbance | adjustment
required?® | required?®

3 = adjust Project Boundary at private haul road - Project No Yes
Boundary adjustment to include existing infrastructure built as
part of other approvals, including:

» 11kV and 132kV powerlines

» service tracks and construction pads used during
construction of the BCT Haul Road

» underground power line built prior to PA 09_0182

» borrow pits used during construction of the BCT Haul Road
(built under DA 38/88) prior to PA 09_0182

4 = change alignment for ROM haul road — adjustment to Yes No
alignment of ROM Haul Road approved under PA 09_0182 and
ancillary clean and dirty water drainage

= change alignment for Rejects haul road — additional branch
to ROM Haul Road to provide for haulage of rejects on the
ROM Haul Road

5 = expand sediment dam 3 — increase of capacity to 260 ML to Yes No
provide capacity consistent with revised site water balance

6 = expand sediment dam 12 — increase of capacity to 125 MLto | Yes No
provide capacity consistent with revised site water balance

7 = establish dozer maintenance area within MIA — Yes No
implementation of a hardstand area where dozers and other

equipment would be serviced, this would include widening of an

existing culvert crossing

8 = expand ROM stockpile within MIA — construction of an Yes No
extension to the ROM stockpile to provide for separation of
different ROM grades and additional stockpiling

9 = establish equipment recycling yard — establishment of a Yes No
hardstand area where surplus plant and equipment is stored for
use as spare parts

10 m construct Boundary fence — construction of a security fence, No No
firebreak and access road around the Project Boundary

11 = additional portable fuel storages — use of additional portable | No No
fuel storages within active mining areas and the MIA

(1)  This identifies where there is a requirement for additional ground disturbance or clearing for the modification activity outside the
existing approved disturbance boundary of PA09_0182

(2) Project Boundary adjustments refer to activities occurring outside the current approved Boundary of PA 09_0182

1.5 Definitions used in this report

For the purpose of this report the following definitions apply:

= Project Boundary describes the area approved under Project Approval (09 _0182)

= Modification within existing project area describes the proposed modifications that will occur within
the Project boundary but not previously assessed under Project Approval (09 _0182). These
modifications will require removal of vegetation and/or ground disturbance (refer Figure 1.1 and Table
1.1).

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 4
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= Proposed new project area is a modification of the approved Project boundary which will incorporate
existing infrastructure and no additional ground disturbance (refer to Figure 1.1 and Table 1.1).

= Modification study area is defined as both the “Modification within existing project area” and the
“Proposed new project area”.

= locality is defined as 10 km within the vicinity of the Modification study area boundary.

= region is a bioregion defined in a national system of bioregionalisation. For this study this is the
Brigalow Belt South bioregion as defined in the Interim Biogeographic Regionalisation for Australia
(Thackway & Cresswell 1995).

1.6  Modification Study Area

The Modification within the project area includes the locations of all components of the Modification and
associated works, within the Project Boundary. The proposed new project area includes the footprint of all
proposed modifications to existing or approved infrastructure and any disturbance associated with the
operation or construction of the proposed Modification. Where applicable, the Modification within existing
project area includes access tracks that will be used by vehicles or machinery, stockpiles of material, and
any area likely to be impacted by the Modification and associated works and operation that occur outside of
the approved Project Boundary.

The Modification (modification within the project boundary) is predominantly inside the previously approved
infrastructure layout and design (PA 09_0182) and within the previously identified BOAs, as described in the
Continuation of Boggabri Coal Mine — Biodiversity Offset Strategy (Parsons Brinckerhoff 2010b). A relatively
small area associated with the Project Boundary adjustments and associated infrastructure is located outside
of the previously assessed and approved areas and therefore, has been targeted during this assessment.
This area is designated as the Modification within existing project area in Figure 1.1 and this ecological
assessment has only assessed this area as part of these reporting works.

Location information for the modification within existing project area is outlined in Table 1.2.

Table 1.2 Modification within existing project area location
Location information Modification within existing project area
Bioregion grigalow Belt South, Namoi sub-region (Thackway &
resswell 1995)
Botanical subregion North Western Slopes
Local government area Narrabri Shire
Catchment Management Authority, subregion Namoi CMA, Maules sub-catchment
Mitchell landscapes Bugaldie uplands and Liverpool Plains landscape

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 5
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Boggabri Coal Expansion Project Ecological Assessment for Boggabri Coal Project Modification -
Modification 4

1.7  Study aims

The overall objective of this study was to assess the impacts of the Modification on the biodiversity values of
the Modification within existing project area boundary. Specifically, this ecological assessment aimed to:

= determine and describe the characteristics and condition of the vegetation communities and flora and
fauna habitats

= determine the occurrence, or likelihood of occurrence within the Modification within existing project area,
of threatened species, populations and communities (biodiversity) listed under the TSC Act, FM Act and
EPBC Act

= undertake significance assessments for threatened biodiversity that occur or have potential habitat
within the Modification within existing project area

= propose further investigations and/or amelioration measures to mitigate impacts on the ecological
values of the Modification within existing project area.
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2. Project Boundary
(PA 09 0182) ecological
characteristics

2.1 Overview

A large portion of the land within the Boggabri Coal Project Boundary is located within Leard State Forest,
which covers an area of 8,134 ha, the majority of which is natural vegetation. Surrounding land uses include
mineral extraction and rural activities, including pasture improvement, cropping and cattle grazing.

The Project is located within an area that has previously been assessed at a broad scale under the Brigalow
and Nandewar Western Regional Assessments (WRA). The Leard State Forest, was not identified for
conservation in the regional assessments, rather the areas was identified for management under Zone 4,
specifically set aside for forestry and mineral extraction.

The mining portion of the Boggabri Coal Project Boundary lies within a large relatively intact remnant patch
of vegetation surrounded by a landscape that has been modified significantly through anthropogenic
disturbance associated with the above listed land uses. The pattern of vegetation clearing and Modification
within the locality has increased the significance of the remnant vegetation within the Project Boundary, both
in terms of its conservation value and its role in the broad-scale corridor network.

The biodiversity values of the Project Boundary have been extensively assessed and documented from
concept studies completed in 1976, to detailed surveys recently completed for the continuation of mining
submission. Ecological surveys were completed within the locality for the following studies:

= Boggabri Coal — Biodiversity Monitoring, February 2006 — August 2012 (Parsons Brinckerhoff 2011a)

m  Continuation of Boggabri Coal Mine — Biodiversity Impact Assessment (Parsons Brinckerhoff 2010a)

= Preliminary vegetation mapping and survey report for Boggabri Coal lease (Parsons Brinckerhoff 2009)
m  Flora and Fauna Summary of the Boggabri Coal Project (Parsons Brinckerhoff 2005)

=»  Results of Fauna survey work undertaken by the NSW National Parks and Wildlife Service within Leard
State Forest (Pennay 2001)

= Report on the botany, wildlife and ecology of the Leard State Forest. Draft Environmental Impact
Statement for Amax-BHP Joint Venture Boggabri Coal Project (James B. Croft and Associates 1983).

Biodiversity values within the Project Boundary are described in Sections 2.2 and 2.3. This information is
based on findings of previous studies noted above, particularly the results of seasonal surveys completed
between December 2008 and September 2009 for the Continuation of Boggabri Coal Mine — Biodiversity
Impact Assessment (Parsons Brinckerhoff 2010a) and ongoing studies by Parsons Brinckerhoff.

This information is provided in order to outline the ecological context within which the Modification is located.

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 8
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2.2 Flora values

The previous flora values identified (Parsons Brinckerhoff 2010a) within the Project Boundary are illustrated
in Figure 2.1 below and described in the following sections. The updated flora values within the Modification
within existing project area are illustrated in Figure 2.1.

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 9



>L N_U un Om Huw_.o.hn_ Qr_u. 15240} uado Asseus auid ssaudAd a1y — xog Jejdod - xog e ealy [erosddy 199f0ld 1iqedSog

puejpoom Asse3 wno pay s,A|axe|g - Xog MO||aA (uonipuo) mon) 153104 uado Assess suid ssaidAa a1y — xog Jejdogd - xog eiiid [ eale 10edwi UOREIYIPOIN

ulylm sanjen eio|4
T'z 3andyy

puejpoom Asseus auld ssaidAD a1y — xog aUYM pue|sse.s a1nox3 eaJe 199foud mau pasodold

153104 uado Aqqnuys auld ssaudAd 1Y - 3BGUOI| PIARD|-MOIIEN — XOg AUYM puejssess aAneu paaLag eJ pasodoud
15304 uenedl eaN3|RIA — XOg UYM puejpoom wno pay s,JeAma eJ |euonesado/Sunsix3
(uonipuo) mo1) puejpoom Asseus auld ssaudA) aym — xog aUYM 153.04 uado Aqqnuys auld ssaidAD 211y M\- POOMPOO|g UMOJG - YIBQUOJ| PIARS|-MO.IEN ainjonuiselyul aulw Sunsixy
puepoom Ayieay 3iequol| panea|-1aA|is 153404 A|In8 A1p BA1O aAnEN aunpnJIses Ul BulW pasodold
(uonIpuo) Mo7) 15304 pue pue|poom ueltedly WNo pay JAAY 15940} uado Asse.s auld ssa1dAD 1Y - 3JequOl| paAes|-MOJIBN — XOg 3UYM 92U} Ajlndas pasodold
15240} pue pue|poom ueliedly wno pay JaAy 152404 uado Aqqnuys auld ssa1dA) aHYM - }4equUOI| panea|-molieN (6002 |14dy) s1espenp Asauns eiojy

puejsselo suleld ealy ApNIS UIYIM S311IUNWWO) UONE.ISSIA Pi (6007 uef) syespenp Aanins eiojy

AIUNWWopIasISIoeudipuerodissIms |
JoliNDIpi3015Y, XAVESOSNEVASH)

S lsnaiiy/sINDksadeidoanlieis e ipadnoiikeA3oso)

\I\fo1d\TOSAITLNAVA\

snynsywap|

—9Y04/iSaNo o)

\sa2un 053y

NOILYOIIGOW 1489908 V5S002T

ANEN

97 0T!

)
g — )
vzodkcosd]
{88}

813sBuImeIq \s12f01d S|

saUI2SSauN:

VSO

\S

1108
8108
\SLO8)

V8104 SI9” V550022

aen)

155
@0 geay W
8. G

©T0Z/2T/9T YHSUBNS tI0yINy pXw'T:

-

avod NEEEERES

123r0dd NOISNVdX3 TVOD 149V¥9D09 44JOHHINIONIHG
NOILYJI141d0N d3SOd0oYdd SNOSHVd




Boggabri Coal Expansion Project Ecological Assessment for Boggabri Coal Project Modification -
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2.2.1 Vegetation communities

Sixteen (16) distinct vegetation communities have been recorded in the Project Boundary
(Parsons Brinckerhoff 2010) (Figure 2.1).

2.2.2 Threatened ecological communities

Three ecological communities listed under the EPBC Act, four ecological communities listed under the TSC

Act and one ecological community listed under the FM Act have been recorded within the Project Boundary
(Parsons Brinckerhoff 2010a). These threatened ecological communities and their corresponding vegetation

communities within the Project Boundary are provided in Table 2.1.

Table 2.1
Project Boundary

Threatened ecological
community

EPBC Act

Corresponding vegetation community
within the Project Boundary

Threatened ecological communities and corresponding vegetation communities within the

Area removed within
Project Boundary (ha)
as part of existing EA
and Modification 3

and fine-textured alluvial plains
of northern NSW and southern
Qld — Critically Endangered

White Box Yellow Box Blakely’s
Red Gum Woodland (Box Gum
Woodland)

White Box — White Cypress Pine grassy woodland

White Box — Narrow-leaved Ironbark — White
Cypress Pine grassy open forest

Yellow Box — Blakely's Red Gum grassy woodland

White Box — Yellow Box — White Box — White Cypress Pine grassy woodland 626.4
5\}?;3"3;[? dRae: dGDu(;nriv%:jalS\lSa);ive White Box — Narrow-leaved Ironbark — White

Grassland — Critically Cypress Pine grassy open forest

Endangered Yellow Box — Blakely's Red Gum grassy woodland

Weeping Myall Woodlands — Weeping Myall grassy open woodland 0.3
Endangered

Natural grasslands on basalt Plains Grassland 0.4

TSC Act/FM Act

This community
corresponds with the
EPBC Act listing’

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

Weeping Myall grassy open woodland

As above

Native Vegetation on Cracking
Clay Soils of the Liverpool
Plains

Aquatic Ecological Community
in the Natural Drainage System
of the Lowland Catchment of the
Darling River’

Plains Grassland

The Namoi River and several creeks within the
Project Boundary are included in the determination
for this aquatic ecological community

As above

0.6

(1) Corresponds with the Critically Endangered Ecological Community of W hite Box Yellow Box Blakely’s Red Gum grassy woodland
and derived native grassland as listed under the EPBC Act

(2) Listed as an Endangered Ecological Community (EEC) under the FM Act

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 11



Boggabri Coal Expansion Project Ecological Assessment for Boggabri Coal Project Modification -
Modification 4

2.2.3 Threatened flora species

A review of biodiversity databases undertaken for the original Environmental Impact Assessment (2010a)
indicates that 12 threatened flora species have been recorded or are predicted to occur within 20 km of the
Project Boundary. Two of these threatened flora species were recorded within the Project Boundary during
seasonal surveys completed between December 2008 and September 2009 (Parsons Brinckerhoff 2010a)
(Figure 2.1) with a further threatened species recorded in the Project Boundary in May 2014:

= Pultenaea setulosa — listed as Vulnerable under the EPBC Act

= Pomaderris queenslandica — listed as Endangered under the TSC Act

= Tylophora linearis — listed as Endangered under the EPBC Act and Vulnerable under the TSC Act. This
species has recently been recorded in Leard State Forest for the Mauls Creek Project and within the
Project Boundary. Further details for this species are provided in Section 5.3.

A further three threatened flora species have potential to occur in the Project Boundary with a moderate or
greater likelihood:

= Digitaria porrecta — listed as Endangered under the EPBC and TSC Act

= Diuris tricolor — listed as Vulnerable under the EPBC Act and TSC Act

= Prasophyllum sp. Wybong (c. Phelps ORG 5269) — listed as Critically Endangered under the EPBC Act.

These species are described in detail in Section 4.2.3 of the Continuation of Boggabri Coal Mine —
Biodiversity Impact Assessment (Parsons Brinckerhoff 2010a) and Appendix E of this report.

224 Introduced and noxious weeds

During seasonal surveys which were completed between December 2008 and September 2009 and further
surveys conducted within and adjoining the project boundary (Parsons Brinckerhoff 2010a, 2011d, 2013a,
2014a) 62 species of introduced plants were recorded within the Project Boundary. Of the introduced species
recorded, nine are declared Class 4 Weeds under the Noxious Weeds Act 1993 for the Narrabri weed control
area and two weeds (Rubus ulmifolius and Senecio madagascariensis) are classified additionally as a Weed
of National Significance (WoNS) (Weeds Australia 2011). Further studies in the Project Boundary have
recorded one additional weed. Noxious Weeds recorded are listed below:

= Conium maculatum (Hemlock)

= Heliotropium amplexicaule (Blue Heliotrope)

= Opuntia aurantiaca (Tiger Pear)

= Opuntia stricta (Prickly Pear)

= Opuntia tomentosa (Velvet Tree Pear)

s Oxalis corniculata

= Rubus fruticosus (Blackberry)

= Senecio madagascariensis (Fireweed)

= Sclerolaena birchii (Galvanised Burr)

= Xanthium sp.

A weed and pest management strategy for the Project Boundary is provided as Appendix C of the Boggabri
Coal Mine — Biodiversity Management Plan (Parsons Brinckerhoff 2012).

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 12
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2.3 Fauna values

Fauna values within the Project Boundary are illustrated in Figure 2.2 and described in the following
sections.

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 13
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2.3.1 Fauna habitat types

The suitability, size and configuration of the fauna habitats within the Project Boundary correlate broadly with
the structure and quality of the local and regional vegetation types (Section 2.2.1). Fauna habitats,
particularly those located in the Leard State Forest, provide moderate to good condition habitat for a range of
woodland birds, mammals (particularly microchiropteran bats) and reptiles.

Habitat features recorded in the Project generally include those associated with grassy woodlands on fertile
soils, shrubby woodlands/open forest on skeletal soils, riverine woodland and derived/exotic grassland.

Key aquatic habitats within the Project Boundary are associated with the Namoi River and its flood plain.
Additional aquatic habitat features include minor ephemeral streams within the proposed open cut
disturbance area and permanent water sources associated with artificial drainage contours and dams.

2.3.2 Threatened fauna

Twenty-one (21) threatened fauna species (15 birds and 6 mammals) were recorded within the Project
Boundary during seasonal surveys completed between December 2008 and September 2009 (Parsons
Brinckerhoff 2010a). A further 11 threatened fauna species are considered to have potential habitat and a
moderate or greater likelihood of occurring within the Boggabri EA Project Boundary. Further studies within
the Project Boundary have recorded an additional threatened fauna species of Pale-headed Snake and Swift
Parrot have been recorded in 2014 during pre-clearing surveys (Parsons Brinckerhoff 2011d, 2014a).

2.3.3 Migratory species

Three species of bird (White-throated Needletail, Rainbow Bee-eater and Satin Flycatcher) listed under the
migratory provisions of the EPBC Act were recorded during seasonal surveys completed between December
2008 and September 2009 (Parsons Brinckerhoff 2010a) and additional surveys conducted over subsequent
years to date (Parsons Brinckerhoff 2013a). A further three migratory birds are considered likely to occur in
the Project Boundary with a moderate or greater likelihood (Great Egret, Cattle Egret and Regent
Honeyeater).

2.3.4 Introduced fauna and pest species

During seasonal surveys which were completed between December 2008 and September 2009 and further
surveys undertaken within the Project boundary (Parsons Brinckerhoff 2010a, 2011d, 2013a) seven species
of feral animal including Common Starling, Fox, Brown Hare, Rabbit, Black Rat, Common House Mouse and

Pig were recorded.

A weed and pest management strategy for the Project Boundary is provided as Appendix C of the Boggabri
Coal Mine — Biodiversity Management Plan (Parsons Brinckerhoff 2012).

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 15
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3. Methodology

This ecological assessment is largely based on a series of field inspections within the Modification Study
Area and surrounding landscape, a desktop review of available information for the Project Boundary and a
review of previous studies (refer Section 3.3).

3.1 Nomenclature

Names of plants used in this document follow Harden (Harden 1992, 1993, 2000, 2002) with updates from
PlantNet (The Royal Botanic Gardens and Domain Trust 2013). Scientific names are used in this report for
species of plant. Scientific and common names are provided in plant lists in Appendix A.

Names of vegetation communities used in this report are based on the broad scale vegetation mapping of
the Vegetation of the Namoi Catchment Management Authority (EcolLogical Australia 2008) and the
threatened ecological community names where applicable. Flora species that are not native are marked with

*

Names of vertebrates used in this document follow the Australian Faunal Directory (ABRS 2009) and as
used in the Bionet Atlas of NSW Wildlife (Office of Environment and Heritage 2012a; Woinarski et al. 2000).
Common names are used in the report for species of animal. Scientific and common names are provided in
the list of animals recorded in Appendix B.

3.2 Personnel

The contributors to the preparation of this report, their qualifications and roles are listed in Table 3.1.

Table 3.1 Contributors and their roles

Name ‘ Qualification ‘ Role

Tanya Bangel gEnch (Hons), Ecologis_t — botanical and fauna surveys, report
nvScMgt preparation

Rob Suansri BSc, BEco Geospatial consultant

Alex Cockerill BEnvSc (Hons) Project manager, technical input

All work was carried out under the appropriate licences, including scientific licences as required under
Clause 22 of the National Parks and Wildlife Regulations 2002, Section 132C of the National Parks and
Wildlife Act 1974, as well as animal research authorities issued by the Department of Trade Investment,
Regional Infrastructure and Services.

3.3 Desktop assessment

The aim of the desktop background research was to identify threatened flora and fauna species, populations
and ecological communities; Commonwealth listed Migratory species or critical habitat recorded previously
or predicted to occur in the vicinity of the Modification study area.

This allowed the known habitat characteristics to be compared with those of the Modification study area to

determine the likelihood of occurrence of each species or population. These results informed the
identification of appropriate field survey effort to focus on the groups most likely to be present.

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 16
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The desktop assessment included a review of:

= research papers, books and other published data

= aerial photographs and topography maps

= the ‘A Vegetation Map for the Namoi Catchment Management Authority’ (EcoLogical Australia 2008)

s OEH Vegetation Types Database (Office of Environment and Heritage 2012c)

= database searches (refer to Table and Appendices C and D)

= existing documentation for the continuation of Boggabri Coal Mine and the surrounding area including:

»

Due Diligence Assessment — Proposed Pipeline and Power Infrastructure Alignment (2119017A-
ENV-LTR-0369 RevA) (Parsons Brinckerhoff 2014b)

Ecological Assessment for Boggabri Coal Project Modification (Parsons Brinckerhoff 2013b)

Continuation of Boggabri Coal Mine — Biodiversity Impact Assessment (Parsons Brinckerhoff
2010a).

Boggabri Coal — Biodiversity Management Plan (Parsons Brinckerhoff 2012)

Preliminary vegetation mapping and survey report for Boggabri Coal lease (Parsons Brinckerhoff
2009)

Flora and Fauna Summary of the Boggabri Coal Project (Parsons Brinckerhoff 2005)

Results of Fauna survey work undertaken by the NSW National Parks and Wildlife Service within
Leard State Forest (Pennay 2001)

Report on the botany, wildlife and ecology of the Leard State Forest. Draft Environmental Impact
Statement for Amax-BHP Joint Venture Boggabri Coal Project (James B. Croft and Associates
1983)

Continuation of Boggabri Coal Mine — Biodiversity Offset Strategy (Parsons Brinckerhoff 2010b)

Continuation of Boggabri Coal Mine — Worst Case Cumulative Impact Scenario for Biodiversity
(Parsons Brinckerhoff 2010c)

Continuation of Boggabri Coal Mine — Response to Submissions (Parsons Brinckerhoff 2011b)

Continuation of Boggabri Coal Mine — Matters of National Environmental Significance (Parsons
Brinckerhoff 2011c).

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE

17



Boggabri Coal Expansion Project Ecological Assessment for Boggabri Coal Project Modification -
Modification 4

Table 3.2 Database searches

Database Date of search Search area Reference
Bionet Atlas of NSW 10 October 2014 10 km locality search | (Office of Environment and Heritage
Wildlife 2014)
PlantNet Database 10 October 2014 10 km locality search | (Royal Botanic Gardens 2014)
around Narrabri Shire
Council
EPBC Protected Matters 10 October 2014 10 km locality search | (Department of the Environment 2014)
Search Tool
NSW Fisheries Threatened | 10 October 2014 Namoi Catchment (Department of Trade & Investment
and Protected Species — Management Region Infrastructure and Services
records viewer Authority 2014)
Noxious Weeds Database 10 October 2014 Narrabri Shire (Department of Trade and Investment
Council Regional Infrastructure and Services
2014)

3.4 Field survey

The Modification study area (refer Figure 3.1) was inspected during daylight hours by suitably qualified
ecologists on the 28 January 2014, 18 March 2014, 13 October 2014 and 24, 25 and 26 November 2014.
These surveys sought to assess the extent and condition of vegetation and fauna habitat contained within
the Modification study area, specifically threatened species, populations and ecological communities, and
assess the impacts associated with the proposal in regards to the identified biodiversity.

3.4.1 Flora surveys

3.4.1.1  Species of plant and vegetation communities

A walk over inspection was conducted throughout the proposed Modification area with floristic composition
and structure, dominant species and vegetation communities identified. The floristic diversity, possible
presence of threatened species and identity of vegetation communities was assessed using quadrat and
random meander surveys.

The inspections and field surveys sought primarily to provide ground-truthing of information provided by the
desk-based review, particularly in relation to:

n threatened ecological communities listed under the EPBC Act, TSC Act or FM Act

= potential flora and fauna habitat

= significant habitat for threatened and migratory species or locally significant species.

The presence of threatened species was assessed during random meanders within the Modification Study
Area. Random meander surveys are a variation of the transect type survey and were completed in
accordance with the technique described by Cropper (1993), whereby the recorder walks in a random
manner recording all species observed, boundaries between various vegetation communities and condition

of vegetation. The time spent in each vegetation community was generally proportional to the size of the
community and its species richness.

Targeted threatened flora searches for Tylophora linearis have been undertaken in habitat within the project
area in accordance with the random meander technique described by Cropper (1993). These surveys were

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 18
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undertaken within the May — November flowering period for this species. Previous targeted surveys have
been undertaken within the approved Project area and these are outlined in Appendix G.

Nine (9) flora quadrat (20 X 20 m) was undertaken within the Modification study area (refer Figure 3.1) to
identify the presence/absence of the native vegetation communities present. The flora quadrats were
undertaken in accordance with the BioBanking Operation Manual (Seidel & Briggs 2008). Random meander
transects were completed in accordance with the technique described by (Cropper 1993) whereby the
recorded walks in a haphazard manner throughout the site. Attributes recorded during this random meander
transects included variation in species composition and vegetation structure, the presence or absence of
threatened or noxious species of plant and boundaries between vegetation communities.

3.4.1.2 Vegetation condition

The condition of vegetation was assessed using parameters such as structural intactness, native species
diversity, evidence of disturbance, weed invasion and plant health. Random meander surveys were the
primary method of data collection for the vegetation community identification and condition assessment.

Three categories were used to describe the condition of vegetation communities:

= good: vegetation still retains the species complement and structural characteristics of the pre-European
equivalent. Such vegetation has usually changed very little over time and displays resilience to weed
invasion due to intact groundcover, shrub and canopy layers

= moderate: vegetation generally still retains its structural integrity, but has been disturbed and has lost
some component of its original species complement. Weed invasion can be significant in such remnants

= poor: vegetation that has lost most of its species and is significantly modified structurally. Often such
areas have a discontinuous canopy of the original tree cover, with very few shrubs. Exotic species, such
as introduced pasture grasses or weeds, replace much of the indigenous ground cover. Environmental
weeds are often co dominant with the original indigenous species.

3.4.2 Fauna surveys

Fauna survey was conducted via; opportunistic surveys, hollow tree survey and habitat assessment each of
the survey techniques are described in further detail in the following sections.

3.4.3 Opportunistic surveys

Opportunistic surveys consisted of random meanders across the Modification Study Area and while
completing other survey techniques, including habitat assessments and hollow-bearing tree surveys.
Opportunistic surveys included herpetofauna searches throughout the Modification Study Area wherever
potential habitat (fallen logs, debris, drainage lines and rock outcropping) was found. Searches included
turning over suitable ground shelter, such as fallen timber, sheets of iron and exposed rock, timber railway
sleepers, and peeling decorticating bark where appropriate. Specimens were either identified visually, by
aural recognition of calls (frogs and birds) or were collected and identified with reference to (Swan et al.
2004)) or (Robinson, M. 1998). All inspected ground shelter was returned to its original position.

3.4.3.1 Hollow-bearing tree survey

Hollow-bearing trees were recorded on a hand held GPS whereby the number of tree hollows were based on
visual inspection.
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3432 Fauna habitat assessment

Fauna habitat assessments were undertaken to assess the likelihood of threatened species of animal (those
species identified to occur within the locality from the literature and database review) occurring within the
Modification study area. Fauna habitat characteristics assessed included:

= structure and floristics of the canopy, understorey and ground vegetation, including the presence of
flowering and fruiting trees providing potential foraging resources

= presence of hollow-bearing trees providing roosting and breeding habitat for arboreal mammals, birds
and reptiles

= presence of the ground cover vegetation, leaf litter, rock outcrops and fallen timber and potential to
provide protection for ground-dwelling mammals, reptiles and amphibians

= presence of waterways (ephemeral or permanent) and water bodies.

A general fauna habitat features traverse was undertaken throughout the Modification study area during the
survey covering all major native vegetation occurrences. During the traverse, opportunistic recordings of
species were made through incidental sightings, aural recognition of calls and observing indirect evidence of
species presence (such as scats, feathers, hair, tracks, diggings and burrows).

3433 Fauna habitat condition

The following criteria were used to evaluate the condition of habitat values:

= good: a full range of fauna habitat components are usually present (for example, old growth trees,
fallen timber, feeding and roosting resources) and habitat linkages to other remnant ecosystems in the
landscape are intact.

= moderate: some fauna habitat components are missing or greatly reduced (for example, old-growth
trees and fallen timber), although linkages with other remnant habitats in the landscape are usually
intact, but sometimes degraded.

= poor: many fauna habitat elements in low quality remnants have been lost, including old growth trees
(for example, due to past timber harvesting or land clearing) and fallen timber, and tree canopies are
often highly fragmented. Habitat linkages with other remnant ecosystems in the landscape have usually
been severely compromised by extensive clearing in the past.

3.5 Likelihood of occurrence assessment

The likelihood of threatened and migratory species and threatened populations occurring within the
Modification study area were assessed against the criteria outlined in Table 3.3.

Species subject to likelihood of occurrence assessments were those identified during the desk-top and field
based investigations and/or the professional opinion of contributors to this assessment.

Table 3.3 Likelihood of occurrence assessment

Likelihood-of- | Criteria

occurrence

= have not been recorded previously in the Modification study area and surrounds which are
beyond the current known geographic range

Low = are dependent on specific habitat types or resources that are not present in the Modification
study area

m are considered extinct in the locality
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Likelihood-of- ‘ Criteria

occurrence

= have been recorded previously in the Modification study area and surrounds infrequently (i.e.
vagrant individuals)

= use habitat types or resources that are present in the Modification study area, although

Moderate generally in a poor or modified condition

= are unlikely to maintain sedentary populations, however may seasonally utilise resources within
the Modification study area opportunistically during variable seasons or migration

= have been previously recorded in the Modification study area

= are dependent on habitat types or resources that are present in the Modification study area that
Hiah are abundant and/or in good condition within the Modification study area
I
9 = are known or likely to maintain resident populations surrounding the Modification study area
= are known or likely to visit the Modification study area or surrounds during regular seasonal
movements or migration

Recorded = recorded in the Modification study area during current field study

3.6  Significance assessments

Significance assessments were carried out for threatened species, populations or communities listed under
the Threatened Species Conservation Act 1995 (TSC Act) or Environmental Protection and Biodiversity
Conservation Act 1999 (EPBC Act) that were known or predicted to occur in the proposal locality (within a
10 km radius from the Modification study area), that had a moderate to high likelihood of occurring within the
Modification study area, based on suitable habitat and that were likely to be impacted upon by the
construction.

For species or communities listed under the TSC Act, significance assessments were completed by the
addressing the factors of Part 5A of the Threatened species assessment guidelines The assessment of
significance (Department of Environment and Climate Change 2007). For species or communities listed
under the EPBC Act, significance assessments were completed in accordance with the Significant Impact
Guidelines 1.1 Matters of National Environmental Significance (Department of Environment 2013).

3.7 Limitations

No sampling technique can totally eliminate the possibility that a species is present on a site. For example,
some species of plant may be present in the soil seed bank and some fauna species use habitats on a
sporadic or seasonal basis and may not be present on site during surveys. The conclusions in this report are
based upon data acquired for the site and the environmental field surveys and are, therefore, merely
indicative of the environmental condition of the site at the time of preparing the report, including the presence
or otherwise of species. Also, it should be recognised that site conditions, including the presence of
threatened species, can change with time.

Where surveys were conducted outside the optimal time for detecting a particular species or field surveys
were of limited scope, a precautionary approach was taken and it was assumed that the species was present
if suitable habitat was observed.

Targeted Tylophora linearis surveys where undertaken in the Modification within existing project area
boundary, within potential habitat, during the species flowering period (25 and 26 November 2014) and in
July 2014. Tylophora linearis was observed in existing project boundary during the July 2014 surveys
(northern section of Site 4)). The Tylophora linearis observed at the reference site showed that the species
had reduced in numbers since July and lost the majority of its leaves (assumed this is a result of high
temperatures and lack of moisture in the soil) making it difficult to locate.
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3.8 Landscape context

3.8.1 Bioregion

The Modification Study Area is located in the Brigalow Belt South bioregion. This region covers an area of
approximately 27,196,933 ha encompassing the towns of Baradine, Binnaway, Coonabarabran, Dubbo,
Gunnedah, Merriwa, Moree and Narrabri (NSW National Parks and Wildlife Service 2003). The region also
includes a significant proportion of NSW major rivers: Maclntyre, Gwydir, Namoi, Castlereagh, Goulburn,
Talbragar and Macquarie Rivers, with their catchments forming an integral part of the Murray—Darling River
System (NSW National Parks and Wildlife Service 2003).

The region forms the southern extremity of the Brigalow Belt, however is not dominated by Brigalow (Acacia
harpophylla). According to the baseline surveys that supported the Brigalow Nandewar Conservation
Agreement, the signature trees that occur throughout the Brigalow Belt South bioregion are White Box, White
Cypress Pines and various Ironbarks. These species also dominate the communities that occur in the
approved area of impact of the Project.

Geologically the region consists of landscapes derived from both extensive basalt flows and quartz
sandstones and consequently has very variable soils and vegetation depending on the local rock type or
sediment source. Geologically the bioregion’s bedrock comprises horizontally bedded Jurassic and Triassic
quartz sandstone and shale with limited areas of conglomerate or basalts. The landscape is dominated by
Quaternary sediments in the form of alluvial fans and outwash slopes composed of coarser sediment, that
fan out at slightly steeper angles. The relative distribution of sediment from basalt or sandstone has a major
impact on soil quality and vegetation (NSW National Parks and Wildlife Service 2003).

A number of threatened ecological communities, plants and animals are restricted to the bioregion. With over
3,190,400 ha or 60.85% of the regions vegetation being cleared, the majority of threatened species records
tend to be concentrated in the major reserves and state forests. The Brigalow Belt Bioregion has only limited
areas of conservation-oriented tenures: together, they occupy about 155,353 ha or 2.91% of its area (NSW
National Parks and Wildlife Service 2003). These reserves are made up of nineteen National Parks and
Nature Reserves. About 10.6% of the bioregion is managed as State Forests. Nine Flora Reserves,
occupying 4,091 ha (0.008%) also occur in the bioregion. Several State Forests occur within the region;
including Leard, Vickery, Kelvin, Kerringle, Bibblewindi and Pilliga East.

3.8.2 Brigalow and Nandewar Western Regional assessment

The Modification is located within an area that has previously been assessed at a broad scale under the
Brigalow and Nandewar Western Regional Assessments (WRA). In 1999, the NSW Government initiated a
regional assessment of western NSW to guide future planning and encourage partnerships to protect the
environment.

The former Resource and Conservation Assessment Council (RACAC) coordinated the assessment, and
involved key NSW agencies representing forests, conservation, planning, Aboriginal interests, minerals and
natural resources. The assessment included detailed scientific analysis and consultation with timber
operators, conservation groups, Aboriginal stakeholders, minerals and gas industries, local communities and
local government.

The aims of the Brigalow and Nandewar assessments were to deliver:

= adequate and complete core data layers to inform regional land use planning, conservation and
resource management

= enhanced partnerships between core agencies and interest groups concerned with natural resources
and ecological sustainability, to increase sharing of information and to reduce duplication
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= the identification of a comprehensive, adequate and representative network of protected and managed

areas.

Informed by the information collected during the WRAs, NSW Government's decision in 2005 to conserve
350,000 ha of woodlands in the Brigalow and Nandewar bioregions through the Brigalow and Nandewar
Community Conservation Area Act 2005 provided a regional approach to the protection of important
conservation values with an aim of long-term sustainability of the region's important timber, gas, minerals

and apiary sectors.

The Boggabri Coal Project is largely restricted to Leard State Forest, which was not identified for
conservation in the regional assessments.

3.9

Vegetation communities

The field survey and desktop assessment identified that the vegetation within the Modification Boundary and
Project Boundary was comprised of seven (7) native vegetation community previously described by (Parsons
Brinckerhoff 2009), the distribution of which are related to geological, topographical, and geomorphological
characteristics and previous land use (refer to Table 3.4 and Figure 3.1). In addition, one (1) non-native
vegetation community was recorded. The vegetation communities identified in the Modification Boundary and

Project Boundary included:

m  Pilliga Box — Poplar Box — White Cypress Pine grassy woodland

= River Red Gum riparian woodlands and forests

= White Box — Narrow-leaved Ironbark — White Cypress Pine shrubby open forest

= Narrow-leaved Ironbark — White Cypress Pine shrubby open forest

= Yellow Box — Blakely’s Red Gum grassy woodland

= White Box White Cypress Pine grassy woodlands

s Derived native grassland

s Exotic grassland with scattered trees.

Table 3.4

Existing vegetation
mapping community

equivalent (Parsons
Brinckerhoff 2009)

Identified vegetation communities

Field Verified Vegetation
community(Office of
Environment and Heritage
2012c)

Threatened
ecological
community?!

OEH Vegetation
class (Gibbons
et al. 2008)

OEH
Vegetation
formation class
(Gibbons et al.
2008)

Pilliga Box — Poplar Box —
White Cypress Pine grassy
woodland

River Red Gum riparian
woodlands and forests

White Box — Narrow-leaved
Ironbark — White Cypress
Pine shrubby open forest

NA179: Pilliga Box - Poplar
Box- White Cypress Pine
grassy open woodland on
alluvial loams mainly of the
temperate (hot summer)
climate zone

NA193: River Red Gum
riverine woodlands and forests
in the Nandewar and Brigalow
Belt South Bioregions

NA225: White Box - White
Cypress Pine shrubby open
forest of the Nandewar and
Brigalow Belt South Bioregions

Dry Sclerophyll
Forests
(Shrub/grass
subformation)

Forested
Wetlands

Dry Sclerophyll

Forests
(Shrub/grass
subformation)

Pilliga Outwash
Dry Sclerophyll
Forests

Inland Riverine
Forests

North-west
Slopes Dry
Sclerophyll
Woodlands
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Existing vegetation
mapping community

equivalent (Parsons
Brinckerhoff 2009)

Ecological Assessment for Boggabri Coal Project Modification -

Field Verified Vegetation
community(Office of
Environment and Heritage
2012c)

Threatened
ecological
community?*

OEH Vegetation
class (Gibbons
et al. 2008)

OEH
Vegetation
formation class
(Gibbons et al.
2008)

Narrow - leaved Ironbark - | NA134: Cypress pine - Bulloak | - Grassy Western Slopes
White Cypress Pine shrubby woodland of northern Woodlands Grassy
shrubby open forest Brigalow Belt South Bioregion Woodlands
Yellow Box — Blakely’s Red | NA226: White Box grassy E, CE Grassy Western Slopes
Gum grassy woodland woodland of the Nandewar Woodlands Grassy
and Brigalow Belt South Woodlands
Bioregions
White Box White Cypress NA225: White Box - White E Grassy Western Slopes
Pine Grassy Woodland® Cypress Pine shrubby open Woodlands Grassy
forest of the Nandewar and Woodlands
Brigalow Belt South Bioregions
Derived native grassland NA179: Pilliga Box - Poplar - Dry Sclerophyll Pilliga Outwash
Box- White Cypress Pine Forests Dry Sclerophyll
grassy open woodland on (Shrub/grass Forests
alluvial loams mainly of the subformation)

temperate (hot summer)
climate zone

Exotic grassland with
scattered trees

(1) E = Endangered ecological community, White Box Yellow Box Blakely’'s Red Gum Woodland (TSC Act)
CE = Critically Endangered Ecological Community White Box Yellow Box Blakely’s Red Gum Grassy Woodland and Derived Native
Grassland as listed on the EPBC Act.

(2) This community generally occurred as native grassland with scattered trees.

Detailed summaries of these communities including structure and dominant species recorded and
vegetation habitat assessments are provided below. Copies of the field data sheets for the nine biobanking
quadrats and transects is provided in Appendix F.
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3.9.1

Pilliga Box — Poplar Box — White Cyprus Pine grassy Woodland

Pilliga Box — Poplar Box — White Cyprus Pine grassy Woodland is a native open woodland vegetation

community that was recorded as isolated patches of remnant trees within a heavily disturbed landscape as a
result of agricultural activities. This community occurred as scattered isolated patches of remnant vegetation
throughout Sites 2-9 within the Modification study area mostly adjacent to areas of exotic grassland (refer to

Figure 3.1).

The majority of this community is dominated by a combination of native and exotic grasses and forbs
however, retains a native canopy cover characteristic of the Pilliga Box — Poplar Box — White Cyprus Pine

grassy woodland.

Pilliga Box — Poplar Box — White Cyprus Pine grassy Woodland

Description

Conservation
significance

Not consistent with any endangered ecological communities.

Condition

Strata

Low - Moderate. This community is subject to high disturbance from previous and current land
use including agricultural activities, vegetation clearing, edge effects and weed invasion.

This community contains a sparse canopy of remnant and occasional planted species such as
Eucalyptus pilligaensis and Eucalyptus populnea subsp. bimbil. The ground layer was generally
dominated by exotic and native groundcover species including numerous perennial grasses and
herbs.

Height

Foliage
cover (%)

Dominant species
range (m)

Canopy 4-20 0-30 Eucalyptus pilligaensis and Eucalyptus populnea subsp. bimbil.

Shrub layer 0.4-2 0-15 Occasional exotic shrub species such as Sclerolaena birchilli* and
Vachellia farnesiana*

Ground cover 0.1-1.6 0-100 Austrostipa aristiglumis, Chloris truncata, Panicum

gueenslandicum, Bothriochloa decipiens, Dichanthium sericeum,
and exotic pasture grasses and herbaceous weeds including Sida
rhombifolia®, Hypochaeris radicata*, Cirsium vulgare*, Brassica
spp.*, Silybum marianum*, Lolium perenne*, Echium
plantagineum*, Avena fatua*, Chloris gayana*, Plantago
lanceolata*, Centaurea calcitrapa* and Bidens pilosa®.
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Pilliga Box — Poplar Box — White Cyprus Pine grassy Woodland

3.9.2 River Red Gum riparian woodlands and forests

The River Red Gum riparian woodlands and forests vegetation community that was recorded within the
proposed Modification area occurred at Site 2 on the floodplain depressions throughout the proposed
Modification area (refer to Figure 3.1). This community has been heavily disturbed as a result of agricultural
activities such as grazing, cropping and vegetation clearance. This community generally occurred adjacent to
exotic grassland.

The majority of this community is dominated by a combination of native and exotic grasses and forb however
retains a native canopy cover characteristic of the River Red Gum riparian woodlands and forest.
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River Red Gum riparian woodlands and forests

Description

Conservation
significance

Not consistent with any endangered ecological communities.

Condition

Strata

Low. This community is subject to high disturbance from previous and current land use including
agricultural activities, vegetation clearing, edge effects and weed invasion.

This community contained a sparse canopy of remnant Eucalyptus camaldulensis and the
occasional Eucalyptus melliodora. The ground layer was dominated by exotic groundcover species
as a result of pasture grassing including numerous perennial grasses and herbs such as Vicia
sativa subsp. nigra*, Hypochaeris radicata*, Cirsium vulgare*, Sonchus olearus* and Bidens
pilosa*.

Height

Foliage
cover (%)

Dominant species
range (m)

Canopy 4-22 0-25% Eucalyptus camaldulensis and the occasional Eucalyptus
melliodora.

Shrub layer 0.4-2 0-10 Occasional exotic shrub species such as Sclerolaena birchii* and
Vichellia farnesiana*

Ground cover 0.1-1 50-90 Hypochaeris radicata*, Cirsium vulgare*, Brassica spp.*, Silybum

marianum?*, Lolium perenne*, Echium plantagineum*, Avenua
fatua*, Trifolium arvensis*, Vulpia myuros*, Rumex crispix*,
Anagallis arvensis*, Trifolium sativa*, Chloris gayana*, Plantago
lanceolata*, Centaurea calcitrapa* and Bidens pilosa*. The
community also comprised the occasional native plant species
such as Austrostipa aristiglumis, Chloris truncate, Carex appressa
and Cyperus spp.

Note: Photo of River Red Gum riparian woodlands and forests from within the Project Area Boundary
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3.9.3 White Box — Narrow-leaved Ironbark — White Cypress Pine shrubby
open forest

The White Box — Narrow-leaved Ironbark — White Cypress Pine shrubby open forest vegetation community
was recorded within Site 1 immediately adjacent to the coal stockpile and a crusher south of the Rocklea
offset property (refer to Figure 3.1). Within the proposed Modification area the community occurred on the
mid-upper slopes on skeletal soils over conglomerate. This community generally occurred adjacent to exotic
grassland.

The majority of this community was in moderate condition with a moderate native species diversity and low

weed density. However this community had been subjected to disturbance as a result of vegetation clearing,
edge effects, adjacent roads and agriculture activities.

White Box — Narrow-leaved Ironbark — White Cypress Pine shrubby open forest

Description

Conservation Not consistent with any endangered ecological communities.

significance The community contained a number of characteristic species of the critically endangered Box —

Gum Woodlands community and the endangered Box — Gum Woodlands listed under the TSC Act.
However, was excluded from the classification due to the following reasons:

= It contained a continuous shrub layer with greater than 30% foliage cover comprising a mixture
of non-pioneer shrub species (i.e. it was not grassy) (Gibbons & Boak 2000).

= It was restricted to steep, skeletal, rocky soils of low fertility.

Condition Moderate. This community is subject to moderate disturbance from previous and current land use
including agricultural activities, vegetation clearing, edge effects and weed invasion.

This community contained a sparse canopy of remnant Eucalyptus crebra and the occasional
Eucalyptus albens. The ground layer was dominated by native and exotic groundcover species
such as perennial grasses, forbs and sedges.

Height Foliage Dominant species
range (m) | cover (%)
Canopy 16-20 30-35 Eucalyptus albens and Eucalyptus crebra.
Sub-canopy 3-8 0-30 Callitris glaucophylla
Shrub layer 0.4-2 40-65 Notelaea microcarpa var. macrocarpa, Olearia elliptica, Geijera

parviflora, Dodonaea viscosa subsp. angustifolia Bursaria spinosa
subsp. spinosa, Pimelea neo-anglica, Beyeria viscosa, Cassinia
spp and Acacia spp.

Ground cover 0.1-1 40-60 Austrostipa scabra, Cyperus gracilis, Austrodanthonia racemosa,
Desmodium brachypodum, Aristida ramosa, Calotis spp., Vittadinia
spp., Cymbopogon refractus, Cheilanthes distans and Rostellularia
adscendens ssp adscendens var pogonanthera and exotic species
such as Echium plantagineum* and Centaurea calcitrapa*.
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White Box

Note: Photo of White Box — Narrow —leaved Ironbark — White Cypress Pine shrubby woodland from within the Project Area Boundary
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3.9.4 Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

The Narrow-leaved Ironbark — White Cypress Pine shrubby open forest vegetation community was recorded
within Sites 4-9 within the Haul Road construction area (refer to Figure 3.1).

The community was generally in good condition with high native species diversity and low weed density.
However the majority of the community has been subjected to forest operations in the past, while minor
clearing associated with existing access tracks was also observed. The edge effects along the adjoining
roads were the main source of disturbance.

Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

Description

Conservation Not consistent with any endangered ecological communities.

significance

Condition Good. This community has been subjected to forest operations in the past, while minor clearing

associated with existing access tracks was also observed. The edge effects along the adjoining
roads were the main source of disturbance.

This community contained a sparse canopy of Eucalyptus crebra and Corymbia trachyphloia
subsp. amphistomatica with occasional Eucalyptus dwyeri. The ground layer was dominated by a
diverse range of grasses intermingled with a range of forbs and sedges.

Strata Height Foliage Dominant species
range (m) | cover (%)
Canopy 16-20 30-40 Dominated by Eucalyptus crebra and Corymbia trachyphloia
subsp. amphistomatica with occasional E. dwyeri
Sub-canopy 3-8 0-30 Callitris glaucophylla
Shrub layer 0.4-3 0-20 Melichrus urceolatus, Notelaea microcarpa var. macrocarpa,

Pultenaea sp. and Hovea lanceolata.

Ground cover 0.1-1 0-60 Joycea pallida Dichelachne micrantha Austrostipa scabra, ,
Austrodanthonia racemosa, Aristida ramosa, Calotis spp.,
Lepidosperma laterale, Goodenia hederacea subsp. hederacea
and Cheilanthes sieberi subsp. sieberi.
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Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

Note: Narrow-leaved Ironbark — Brown Bloodwood — White Cypress Pine shrubby open forest within the Project Area Boundary

3.9.5 Yellow Box — Blakely’s Red Gum grassy woodland

The Yellow Box — Blakely’s Red Gum grassy woodland vegetation community was recorded within the Haul
Road upgrades area (Sites 4-9). The community was typically associated with minor ephemeral creek lines
and fertile soils on lower slopes and plains (refer to Figure 3.1).

The majority of this community was in moderate condition with a moderate density of native species
diversity. However, this community is subject to a moderate weed density having been subjected to low
disturbance as a result of minor clearing associated with existing access tracks and the construction of
Boggabri Coal Mines clean water diversion drain. Areas of this community within the predominantly cleared
paddocks south of Leard State Forest have been subjected to a wide range of agricultural disturbances,
including, clearing, grazing, pasture improvements, construction of agricultural infrastructure and exotic weed
infestations. The edge effects along the Leard State Forest road were also a source of disturbance.
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Yellow Box — Blakely’s Red Gum grassy woodland

Description
Conservation Yes. Is consistent with White Box Yellow Box Blakely’s Red Gum Woodland community listed as
significance an Endangered Ecological Community under the TSC Act and with White Box — Yellow Box —

Blakely’s Red Gum Grassy Woodlands and Derived Native Grasslands, which are listed as
Critically Endangered under the EPBC Act.

Condition Moderate. This community is subject to moderate disturbance from previous and current land use
including agricultural activities, vegetation clearing, edge effects and weed invasion.

This community contained a sparse to dense canopy of remnant E. blakelyi and the occasional E.
melliodora and E. albens. The ground layer was dominated by native with the occasional exotic
groundcover species such as perennial grasses, forbs and sedges.

Strata Height Foliage Dominant species
range (m) | cover (%)
Canopy 16-25 0-25 Dominated by E. blakelyi and occasionally E. melliodora and E.
albens.
Shrub layer 1-3 20-30 Acacia decora and Dodonaea spp.
Ground cover 0.1-1 40-80 Chloris truncata, Bothriochloa macra, Microlaena stipoides var.
stipoides, Lomandra longifolia, Austrostipa verticillata.

Note: Yellow Box — Blakely's Red Gum grassy woodland within the Project Boundary

Parsons Brinckerhoff | 2119017A-ENV-REP-001 RevE 33



Boggabri Coal Expansion Project Ecological Assessment for Boggabri Coal Project Modification -
Modification 4

3.9.6 White Box White Cypress Pine grassy woodland

This vegetation community was recorded as isolated remnants within the Modification area (Sites 2-9). This
grassy woodland was highly modified from the woodland that is likely to have occurred in pre-European
times and currently occurs as derived grassland with scattered trees. Very few large hollow-bearing trees
were recorded. The characteristics of this community are summarised below. Impacts to this community are
detailed in Section 6 of this report.

White Box Cypress Pine grassy woodland

Description
Conservation Yes. Is consistent with White Box Yellow Box Blakely’s Red Gum Woodland community listed as
status an Endangered Ecological Community under the TSC Act.

Moderate. This community is subject to moderate to high disturbance from previous and current
land use including agricultural activities edge effects and weed invasion.

Condition This community contained scattered canopy of remnant E. albens. The shrub layer was sparse
and the ground layer was dominated by native grasses with the occasional exotic groundcover
species.

Height Foliage Dominant species
range (m) | cover (%)

Canopy 16-20 0-15 Scattered occurrences of E. albens.

Shrub layer 1-3 15-25 Scattered occurrences of Acacia decora and Geijera parviflora

Ground cover 0.1-1 50-60 Cyperus gracilis, Austrodanthonia racemosa, Bothriochloa macra,

Desmodium brachypodum, Aristida ramosa, Calotis cuneifolia,
Brunoniella australis, Austrostipa spp. Vittadinia cuneata,
Dichondra repens and Lomandra multiflora.
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3.9.7 Derived native grassland

The derived native grassland is a highly modified native vegetation community that occurs immediately
adjacent the Pilliga Box — Poplar Box — White Cypress Pine grassy woodland. Specifically the community
occurs in the southern sections of the Project area and along the majority of the Haul Road (Sites 4-9). The
community is associated with areas of recent clearing for agricultural land uses and Boggabri Coal Mine.
Given the floristic composition and presence of regrowth Poplar Box — White Cypress Pine it is considered
likely that this community would have comprised the Pilliga Box — Poplar Box — White Cypress Pine grassy
woodland prior to the clearing.

The majority of this community was dominated by a variety of exotic and cultivated native pasture grasses
and exotic herbs. The majority of the canopy and shrub layer within this community had been previously
cleared and its condition class was considered to be poor. Isolated paddock trees of Eucalyptus populnea
subsp. bimbil were scattered throughout this community.

Derived native grassland

Description

Conservation Not consistent with any endangered ecological communities.

significance

Condition Low to moderate. This community is subject to high disturbance from previous and current land

use including vegetation clearing, infrastructure, edge effects and weed invasion.

This community generally did not contain a canopy or shrub layer aside from the occasional
planted or remnant plant species (Eucalyptus populnea subsp. bimbil). The ground layer was
dominated by native and exotic groundcover species including numerous perennial grasses
(including crops) and herbs.

Strata Height Foliage Dominant species
range (m) | cover (%)
Canopy 4-18 0-30 Isolated paddock trees of Eucalyptus populnea subsp. bimbil
Shrub layer 0.4-1 0-20 Occasional Sclerolaena birchii*
Ground cover 0.1-1.8 80-100 Enchylaena tomentosa, Einadia nutans subsp. linifolia,
Austrostipa scabra subsp. scabra, Austrostipa verticillata, Calotis
cuneifolia, Vittadinia cervicularis var. cervicularis.
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3.9.8 Exotic grassland with scattered trees

The exotic grassland with scattered trees is a highly disturbed vegetation community that occurs throughout
the proposed Modification area, southern sections of the Project area and along the majority of the Haul
Road (Sites 1-3). The community is associated with areas that have been impacted by a history of
agricultural activities and no longer resembles any local native remnant vegetation communities (refer to
Figure 3.1). The majority of this vegetation community was dominated by a variety of exotic and cultivated
native pasture grasses and exotic herbs.

Exotic grassland with scattered trees

Description

Conservation Not consistent with any native vegetation communities or endangered ecological communities.
significance

Condition Low. This community is subject to high disturbance from previous and current land use
including vegetation clearing, infrastructure, edge effects and weed invasion.

This community generally did not contain a canopy or shrub layer aside from the occasional
planted or remnant plant species such as Eucalyptus pilligaensis and Eucalyptus populnea
subsp. bimbil. The ground layer was dominated by exotic groundcover species including
numerous perennial grasses (including crops) and herbs.

Strata Height Foliage Dominant species
range (m) | cover (%)
Canopy 4-18 0-30 Occasional remnant or planted Eucalyptus populnea and
Eucalyptus pilligaensis.
Shrub layer 0.4-1 0-20 Occasional Sclerolaena birchii*
Ground cover 0.1-1.8 80-100 Hypochaeris radicata*, Cirsium vulgare*, Brassica spp.*, Silybum

marianum*, Lolium perenne*, Echium plantagineum*, Avenua
fatua*, Trifolium arvensis*, Vulpia myuros*, Rumex crispix*,
Anagallis arvensis*, Trifolium sativa*, Chloris gayana*, Plantago
lanceolata*, Centaurea calcitrapa*, Medicago polymorpha?*,
Triticum aestivum* and Bidens pilosa*.
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3.9.9 Species of plant

A total of 114 species of plant were recorded within the proposed Modification area (Appendix A). Of these
species, 76 (67%) were native. The most diverse plant families were the Poaceae (grasses) and Asteraceae.

One threatened species Tylophora linearis has previously been recorded within the modification area
(Appendix G) adjoining the northern portion of the proposed haul road.

Three (3) weed species (Fireweed, Galvanised Burr and Prickly Pear) recorded within the Modification study
area are declared as noxious under the Noxious Weeds Act 1993 for the Narrabri Shire Council weed control
area (refer to Table 3.5). These weeds are classifies as Class 4 weeds under the Noxious Weeds Act 1993
and must be managed in accordance with the control class measures specified as outlined under the Act.
Fireweed is also listed as Weeds of National Significance and should be appropriately managed as it has
high potential to invade and spread.

Table 3.5 Noxious weeds and Weeds of National Significance identified on the site

Scientific Name Common Name Noxious Weeds Act Weed of National
1993' Significance
Opuntia stricta* Prickly Pear 4 -
Senecio madagascariensis* Fireweed 4 Yes
Sclerolaena birchii* Galvanised Burr 4 -
Note:

(1) Control Categories under the Noxious Weeds Act 1993 for the Narrabri Shire Council: Class 4: The growth and spread of the plant
must be controlled according to the measures specified in a management plan published by the local control authority (Department
of Trade and Investment Regional Infrastructure and Services 2014).

3.10 Fauna habitat

The quality of vertebrate fauna habitats is typically correlated with the patch size, configuration, structure,
species composition and connectivity of the vegetation communities present at a given site and the presence
of non-biological features such as rock outcrops and water bodies. Therefore, the fauna habitats present in
the Modification study area varied from low condition in highly modified areas (exotic grassland with
scattered trees) and moderate condition in the highly disturbed open woodland.

The Modification study area consisted on three (3) fauna habitat types: grasslands (exotic and derived
native), grassy woodland on fertile soils and aquatic habitat.

3.10.1 Grasslands

This habitat type consisted of all exotic grassland with scattered trees and derived native grassland
vegetation communities that were recorded throughout the proposed Modification area.

The grassland areas have been subject to heavy disturbance (vegetation clearing, edge effects and weed
invasion) as a result of agricultural and mining activities. This habitat is almost entirely devoid of trees and
shrubs, consisting primarily of exotic and native grasses and herbaceous weeds with the occasional tree.
The grassland habitat generally lacked a range of habitat features, such as tree hollows, fallen timber, rock
outcrops, diverse native groundcover or deep leaf litter providing limited foraging resources and refuge sites
for native animals. As this habitat lacked structural complexity it provided limited habitat suitable only for
transient ground dwelling native species or highly mobile disturbance tolerant species (such as birds and
bats) and is unlikely to be used on a permanent basis by most threatened fauna. This habitat does provide
foraging and marginal roosting habitat for a number of threatened birds of prey including the Little Eagle,
Square-tailed Kite and Spotted Harrier.
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3.10.1.1  Grassy woodland on fertile soils

This habitat type included the Pilliga Box — Poplar Box — White Cypress Pine grassy woodland, River Red
Gum riparian woodlands and forests, Silver-leaved Ironbark shrubby woodland, White Box — Narrow-leaved
Ironbark — White Cypress Pine shrubby open forest, Narrow-leaved Ironbark — White Cypress Pine shrubby
open forest and Yellow Box — Blakely’s Red Gum grassy woodland vegetation communities. This habitat
type occurred as moderately disturbed and isolated patches of native remnant vegetation within the
proposed Modification area.

This area contained an intact native canopy cover, generally lacked a native shrub layer with a combined
native and exotic groundcover (often dominated by exotic pasture grasses and herbaceous weeds). This
habitat contained numerous hollows suitable for bird species however lacked other habitat features such as
fallen timber, rock outcrops and leaf litter. This habitat does provide foraging and roosting habitat for a
number of disturbance tolerated species of animal including threatened bat and bird species.

3.10.1.2 Aquatic habitat

Three (3) artificial dams were recorded within the Modification study area. These dams were generally in low
condition almost completely devoid of vegetation. There were however, areas within these dams that may be
used by disturbance tolerant bird species such as the Australian Wood Duck. The dams varied in depth,
width (20-50m) and turbidity which all fluctuate in accordance with rainfall patterns.

Field observations of the artificial dams revealed that they were in a low habitat condition. The aquatic
habitat within the proposed Modification area has been subject to high levels of disturbance (e.g. weed
invasion and sedimentation) as a result of land use (i.e. agricultural and mining activities). Although, the
habitat has been degraded, it still retained some aquatic fauna habitat features such as vegetation and
foraging habitat. The artificial dams are likely to provide marginal foraging habitat for a number of aquatic
and terrestrial species including amphibians, reptiles (turtles), mammals (microbats) and birds which are
tolerant to poor water quality and disturbance.

The aquatic habitat identified within the Modification study area is unlikely to provide habitat for any

threatened species listed under the Fisheries Management Act 1994 (FM Act) due to the degraded condition
of habitat and regular disturbance regime currently impacting the site.

3.10.2 Species of animal

A total of 19 species of animal were recorded in the proposed Modification area (Appendix B), of which, 16
(84%) were native. Birds accounted for 17 species (89%) while reptiles accounted for two (2) (11%) species.

No threatened animal species were recorded during the opportunistic fauna survey. Most of the species
recorded are associated commonly with disturbed environments within a modified landscape.
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4. Biodiversity of conservational
concern

4.1 Endangered ecological communities

One (1) threatened ecological community (TEC) listed under the TSC Act and EPBC Act was recorded within
the Modification study area:

= White Box Yellow Box Blakely’s Red Gum Woodland listed as endangered under the TSC Act (Sites 2, 3
and Sites 4-9) (1.9 ha).

= White Box — Yellow Box — Blakely’s Red Gum Grassy Woodland and Derived Native Grassland listed as
critically endangered under the EPBC Act (Sites 4-9) (1.2 ha).

A small area (1.9 ha consistent with endangered TSC Act listed community and of this 1.2 ha consistent with
critically endangered EPBC Act listed community) of this community was recorded within the Modification
study area. Of this area 1.2 ha of this community TSC Act listed and EPBC Act listed community will be within
the Modification within project area (Sites 4-9). Works proposed within these areas would involve removal of
vegetation for the construction increased sediment dams and haul road adjustments and associated
infrastructure. See Section 5.1.1 and 5.1.2 for the determination processes used in determining presence of
the White Box, Yellow Box, Blakely’s Red Gum Woodland communities listed under the TSC Act and EPBC
Act. Control measures have been provided in Section 6 to mitigate any potential impacts associated with the
proposal, such as erosion and sediment control. Figure 4-1 shows the extent of the threatened ecological
communities within the proposed modification area.

None of the communities identified within the Modification study area correspond with TEC listed under the
FM Act.

Table 4.1  Threatened ecological communities with potential to occur within the proposed Modification

study area
Ecological community name TSC Act Conservational status Recorded within the
(EPBC Act) proposed Modification
study area

TSC EPBC FM

Act' Act? Act®
Coolibah — Black Box Woodlands of the E E - No. Not identified within the
Northern Riverine Plains in the Darling Riverine proposed Modification study
Plains and the Brigalow Belt South Bioregions area.

(Coolibah — Black Box Woodlands of the Darling
Riverine Plains and the Brigalow Belt South

Bioregions)

Inland Grey Box Woodland in the Riverina: NSW | E E - No. Not identified within the
South Western Slopes: Cobar Peneplain: proposed Modification study
Nandewar and Brigalow Belt South Bioregions area.

(Grey Box (Eucalyptus microcarpa) Grassy
Woodlands and Derived Native Grassland of
South-eastern Australia)
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Ecological community name TSC Act
(EPBC Act)

Conservational status

Recorded within the
proposed Modification
study area

Native Vegetation on cracking Clay Soils of the E CE No. Not identified within the

Liverpool Plains proposed Modification study

(Natural grasslands on basalt and fine-textured area.

alluvial plains of northern New South Wales and

southern Queensland)

New England Peppermint (Eucalyptus nova- CE No. Not identified within the

anglica) Grassy Woodlands proposed Modification study
area.

Myall Woodland in the Darling Riverine Plains, E E No. Not identified within the

Brigalow Belt South, Cobar Peneplain, Murray- proposed Modification study

Darling Depression, Riverina and NSW South area.

Western Slopes Bioregion

(Weeping Myall Woodlands)

White Box Yellow Box Blakely’s Red Gum E CE Yes. The Box — Gum

Woodland Woodland within the

(White Box — Yellow Box — Blakely’s Red vl\cgglcf:locr?;lios?eittuv(\j/i){ha;ﬁi

Gum Grassy Woodland and Derived Native SC listi h d

Grassland) TSC Act listing (1.9ha) an
the EPBC Act (1.2ha).

Semi-evergreen Vine thicket in the Brigalow Belt = E E No. Not identified within the

South and Nandewar Bioregions proposed Modification study

(Semi-evergreen vine thickets of the Brigalow area.

Belt (North and South) and Nandewar

Bioregions)

Brigalow within the Brigalow Belt South, E E No. Not identified within the

Nadewar and Darling Riverine Plains Bioregions proposed Modification study

(Brigalow (Acacia harpophylla dominant and co- area.

dominant)

Carabeen Open Forest Community in the E - No. Not identified within the

Darling Riverine Plains and Brigalow Belt South proposed Modification study

Bioregions area.

Fuzzy Box Woodland on alluvial soils of the E - No. Not identified within the

South Western Slopes, Darling Riverine Plains proposed Modification study

and Brigalow Belt South Bioregions area.

Inland Grey box Woodland in the Riverina, NSW | E E No. Not identified within the

South Western Slopes, Cobar Peneplain, proposed Modification study

Nandewar and Brigalow Belt South Bioregions area.

(Grey Box (Eucalyptus microcarpa) Grassy

Woodlands and Derived Native Grasslands of

South-eastern Australia)

Cadellia pentastylis (Ooline) community in the E - No. Not identified within the

Nandewar and Brigalow Belt South Bioregions proposed Modification study
area.

Note:

) TSC Act — Threatened Species Conservation act 1995, V=Vulnerable, E= Endangered

(1
(2) EPBC Act — Environment Protection and Biodiversity Conservation Act1999, E= Endangered, CE = Critically Endangered
(3) Consistent with the White box yellow box Blakely’s red gum woodland community listed as endangered under the TSC Act and

critically endangered under the EPBC Act.
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411 Commonwealth listed White Box Yellow Box Blakely’s Red Gum
Woodland and derived native grasslands

White Box - Yellow Box Blakely’s Red Gum Woodland (commonly referred to as Box-Gum Woodland) is an
open woodland community (sometimes occurring as a forest formation), in which the most obvious species
are one or more of the following: Eucalyptus albens, E. melliodora and E. blakelyi. Intact sites contain a high
diversity of plant species, including the main tree species, additional tree species, some shrub species,
several climbing plant species, many grasses and a very high diversity of herbs. Intact stands that contain
diverse upper and mid-storeys and groundlayers are rare. Modified sites include the following:

= areas where the main tree species are present, ranging from an open woodland formation to a forest
structure, and the groundlayer is predominantly composed of exotic species

= sites where the trees have been removed and only the grassy groundlayer and some herbs remain.
To be considered part of the EPBC listed ecological community remnant areas must:

= have one or more of the most common Box Gum Woodland tree species

= have a predominately native understorey (i.e. more than 50% of the perennial vegetative groundlayer
must comprise native species)

= be 0.1 hectare (ha) or greater in size and contain 12 or more native understorey species (excluding
grasses), including one or more identified important species

= be 2 ha or greater in size and have either natural regeneration of the overstorey species or an average of
20 or more mature trees per ha.

Three vegetation communities and associated derived native grasslands within the proposed Modification
Area have some of the characteristics of the federally listed White Box Yellow Box Blakely’s Red Gum grassy
woodland and Derived Native Grassland:

= White Box — Narrow-leaved Ironbark — White Cypress Pine shrubby open forest — This community had
White box as dominant canopy species, however had a dense shrub layer.

= Yellow Box — Blakely’s Red Gum grassy woodland — This community was dominated by Yellow box and
Blakely’s Red gum and generally has a grassy understorey with diverse native species.

s White Box White Cypress Pine grassy woodland — This community generally occurred as native
grassland with isolated white box individuals present in the canopy.

Shrub layer

In determining the presence of Box-Gum Woodlands, any areas of White Box woodlands with greater than
30% cover in the shrub layers are not included within the listed Threatened community (Department of the
Environment and Heritage 2006).

White Box — Narrow-leaved Ironbark — White Cypress Pine shrubby open forest shrub layer density is high
(generally greater than 35%) and as such is not consistent with the sparse open shrub layer of the EPBC Act
community. Therefore this community is not consistent with the EPBC Act criteria for Box-gum woodland.

An identification guide for the EPBC Act listed community is provided in Figure 4.2 with a summary of the
assessment for the two remaining potential Box-gum communities is provided in Table 4.2.

In conclusion, the assessment in Table 4.2 found one vegetation assemblage meets the EPBC Act criteria for
Box-gum Woodlands. This community is Yellow Box — Blakely’s Red Gum grassy woodland. Approximately

2119017A-ENV-REP-001 RevE  42/90



Boggabri Coal Expansion Project Ecological Assessment for Boggabri Coal Project Modification -
Modification 4

1.2 ha of this community will be impacted upon by the current modification and will require assessment as part
of this report.
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Is, or was previously, at least one of the most common
overstorey species White Box, Yellow Box or Blakey's Red NO
Gum (or Western Grey Box or Coastal Grey Box
in the Nandewar Bioregion)?

—— Not the listed ecological community

|
YES
|
Does the patch' have a predominantly native understorey?? —— NO  ——— Not the listed ecological community
I
YES
|
Is the patch 0.1 ha or greater in size? —— NO —— Notthe listed ecological community
|
YES
I

There are 12 or more native understorey species NO
present (excluding grasses). There must be at least one |

important species. Is the patch 2 ha or greater in size?
* see www.deh.gov.awbox-gum or call 1800 803 772 | |
for the list of species
| NO YES

YES | '

Not the listed ecological community
The listed ecological community

Does the patch have an average of 20 or more mature trees
per hectare?, or is there natural regeneration of the dominant
overstorey eucalypts*?

Please note: for criteria relating to | |
the understorey, apply this flowchart NO YES

to the 0.1 hectare of your patch that |
contains the most native species in Not the listed ecological community The listed ecological community

the ground layer.

! Patch — a patch is a continuous area containing the ecological community (areas of other ecological communities such as
woodlands dominated by other species are not included in a paich). In determining patch size it is important to know what is,
and is not, included within any individual patch. The patch is the larger of:
= an area that contains five or more trees in which no tree is greater than 75 m from another tree, or
« the area over which the understorey is predominantly native.

Patches must be assessed at a scale of 0.1 ha (1000m?) or greater.

2 A predominantly native ground layer is one where at least 50 per cent of the perennial vegetation cover in the ground layer
is made up of native species. The best time of the year to determine this is late autumn when the annual species have died
back and have not yet started to regrow. (At other times of the year, you can determine whether something is perennial or
not is if it is difficult to pull out of the soil. Annual species pull out very easily.)

3 Mature trees are trees with a circumference of at least 125 cm at 130 cm above the ground.

4 Natural regeneration of the dominant overstorey eucalypts when there are mature trees plus regenerating trees of at least
15 cm circumference at 130 cm above the ground.

Figure 4.2 Identification of EPBC listed Box - Gum Woodland
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Modification 4

4.1.2 TSC Act White Box Yellow Box Blakely’s Red Gum Woodland

White Box, Yellow Box, Blakely’s Red Gum Woodland is listed as an Endangered Ecological Community
under the TSC Act.

The final determination for this community under the TSC Act is broad, with five main features defining
whether a patch is consistent with the community determination:

. whether the site is within the area defined in the determination

= whether the characteristic trees of the site are (or are likely to have been) White Box, Yellow Box or
Blakely’s Red Gum

= whether the site is mainly grassy
= whether any of the listed characteristic species occur (including as part of the seedbank in the soil)

= if the site is degraded, whether there is potential for assisted natural regeneration of the overstorey or
understorey (NSW National Parks and Wildlife Service 2002a).

The White Box White Cypress Pine grassy Woodland and Yellow Box Blakely’s Red Gum grassy Woodland
vegetation communities (1.9 ha) mapped within the Modification Study Area meets the one or more of the
above TSC Act criteria.

Degraded remnants and scattered trees may be included in the definition of the community if sufficient natural
soil and seedbank remain, so that under appropriate management, assisted natural regeneration of the
overstorey or understorey could occur (NSW National Parks and Wildlife Service 2002c).

To determine the potential for assisted regeneration within each patch, an assessment according to one of the
five condition criteria identified by the Box-Gum identification guidelines was completed (Table 4.3). This
assessment was based on the results of the sampled plot with the greatest native diversity and cover for each
patch.

Some of the small remnants of woodland and scattered trees (e.g. all of the east west ridgelines) assessed
were in poor condition with little or no native shrub or groundcover species, or were dominated by exotic
species (pasture improvement species and weeds as in Sites 2 and 3). However, all of the patches sampled
contained areas with some native groundcover species and potential for regeneration.

All patches mapped as White Box White Cypress Pine grassy Woodland and Yellow Box Blakely’s Red Gum
grassy Woodland within the Modification Study Area are considered to be consistent with the state listed
White Box, Yellow Box, Blakely’'s Red Gum Woodland endangered ecological community.

Of these two communities 1.2 ha of Yellow box Blakely’s Red Gum Grassy Woodland that occurs within the
Modification within existing project area is being removed that has not been previously assessed as part of
previous approvals. Therefore 1.2 ha of Box-gum woodland that meets the TSC Act criteria will be assessed
as part of this report.
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4.2 Endangered populations

Results of the desktop assessment indicated that three endangered populations listed under the EPBC Act
and FM Act have been previously recorded, or has the potential to occur within the locality (10 km buffer) of
the proposal. None of these endangered populations are considered likely to occur within the proposed
Modification study area. These included:

= Tandanus tandanus — Eel tailed catfish in the Murray/Darling Basin - This species was not recorded
within the Modification study area, no suitable habitat was recorded during the recent field survey and the
Modification study area is not within the Murray/Darling Basin, therefore it is considered unlikely that the
species or population would occur within the Modification study area.

= Australian brush-turkey population, Nandewar and Brigalow Belt South bioregions — This species was not
recorded within the Modification study area and no suitable habitat was recorded during the recent field
survey, therefore it is considered unlikely that the species or population would occur within the
Modification study area.

= White-fronted Chat population in the Sydney Metropolitan Catchment Management Area — This species
was not recorded within the Modification study area, no suitable habitat was recorded during the recent
field survey and the Modification study area is not within the Sydney Metropolitan Bioregion, therefore it
is considered unlikely that the species or population would occur within the Modification study area.

4.3  Threatened plants

Results of the desktop assessment indicated that 20 species of plant listed under the TSC Act and/or EPBC
Act have been previously recorded, or could potentially occur within the locality (10 km buffer) of the proposed
Modification area. Of these 20 species, the Modification study area contained potential habitat for four (4)
threatened flora species (refer to Table 5.4). No threatened plant species were recorded within the
Modification study area during current surveys, however one threatened plant species Tylophora linearis has
previously been recorded within the approved project boundary in July 2014 (refer to Appendix G and Section
5.3.1 below).

Table 4.4 Threatened species of plant
Species name Common name TSC Act' | EPBC Act® | Recorded?
Digitaria porrecta Finger Panic Grass E - N
Diuris tricolor Pine Donkey Orchid \Y, - N
Prasophyllum sp. Wybong | A leek orchid - CE N

(C. Phelps ORG 5269)

Tylophora linearis® - v E Y

(1) TSC Act — Threatened Species Conservation act 1995, V=Vulnerable, E= Endangered
(2) EPBC Act — Environment Protection and Biodiversity Conservation Act1999, E= Endangered, CE = Critically Endangered
(3) This species was recorded in the previously approved project boundary.

The remaining 16 threatened flora species known of predicted to occur are considered to have a low
likelihood of occurrence based on the availability of habitat in the Modification study area (i.e. cleared land
and remnant vegetation with a shrub and ground layer completely dominated by exotic species). Full details
of the species requirements and reasons for not further considering impacts of the proposal for these
threatened plants are provided in Appendix C.
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4.3.1 Tylophora linearis

In January 2013 a previously unrecorded small population (approx. 6 plants) of this species was recorded
within the north west corner of the Leard State Forest, in an areas proposed for the development of the
Maules Creek Coal Project. The previously nearest known population of Tylophora linearis was in the Pilliga
State Forest approximately 20km to the west from the Leard State Forest.

Subsequent targeted surveys for this species as part of the pre clearing surveys works for the Maules Creek
Coal Project between April and June 2014 identified further populations of Tylophora linearis within the Leard
State Forest (Personal Comms Dan Martin June 2014).

To determine if the Tylophora linearis population extent within the Leard State Forest includes areas of the
Boggabri Coal Expansion Project (BCEP) exploration lease and Project Boundary, targeted surveys within the
approved Project Boundary were undertaken in July 2014 (refer to Appendix G). During these surveys 22
individuals of Tylophora linearis were recorded within the Project Boundary to the north east of Site 4
adjoining the proposed haul road (refer Figure 3.1). This area is currently within the previously approved
Project Boundary (approval PA 09_0182), with the vegetation to be removed as part of the previous approval.

Potential habitat within the modification within existing project area was identified and would be impacted by
the current modification. Therefore, an additional targeted survey for Tylophora linearis was conducted in
November 2014 (within the species flowering period) in the southern portion of Site 4 (Modification within
existing project area) not surveyed in July 2014 No further individuals of Tylophora linearis individuals were
recorded. As potential habitat for this species was recorded in the modification within existing project area
asignificance assessment for this species was conducted and is provided in Appendix E.

4.4 Threatened fauna

Results of the desktop assessment indicated that 63 fauna species listed under the TSC Act, EPBC Act
and/or FM Act have been previously recorded, or could potentially occur within the locality (10 km buffer) of
the proposed modification area. Of these 63 species, the Modification study area contained potential habitat
for 25 threatened fauna species (refer to Table 4.5). No threatened fauna species were identified within the
Modification study area during the field survey.

The remaining 38 threatened fauna species known or predicted to occur are considered to have low likelihood
of occurrence based on the availability of habitat within the Modification study area. Full details of the species
requirements and reasons for not further considering impacts of the proposed Modification for these
threatened fauna species are provided in Appendix D.

Table 4.5 Threatened species of animal with suitable habitat in the Modification study area

Scientific name Common name TSC Act? EPBC Act?

Birds of prey

Circus assimilis Spotted Harrier \% -
Hieraaetus morphnoides Little Eagle V -
Lophoictinia isura Square-tailed Kite \% -

Hollow dependent microchiropteran bats

Greater Long-eared Bat — south Vv Vv

Nyctophilus timoriensis eastern form
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Scientific name Common name TSC Act' EPBC Act’
Chalinolobus dwyeri Large-eared Pied-bat Vv Vv
Falsistrellus tasmaniensis Eastern False Pipistrelle \Y, -
Saccolaimus flaviventris Yellow-bellied Sheathtail Bat \Y, -

Woodland birds

Climacteris picumnus Brown Treecreeper \Y, -
Melanodryas cucullata Hooded Robin Vv -
Melithreptus gularis Black-chinned Honeyeater Vv -
Grantiella picta Painted Honeyeater \Y -
Pomatostomus temporalis Grey-crowned Babbler Vv _
temporalis

Pyrrholaemus sagittatus Speckled Warbler V -
Stagonopleura guttata Diamond Firetail \Y, -
Daphoenositta chrysoptera Varied Sittella V -

Birds — opportunistic blossom nomads

Glossopsitta pusilla Little Lorikeet \Y, -
Neophema pulchella Turquoise Parrot \Y, -
Lathamus discolor Swift Parrot E E
Polytelis swainsonii Superb Parrot \Y, \Y,
Tyto novaehollandiae Masked Owl \Y, -
Ninox connivens Barking Owl \Y, -
Xanthomyza phrygia Regent Honeyeater CE E, M

Arboreal Mammals

Phascolarctos cinereus Koala \% \

Petaurus norfolcensis Squirrel glider \Y, -

Reptiles

Hoplocephalus bitorquatus Pale-headed Snake \Y, -

(1) TSC Act — Threatened Species Conservation act 1995, V=Vulnerable, E= Endangered, CE= Critically Endangered.
(2) EPBC Act — Environment Protection and Biodiversity Conservation Act1999, E= Endangered; M= Migratory

4.5 Migratory species

Migratory species are protected under international agreements to which Australia are a signatory, including
the Japan Australia Migratory Bird Agreement (JAMBA), the China Australia Migratory Bird Agreement
(CAMBA), the Republic of Korea Australia Migratory Bird Agreement (RoKAMBA) and the Bonn Convention
on the Conservation of Migratory Species of Wild Animals. Migratory species are considered to comprise
‘Matters of National Environmental Significance’ and are protected under the EPBC Act.
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Based on the findings of the desktop assessment, a total of 12 Migratory species have been recorded or have
the potential to occur in the Proposal locality. No Migratory species were recorded during field surveys,
however, potential habitat was observed for the Fork-tailed Swift, Eastern Great Egret, Cattle Egret, White-
throated Needletail, and Rainbow Bee-eater.

While terrestrial Migratory species of bird may potentially use the area, the site would not be classed as
‘important habitat’ as defined Matters of National Environmental Significance, Significant Impact Guidelines
1.1 EPBC Act (Department of Environment 2013) as the site does not contain:

= habitat utilised by a migratory species occasionally or periodically within a region that supports an
ecologically significant proportion of the population of the species

= habitat utilised by a migratory species which is at the limit of the species range

= habitat within an area where the species is declining.

As such, it is not likely that the proposed activity would significantly affect Migratory species and this group is
not considered further.

4.6  State Environmental Planning Policy 44 — Koala
Habitat Protection

The proposed Modification area is located in the Narrabri Shire Local Government Area, which is listed as an
area under which SEPP 44 applies, and is further positioned in the Western Slopes and Plains Koala
Management Area (Department of Environment and Climate Change 2008b). The proposed Modification area
contained two Koala feed trees, as listed under Schedule 1 of SEPP 44 (NSW Government 2000) and the
Western Slopes and Plains Koala Management Area (NSW Government 2000). The suite of Koala feed trees
available is the most important factor influencing Koala habitat and occurrence (NSW National Parks and
Wildlife Service 2002b). Primary feed trees are those tree species that exhibit a level of use that is significantly
higher than that of other Eucalyptus species, independent of tree density, and make up the bulk of a Koala’s
diet (NSW National Parks and Wildlife Service 2002b). Secondary or supplementary feed trees are species
that provide a seasonal or supplementary dietary resource (NSW National Parks and Wildlife Service 2002b).

One primary feed tree species (Eucalyptus camaldulensis) was recorded in the proposed Modification area. In
addition, two secondary feed trees, Eucalyptus populnea and E. albens, were recorded therein (Table 4.6)
The koala feed trees occurred as scattered trees throughout the proposed Modification area in the Pilliga Box
— Poplar Box White Cypress Pine grassy open forest , White Box White Cypress Pine grassy woodland , River
Red Gum riparian woodlands and forests, White Box — Narrow-leaved Ironbark — White Cypress Pine shrubby
open forest as well as scattered trees in the exotic grasslands.

Impacts of the proposed Modification on Koala have also been assessed under the TSC Act and EPBC Act

threatened species significance assessment, refer to Section 5.10. The significance assessment determined
that neither the proposed Modification nor Project Approval would significantly impact upon the Koala (refer

Table 8.1).

Table 4.6  Koala feed tree species recorded in the proposed Modification area

Yes. Occurred in River Red

Eucalyptus e

camaldulensis Gum riparian woodlands and Yes Yes Yes (P)
forests

Eucalyptus Yes. White Box — Narrow-leaved | Yes Yes Yes (S)
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PB verified vegetation >15% of the total

Approved koala
community* number of trees

recovery plan®

SEPP 44°

Scientific name

populnea Ironbark - White Cypress Pine
grassy woodland as well as
scattered in exotic grassland.

Yes. White Box — Narrow-leaved
Ironbark — White Cypress Pine
shrubby open forest, White Box
Eucalyptus albens | — Narrow-leaved Ironbark - Yes Yes Yes (S)
White Cypress Pine grassy
woodland as well as scattered in
exotic grassland.

(1) Vegetation type based on surveys in the proposed Modification area.
(2) SEPP 44 — State Environmental Planning Policy No. 44 — Koala Habitat Protection.

(3) Approved Koala Recovery Plan (Department of Environment and Climate Change 2008b). P — Primary, S — Secondary food tree
species

Habitat in the proposed Modification area is considered ‘core habitat’ due to:

= koala observations within the locality, and specifically along the Kamilaroi Highway

= feed tree species occurring at a density greater than 15% of the total number of trees in a vegetation
community (Poplar Box Woodland and White box grassy woodland).

Furthermore, the habitat within the proposed Modification area represents remnant trees within an otherwise
largely cleared landscape. This habitat is a corridor allowing koalas to move throughout the landscape.

4.7 Critical habitat

Critical habitat is listed under both the TSC Act and the EPBC Act. Critical habitat is the whole or any part or
parts of an area or areas of land comprising habitat critical to the survival of an endangered species,
population or community.

There is no listed critical habitat in the proposed Modification and not is likely to be affected by the proposed
Modification. The area to be impacted by the proposed Modification is not considered likely to constitute
critical habitat listed under either the TSC Act or the EPBC Act, or be critical to the survival of an endangered
species, population or community.
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5. Potential impacts

The potential impacts on biodiversity due to construction and operation of the proposed Modification are
summarised in Table 5.1 and described in detail below.

Mitigation measures to ameliorate these impacts are discussed in Section 6 and assessments of significance
for threatened biodiversity that occur or have potential habitat within the proposed Modification area
(discussed in Section 4) are provided in Appendix E and summarised in Section 5.10.

Table 5.1  Potential impacts associated with the Project

Potential phase of impact

Potential impact

Construction Operation

Loss of vegetation (including threatened ecological o

communities/animal habitats)

Loss of vegetation within a secured offset area °

Direct loss of animals and plants ° °

Habitat fragmentation and barrier effects ° °

Weed invasion and dispersal ° °

Erosion and sedimentation ° °

Potential environmental impact of noise on wildlife ° °

Changed hydrology ° °

5.1 Loss of vegetation

Clearing of native vegetation is listed as a Key Threatening Process under both the NSW TSC Act and the
Commonwealth EPBC Act. The construction phase of the proposed Modification will require the removal of
22.7 ha of native vegetation and of which approximately 1.2 ha of vegetation listed under the TSC Act and
EPBC Act as a threatened ecological community (refer to Table 5.2). Measures to minimise impacts to
threatened biodiversity affected by the loss of vegetation and associated habitat are described in Section 6.

An area of 12.9 ha of predominately disturbed and exotic vegetation is within the biodiversity offsets as
described in the Boggabri Coal Mine biodiversity offsets strategy (Parsons Brinckerhoff 2010b). These areas
are associated with Project Boundary adjustments to accommodate existing infrastructure and therefore will
not require new impact assessments as part of the Modification.

2119017A-ENV-REP-001 RevE  53/90



Boggabri Coal Expansion Project Ecological Assessment for Boggabri Coal Project Modification -
Modification 4

Table 5.2  Potential loss of native vegetation within the Modification Study area

EPBC Area not Area within

Act Total previously offsets for

Iisting2 Modific assessed project

TSC . e
vV : : ation (Modification boundary
egetation community Act . :
Teiting Study within adjustment
9 Area existing (ha)®
(ha)3 project area)
(ha)’

Exotic grassland with scattered trees - - 15.5 - 8.4
Derived native grassland - - 0.8 0.8 -
Pilliga Box — Poplar Box White Cypress _ ) 19.0 172 17
Pine grassy open forest ) ) )
White Box White Cypress Pine grassy E ) 0.7 ) 0.7
woodland® '
River Red Gum riparian woodlands and _ ) 0.9 ) 0.9
forests
White Box — Narrow-leaved Ironbark —
White Cypress Pine shrubby open - - 1.2 - 1.2
forest
Yellow Bo7x-BIaker s Red Gum grassy E CE 12 12 )
woodland
Narrow - leaved Ironbark - White ) ) 35 35 )
Cypress Pine shrubby open forest ) )

Total clearing for Modification

(1) TSC Act, E = Endangered
(2) EPBC Act, CE = Critically Endangered.

(3) For the purpose of this report, Total Modification Area (ha) = all sites assessed within this report (Sites 1 — 9) including adjustments of
project boundaries, existing infrastructure and those areas not previously assessed.

(4) For the purpose of this report, Area not previously assessed (ha) = all sites for which new impacts (Sites 4-9 only) to biodiversity has
not yet been assessed within the existing EA (PA 09_0182) (impact assessments in Appendix E)

(5) For the purpose of this report, Area within offsets = Area (ha) within Namoi River Offsets associated with the proposed Project
Boundary adjustments for existing disturbances and not subject to new impacts.

(6) This community generally occurred as native grassland and meets TSC Act criteria for Box-gum woodland only
(7) This community meets both the EPBC Act criteria and the TSC Act criteria for Box-gum woodland

Loss of vegetation and habitats result in a range of direct and indirect impacts to vegetation communities and
species of plant and animal including:

m  Loss of 22 individuals of the threatened flora species, Tylophora linearis (in the existing project boundary)
= reduction in the extent of vegetation communities and associated habitats

= loss of local populations of species

= fragmentation of remnants of vegetation communities or local populations of individual species

= increased edge effects and habitat for invasive species
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= reduction in the viability of ecological communities resulting from loss or disruption of ecological functions
(e.g. increased desiccation, light penetration, herbivore, weed invasion, predation, and parasitism)

= destruction of flora and fauna habitat and associated loss of biological diversity (habitat removal may
include removal of hollow bearing trees, loss of leaf litter layer, and resultant changes to soil biota)

= soil exposure and altered water flow patterns resulting in increased erosion and sedimentation.

The proposed Modification will have an impact on fauna habitats with the removal or modification of an
additional 22.7 ha of native vegetation that is outside of the EA Project Boundary.

The impact assessments confirm that the removal of 22.7 ha of native vegetation is unlikely to have a
significant impact upon any threatened species, populations or communities.

52 Modification areas within offsets

The proposed Modification includes areas within previously identified offsets, as described in the Continuation
of Boggabri Coal Mine - Biodiversity Offset Strategy (Parsons Brinckerhoff 2010b). These areas (defined as
proposed new project area) are associated with Project Boundary adjustments to accommodate existing
infrastructure and therefore will not require new impact assessments as part of the Modification.

The exclusion of the proposed new project area adjustments will however incorporate 4.5 ha of native
vegetation as identified in the Continuation of Boggabri Coal Mine - Biodiversity Offset Strategy (Parsons
Brinckerhoff 2010b) and as such these areas, will require an alternative replacement. The extent of the
proposed new project area adjustments on these offsets is presented in Table 5.3.

Table 5.3  Vegetation clearing within existing offsets

Area
Vegetation communit TSC Act EPBC Act within
9 y listing® listing? offsets
(ha)®
Exotic grassland with scattered trees - - 8.4
Pilliga Box — Poplar Box White Cypress Pine grassy open forest - - 1.7
White Box White Cypress Pine grassy woodland’ E - 0.7
River Red Gum riparian woodlands and forests - - 0.9
White Box — Narrow-leaved Ironbark — White Cypress Pine shrubby _ ) 12
open forest '

Total area of Modification within offsets

Total Native Vegetation within offsets

Total area of TSC Act CEEC within Modification offsets

Total area of EPBC Act CEEC within Modification offsets

(1) TSC Act, E = Endangered.
(2) EPBC Act, CE = Critically Endangered.

(3) For the purpose of this report, Area within offsets = Total Modification Study Area (ha) within Namoi River Offsets associated with the
proposed Project Boundary adjustments for existing disturbances and not subject to new impacts.

Native vegetation and species habitat occurs within the both the proposed new project area adjustments and
the proposed modification within existing project area, including habitat for the threatened flora species
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Tylophora linearis. Therefore, it is recommended that targeted surveys should be undertaken across the
existing offset properties to identify the presence of this threatened flora species.

5.3 Direct loss of animals and plants

Fauna injury or death could occur as a result of the proposed activities during the construction phase,
particularly when vegetation and habitats are being cleared. The risk of vehicle collision is also present during
the operation phase of the proposed Modification.

While some mobile species, such as birds, have the potential to move away from the path of clearing, other
species that are less mobile, or those that are nocturnal and restricted to tree hollows, may have difficulty
moving over relatively large distances. Species of animal that may be affected by vegetation clearing include
small terrestrial and arboreal mammals, microchiropteran bats, reptiles and frogs. Although the relatively small
patch of woodland habitat in the proposed Modification area is effectively isolated from other such areas, the
senescent nature of many individual Eucalyptus populnea, Eucalyptus pilligaensis and Eucalyptus
camaldulensis provided numerous tree hollows, which potentially provide roosting habitat or nesting dens for
species of animal. In order to limit potential for animals to be injured during vegetation removal, the
procedures and strategies developed for the Boggabri Coal, Biodiversity Management Plan (Parsons
Brinckerhoff 2012) should be adhered to. A summary of these measures is provided in Table 6.1.

Vehicle strike during construction, operation and maintenance works is not considered to be significant and is
not likely to significantly increase as a result of the proposed Modification.

Measures would be in place to minimise the likelihood of death or injury of wildlife, however, these cannot
prevent such losses. The impact of such losses in relation to threatened species was considered in the
assessments of significance (Appendix E).

5.4  Habitat fragmentation, barrier effects and edge effects

Habitat fragmentation is the division of a single area of habitat into two or more smaller areas, with the
occurrence of a new habitat type in the area between the fragments. This new dividing habitat type is often
artificial and inhospitable to the species remaining within the fragments (Bennett 1990, 1993; Johnson et al.
2007).

In addition to the loss of total habitat area, the process of fragmentation can affect species within the newly
created fragments in a number of ways, including barrier effects, genetic isolation, and edge effects. The
degree to which these potential impacts affect the flora and fauna within the newly created fragments depends
on a number of variables, including distance between the fragments, local environmental conditions, the
species present and any proposed mitigation measures. Some of the potential impacts are summarised
below.

541 Barrier effects

Barrier effects occur where particular species are either unable or are unwilling to move between suitable
areas of fragmented habitat due to the imposition of a ‘barrier’ (e.g. a newly created inhospitable habitat type).
This could result in either a complete halt to species movement or a reduced level of species movement
between fragments. Species most vulnerable to barrier effects include rare species (where even a small
reduction in movements can reduce genetic continuity within a population, hence reducing the effective
population size), smaller ground-dwelling species and relatively sessile species with low mobility. Species
least vulnerable to barrier effects tend to be those that are highly mobile (e.g. birds), although even these
species can vary in their response to barriers.
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Genetic isolation occurs where individuals from a population within one fragment are unable to interbreed with
individuals from populations in adjoining fragments. Genetic isolation can lead to problems with inbreeding
and genetic drift for populations isolated within a fragment. This may lead to reduced fitness (in the form of
inbreeding depression resulting from expression of deleterious recessive genes in offspring) and consequently
reduced viability of populations that are isolated in habitat fragments as a result of the proposed activity.

Vegetation in the proposed Modification area generally occur as fragmented and isolated remnants resulting
from extensive agricultural and mining developments in the locality. In general, the habitat is already in a
fragmented state, and exists as scattered trees within an otherwise disturbed landscape and therefore the
proposed Modification is not considered likely to significantly impact animal movements or impede the
dispersal of plant seeds.

The barrier effects associated with the proposed Modification are not considered likely to have a significant
impact upon any species, population or community listed under the TSC Act or EPBC Act.

5.4.2 Edge effects

Edge effects are zones of changed environmental conditions (e.g. altered light levels, wind speed,
temperature) occurring along the edges of habitat fragments. These new environmental conditions along the
edges can promote the growth of different vegetation types (including weeds), promote invasion by pest
animals specialising in edge habitats, or change the behaviour of resident animals (Moenting & Morris 2006).
Edge zones can be subject to higher levels of predation by introduced mammalian and native avian predators.
The distance of edge effects influence can vary, with edge effects in roads having been recorded greater than
1 km (Forman et al. 2000) and as little as 50 m away (Bali 2000, 2005).

Vegetation and fauna habitats in the proposed Modification area are fragmented and isolated by existing
linear infrastructure and extensive agricultural developments, and as a result is already subject to edge
effects.

Furthermore, given the highly modified nature of the surrounding landscape, the proposed Modifications are
not likely to increase edge effects on vegetation and habitats remaining post construction. As such, edge
effects as a result of the proposed Modification are not considered likely to have a significant impact upon any
threatened species, populations or communities.

5.5 Weed invasion and dispersal

The construction phase of the proposed Modification has the potential to disperse weeds into areas where
weed species do not currently occur. The most likely causes of weed dispersal associated with the proposed
Modification would include earthworks, movement of soil and attachment of seed (and other propagules) to
vehicles and machinery. This may, in turn, reduce the habitat quality of the sites for threatened species, such
as woodland species of bird (Robinson, D. et al. 2001). Dispersal of weeds during the operation phase would
relate generally to maintenance activities.

The invasion of exotic perennial grasses, such as Chloris gayana* and Lolium perenne* which was recorded
abundantly within the Modification Study Area, is recognised as a Key Threatening Process under the TSC
Act. The proposed Modification has the potential to result in further spread of these species.

Given the high level of weed invasion, and the presence of three noxious weeds, construction and to a lesser

extent, operation phase, has the potential to spread weeds from the proposed Modification area to other sites.
Therefore mitigation measures relating to weed control have been outlined in Section 7 of this report.
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5.6 Erosion and sedimentation

Excavation and earthworks undertaken during the construction phase would expose soils that have the
potential to enter surrounding areas of vegetation and waterways, possibly resulting in sedimentation and
dispersal of weeds. Erosion during the operation stage relates to maintenance activities and is likely to be
minor. Section 6 of this memo provides a number of mitigation measures, and if properly adhered to, the
impacts associated with the proposed Modification are not considered significant.

57 Noise

Many animals detect and depend on sound to communicate, navigate, evade danger and find food, but
human-made noise can alter the behaviour of animals or interfere with their normal functioning (Bowles 1997).
In some cases it can harm their health, reproduction, survivorship, habitat use, distribution, abundance, or
genetic composition (Forman et al. 2000).However, variation in ambient noise, such as from wind or other
animals, is part of the natural environment (Eve 1991) and many animals display behavioural adaptations to
this variation. For example, certain species of frogs avoid vocalising during loud calling by cicadas (Paez et al.
1993) or other frogs (Matsui et al. 1993), and some species will time their calls during brief periods of silence
(Schwartz & Henderson 1991).

During construction, noise levels will increase in the proposed Modification area and surrounds due to ground
disturbance, machinery operation and vehicle movements and vegetation clearing. This may cause
disturbance for some fauna. A number of factors are thought to influence the reaction of animals to noise
including the volume, the frequency and the characteristic of the noise (e.g. short and percussive versus long
and constant).

The proposed Modification area is already affected by noise levels associated with the approved mine
operations, existing haul road and vehicle movements on the surrounding public road network. How fauna
occupying the local area will respond to increased noise is not known, but given the degree of current noise
levels, it is not likely to be significant.

5.8  Changed hydrology

Excavation and earthworks undertaken during the construction phase will remove vegetation and change the
landscape, potentially influencing surface water flow. During operation the access roads and paved areas will
generate minor increases in runoff while changing the hydrological flow of surface water if not properly
managed. Proper drainage within the design should result in the negative impacts associated with changed
hydrology being managed, and therefore the impacts are likely to be minor. The management and mitigation
measures in Section 6 should be adhered to.

5.9  Key threatening processes

Key Threatening Processes (KTPs) are listed under Schedule 3 of the NSW TSC Act and Commonwealth
EPBC Act. A process is defined as a KTP if it threatens or may threaten the survival, abundance, or
evolutionary development of a native species or ecological community. A process can be listed as a KTP if it
could cause a native species or ecological community to become eligible for adding to a threatened list (other
than conservation dependant), or cause an already listed threatened species or community to become more
endangered, or if it adversely affects two or more listed threatened species or ecological communities.

The proposed Modification has the potential to contribute to the following threatening processes:
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s TSC Act Key Threatening Processes:
» clearing of native vegetation (refer Section 5.1)
» invasion of native plant communities by exotic perennial grasses (refer to Section 5.5).

» loss and degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants (refer to Section 5.5)

= EPBC Act Key Threatening Processes:
» land clearance (refer to Section 5.1)

» loss and degradation of native plant and animal habitat by invasion of escaped garden plants,
including aquatic plants (refer to Section 5.5).

The proposed Modification will result in the loss of native vegetation (removal of hollow bearing trees is not
required) and thus contribute to one key threatening processes, clearing of native vegetation and land
clearance. The proposed Modification is not likely to significantly increase the introduction or spread of exotic
weed species, if undertaken in accordance with mitigation measures provided in Section 6.
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6. Mitigation measures

This section identifies appropriate management and mitigation measures that build upon the strategies
currently employed as part of the Boggabri Coal Biodiversity Management Plan. The relevant management
and mitigation measures previously identified in Section 6 of the Continuation of Boggabri Coal Mine —
Biodiversity Impact Assessment (Parsons Brinckerhoff 2010a) should also be followed for works associated
with the proposed Modification.

The general principle to minimise impacts to biodiversity, should in order of consideration, endeavour to:

= avoid impacts on habitat, through the planning process
= minimise impacts on habitat, through the planning process

= mitigate impacts on habitat, though the use of a range of mitigation measures including securing offset
areas.

6.1 Detailed mitigation measures

Detailed mitigation measures for the BCEP Project are shown in Table 6.1. These are applicable for the
proposed Modification. The mitigation measures are presented for both the construction and operational
phases of the Project. Mitigation measures should be incorporated into the mine operational plan and
existing measures that have produced favourable outcomes incorporated where possible. This biodiversity
management plan should be an important document for the environmental field supervisor or ecologist in
enacting the ‘avoid and mitigate’ principles during the construction phase. The biodiversity management plan
should include detailed information such as protocols for vegetation clearing, feral animal and pest control,
rehabilitation objectives, monitoring activities and further detailed design measures Table 6.1.

Table 6.1  Detailed mitigation measures as described in the Boggabri Coal - Biodiversity Management
Plan (Parsons Brinckerhoff 2012)

Impact Mitigation

Pre-construction

m Pre-clearing surveys to be undertaken along with other ecological pre-
clearance surveys during the May — November flowering period for Tylophora
surveys linearis before any vegetation clearing is to begin.

= limit disturbance of vegetation to the minimum necessary for each stage of the
clearing

Targeted Tylophora linearis

= implement a two stage clearing protocol for all hollow-bearing tree clearing.

= Mark all hollow-bearing trees to be felled and catalogue their species and
approximate dimensions so that hollows or nest boxes can be affixed to similar

Vegetation and habitat loss standing trees

» attach salvaged sections of hollows or nest boxes to trees in a way that allows
for tree expansion and does not poison the tree. Hollows or nest boxes should
be attached to trees with consideration of aspect, height and location
appropriate for the target fauna species. The location of each relocated hollow
or nest box should be recorded using GIS equipment during installation

m collect native seed prior to clearing, for use in the revegetation of disturbed
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Impact Mitigation

areas

landscaping should include:

» planting of a range of native shrubs, trees and groundcover plants
» incorporation of existing natural vegetation where possible

» linking of bushland remnants

» maintenance of plantings through a landscaping plan.

mark the limits of clearing and install fencing around the construction footprint
area prior to construction activities commencing to avoid unnecessary
vegetation and habitat removal

restrict equipment and stockpiling of resources to designated areas in cleared
land to minimise the overall impact of the construction

place transportable habitat features such as large logs and boulders, in
adjacent retained areas where possible to allow their continuation as potential
fauna refuge sites

progressively revegetate disturbed areas

locate sediment ponds in existing cleared areas where possible to minimise the
loss of habitat

Weeds

a weed management plan should be developed to manage weeds during the
construction phase

undertake ongoing management and monitoring of weed invasion through the
weed management plan

Habitat fragmentation and
barrier effects

maintain where possible linkages and or crossing zones between isolated
vegetation remnant patches within Leard State Forest

Changed hydrology

design and construct Namoi River crossings in accordance with the | & | NSW
Why do fish need to cross the road? Fish passage requirements for waterway
crossings (Fairfull & Witheridge 2003)

prepare a progressive erosion and sediment control plan following best
practice. Design temporary scour protection and energy dissipation measures
to protect receiving environment from erosion

revegetate riparian zones affected by the Project with native species

Success of mitigation

undertake monitoring in line with current monitoring programs

Cumulative loss of habitat

Weeds

offset any residual biodiversity impacts

undertake ongoing management and monitoring of weed invasion within the
Project Boundary during the life of the Projects operation

Ecological Monitoring

a flora and fauna monitoring program for the Project should be developed and
implemented aimed at achieving a better understanding of impacts and
rehabilitation actions to flora and fauna throughout the Project Boundary

the monitoring plan should consider and develop the existing monitoring plan in
place as part of the MOP for existing operations

monitoring should also include exotic weeds and feral animals. The plan should
be adaptive and identify trigger points and responses for ongoing impacts to
flora and fauna

the monitoring should include consideration of the observed microbat roost site
in close proximity to the haul route
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Impact Mitigation

= areas not required for mining purposes or activities should be revegetated
following a revegetation/rehabilitation plan. This plan should include

= planting of a range of locally occurring native shrubs, trees and groundcover
plants, in keeping with the former vegetation types present. Choice of species
should be in consultation with the relevant regulators NSW and should include
o Acacia, Eucalyptus species to compensate for any impacts to habitat of the
Rehabilitation koalas and hollow dependent species

m incorporating existing natural vegetation where possible

= linking vegetation remnants

= focusing on riparian vegetation to protect waterways

= excluding stock from areas rehabilitated for nature conservation objectives

= locate revegetation works to increase fauna habitat linkages
Vehicle strike and direct = design drainage structures to incorporate fauna movement

mortality = reduce the median width to the minimum necessary for safe operation of the
road in fauna crossing zones

= plant macrophytes along the stream banks of the Namoi River to filter flow and

ch d wat it enhance bank stability
anged water quali
g a y = all water discharge into streams should be guided by the ANZECC Water

Quality Guidelines (ANZECC 2000)
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/. Biodiversity offsets

7.1 Background

Whilst the majority of the impacts associated with the proposed Modification can be mitigated, the loss of
vegetation cannot be adequately ameliorated in the absence of a biodiversity offset strategy. Boggabri Coal
has developed a robust Biodiversity Offset Strategy (BOS) for the Continuation of Boggabri Coal Mine
Project (Boggabri EA Offset Strategy) (Parsons Brinckerhoff 2010b, 2011d). Impacts associated with the
proposed Modification, were not considered in the development of the Biodiversity Offset Strategy for the
Continuation of Boggabri Coal Mine Project (Boggabri EA Offset Strategy) (Parsons Brinckerhoff 2010b,
2011d).

Boggabri Coal is currently refining the approved BOS in accordance with PA 09 0182 Condition 43 and in
consultation with the Commonwealth Department of Environment (DoE). The final offset package including
refined vegetation mapping resulting from the Modification EA field surveys, independent field validation and
BMP baseline monitoring will be incorporated into a revised BOS and BMP.

Boggabri coal is committed to the approved BOS development in accordance with the consolidated PA
09_0182. This commitment includes revisions to the BOS resulting from the refined vegetation mapping
identified after the development of the BOS.

Boggabri Coal is committed to providing offsets for the Modification in accordance with the quantum (ratio)
and principles of the existing BOS.

7.1.1 NSW Biodiversity Offsets Policy for Major Projects (2014)

In March 2014, the Draft NSW Biodiversity Offsets Policy for Major Projects (Draft Policy) was released for
public exhibition. The Draft Policy has now been finalised (Offset Policy 2014) and will be implemented from
1 October 2014 when it will be mandatory for all SSD and SSI projects.

The Offset Policy 2014 reduced the number of offset principles to six and introduced the use of a new
assessment methodology, the Framework for Biodiversity Assessment (FBA). While Boggabri Coal is
committed to providing offsets for the Modification in accordance with its current BOS, consideration to the
principles outlined in the recent NSW (Offset Policy 2014) policy is provided below:

m  Before offsets are considered, impacts must first be avoided and unavoidable impacts minimised
through mitigation measures. Only then should offsets be considered for the remaining impacts.

Given the location and nature of the Project and its context with regard to existing infrastructure and
coal resource, there is limited scope for using alternative locations to entirely avoid impacts on
biodiversity. The proposed impacts are associated with increasing capacity of existing dams, design of
water infrastructure and widening of existing haul roads for safety and design changes. Where possible
details design changes associated with the modification have considered “minimising impacts to native
vegetation” and utilised exiting disturbance areas.

n  Offset requirements should be based on a reliable and transparent assessment of losses and gains.
The proposed offsets for the Modification are based on the existing approved Boggabri Coal BOS, and

will be based on comparison of offset site values with the residual impacts on biodiversity. This BOS
incorporated a transparent, targeted and quantifiable assessment of losses and gains in consultation
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with DP&E and OEH and will result in a net improvement over time in both size and scale, providing a
ratio (offset: clearing) of approximately 5.6:1.

»  Offsets must be targeted to the biodiversity values being lost or to higher conservation priorities.

The proposed offset for the Modification will be targeted to contain the specific species, habitat and
vegetation requirements as impacted by the Project. The proposed offset sites generally contain
vegetation types of similar or greater conservation value, located in the same IBRA subregion, contain
similar habitat values for threatened species and threatened ecological communities listed on the TSC
Act.

= Offsets must be additional to other legal requirements.

The proposed offsets for the Modification will be in addition to the existing offset requirements for the
PA 09_0182 and consistent with the Environment Protection and Biodiversity Conservation Act 1999
Environmental Offsets Policy (Department of Sustainability Environment Water Population and
Communities 2012).

s Offsets must be enduring, enforceable and auditable.

The additional offset areas will be protected by an agreement that will place legal restrictions on the
future use and management of the land that would exist within the title for the land in perpetuity. This
will ensure that the offsets are enduring and that they will offset the impact of the development for the
period that the impact occurs.

= Supplementary measures can be used in lieu of offsets.

The offsets for the Modification will be direct land based and not require supplementary measures.

7.2  Changes to existing offset areas in BOS

The proposed Modification includes areas within previously identified offsets, as described in the
Continuation of Boggabri Coal Mine - Biodiversity Offset Strategy (Parsons Brinckerhoff 2010b). These areas
are associated with Project Boundary adjustments to accommodate existing infrastructure and therefore will
not require new impact assessments as part of the Modification. The extent of the Modifications impact on
the Namoi River Offset Area is presented in Table 7.1.

The BOS will be amended to ensure the lands previously identified within the Namoi River Offset Area and
subsequently excised for the proposed Project Boundary adjustments of the Modification will be replaced by
an alternative offset. It is considered that the quantum of this transfer will comprise up to 4.5 ha of native
vegetation and threatened species habitat.

7.3 Proposed Modification biodiversity offsets

As noted above, the BOS is currently undergoing an independent verification process and will be subject to
further revisions following the implementation of the regional offset strategy and the identification and
provision of an additional 1,103 ha residual offset requirements (as per Condition 39 of PA 09 _0182).

The relatively minor changes to the Namoi River Offset Area resulting from this Modification and associated
refined vegetation mapping will be incorporated into the final amended BOS and BMP.

Boggabri Coal considers the relatively minor impacts described in the Modification EA to be adequately
offset by the substantial BOS approved as part of PA 09 _0182. The minor modifications are considered part
of the Boggabri Coal Project’s detailed design and Project refinement and are to be expected for a Project of
this scale and significance.
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Nevertheless, Boggabri Coal is currently securing additional offsets to meet its residual offset commitment of
1,103 ha. In combination with this additional offset commitment, Boggabri Coal will provide an additional
offset for the impacts of the Modification. This offset will be consistent with the final ratio of 5.6.1 specified in
the approved BOS which has been developed in accordance with the OEH Principles for Biodiversity Offsets
and consideration of the recent NSW Biodiversity Offsets Policy for Major Projects (2014).

A summary of the total offset requirements for the new impacts associated with the Modification are provided
below in Table 7.1.

Table 7.1 Offset requirements for impacts associated within the modification
EPBC Area not Offsets
Veqgetation communit TSC Act | Act previously requirement
9 y listing® listing® assessed (ha)*
GEW
Derived native grassland - - 0.8 45
Pilliga Box — Poplar Box White Cypress Pine grassy _ ) 17.2 96.3

open forest

White Box White Cypress Pine grassy woodland’ E - - -

River Red Gum riparian woodlands and forests - - - -

White Box — Narrow-leaved Ironbark — White Cypress -
Pine shrubby open forest

Yellow Box-Blakely's Red Gum grassy woodland'? E CE 1.2 6.7

Narrow - leaved Ironbark - White Cypress Pine 3.5
shrubby open forest

Total Native Vegetation offset for Modification

Total TSC Act EEC offset for Modification

Total EPBC Act EEC offset for Modification

(1) TSC Act, E = Endangered.

(2) EPBC Act, CE = Critically Endangered.

(3) For the purpose of this report, Area not previously assessed (ha) = all sites for which new impacts to biodiversity has not yet been
assessed within the existing EA (PA 09_0182) (impact assessments in Appendix E)

(4) For the purpose of this report, Offset requirements = Application of the final ratio of 5.6.1 specified in the approved BOS to all Area
not previously assessed.

The proposed additional offset for the Modification impacts will therefore incorporate a minimum of 127.1 ha of
native vegetation and threatened species habitat.
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8. Significance assessments

The Continuation of Boggabri Coal Mine - Biodiversity Impact Assessment (Parsons Brinckerhoff 2010a) and
Ecological Assessment for Boggabri Coal Project Modification (Parsons Brinckerhoff 2013a) completed
significant assessments for the affected threatened biodiversity within the Boggabri EA Project Boundary and
proposed modifications. These reports provided a lists of the threatened biodiversity that have been recorded
and/or have potential habitat within the Project Boundary. The findings of the Continuation of Boggabri Coal
Mine - Biodiversity Impact Assessment (Parsons Brinckerhoff 2010a) significance assessments, found that
Box Gum Woodland, woodland birds, hollow-dependent microchiropteran bats and the Regent Honeyeater
would be significantly affected as a result of the Continuation of Boggabri Coal Mine Project. The findings of
the Ecological Assessment for Boggabri Coal Project Modification (Parsons Brinckerhoff 2013a) significance
assessments found that that the additional incremental impacts are unlikely to alter the previous significance
assessment findings reported in the Continuation of Boggabri Coal Mine — Biodiversity Impact Assessment
(Parsons Brinckerhoff 2010a).

The previous assessments of the Project Boundary do not include the proposed Modification area assessed
in this report. Therefore, additional significance assessments have been completed to consider cumulative
impacts of works associated with the proposed Modification. In addition, a small area of one threatened
ecological community (Box Gum Woodland) and potential habitat for a further four threatened species of
plant and 25 species of animal, including six listed under the EPBC Act was identified therein. One
threatened species of plant Tylophora linearis (22 individual stems) has been previously recorded within the
approved Project Boundary.

The threatened ecological communities and threatened species listed in Table 8.1 have had assessments of
significance completed for this report. These assessments consider cumulative impacts from the incremental
addition of vegetation and habitat loss associated with the construction and operation of the proposed
Modification. The findings of the significance assessments completed for this proposed Modification are that
whilst the additional incremental impacts will add incrementally to the loss of vegetation and habitat loss for
threatened biodiversity, it is unlikely to be a significant impact such that any of the assessment threatened
biodiversity will be placed at risk of extinction. The significance assessments are included as Appendix E.
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9. Likely Impacts on Matters of
National Environmental

Significance under the
EPBC Act

The likely broad potential impacts of the Modification on Matters of National Environmental Significance
include:

= impacts on 22.7 ha of known and/or potential habitat for Threatened and/or Migratory species listed
under the Environment Protection and Biodiversity Conservation Act 1999.

The greatest impact by the Modification will be the loss of vegetation and habitat for Matters of National
Environmental Significance. This clearing will result in a total of 22.7 ha of native vegetation and habitat for
Matters of National Environmental Significance being removed.

9.1 The significance of the impacts

Impacts on Threatened and/or Migratory species and communities listed under the Environment Protection
and Biodiversity Conservation Act 1999 are required to be assessed following the Significant Impact
Guidelines (Department of the Environment Heritage water and the Arts 2009). Significance Assessments for
species listed under the Environment Protection and Biodiversity Conservation Act 1999 that have a
moderate or high likelihood of occurrence within the Modification are presented in full in Appendix E.

The findings of the whole of the BCEP project (Parsons Brinckerhoff 2010a, 2013a), significance
assessments, found that Box Gum Woodland, woodland birds, hollow-dependent microchiropteran bats and
the Regent Honeyeater would be significantly affected as a result of the Continuation of Boggabri Coal Mine
Project.

The findings of the significance assessments completed for the this modification are that the additional
incremental impacts will add incrementally to the loss of vegetation and habitat loss for threatened
biodiversity, however it is unlikely to be a significant impact such that any of the assessment threatened
biodiversity will be placed at risk of extinction.
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10. Conclusions

This report assessed the ecological impacts associated with proposed Modification to the Boggabri Coal
Project Approval (09_0182). Specifically the proposed Modification includes those areas as outlined in the
Environmental Assessment of the proposed Modification.

The proposed Modification includes impacts to areas outside of the previous Project Approval (09_0182) and
will result in new impacts to 22.7 ha of native vegetation and habitat, of which 1.2 ha is listed as a threatened
ecological community under the TSC Act and EPBC Act.

The native vegetation proposed to be removed as part of this modification is considered potential habitat for
four threatened plants and 25 threatened animals, including six species listed under the EPBC Act and
would add to the cumulative removal of vegetation for the expansion of Boggabri Mine.

Significance assessments have been completed in accordance with TSC Act and EPBC guidelines for the
threatened biodiversity with potential to occur within, or utilise the proposed Modification area. The
significance assessments concluded that the incremental increase in habitat loss associated with the
proposed Modification is unlikely to impact significantly upon threatened biodiversity within the Modification
area.

Whilst the majority of impacts associated with the proposal are able to be ameliorated, amendment of the
existing BOS will be required. The BOS will be amended to ensure the lands previously identified within the
Namoi River Offset Area and subsequently removed as part of the proposed Project Boundary adjustments
of the Modification will be replaced by an alternative offset. It is considered that the quantum of this transfer
will comprise up to 4.5 ha of native vegetation and threatened species habitat to replace the existing offsets
areas. In addition, the proposed Modification impacts not previously assessed will also be offset in
accordance with the final ratio of 5.6:1 specified in the approved BOS and therefore incorporate a minimum
of 127.1 ha of native vegetation and threatened species habitat.

In consideration of the ecological and significance assessments completed, it is concluded that, if the
relevant management and mitigation measures identified in Section 6 of the Continuation of Boggabri Coal
Mine — Biodiversity Impact Assessment (Parsons Brinckerhoff 2010a, 2013a) and the additional measures
outlined in Section 7 of this report are adhered to, significant impact upon any threatened community,
population or species as a result of the proposed Modification is unlikely.
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Appendix A — Plant species recorded

Family Name EPBCAct |TSCAct |Native
Status' Status?
Adiantaceae Cheilanthes distans Bristly Cloak Fern Y
Adiantaceae Cheilanthes sieberi Mulga Fern Y
Anthericaceae Arthropodium minus Small Vanilla Lily Y
Apiaceae Cyclospermum leptophyllum|Slender Celery N
Apiaceae Daucus glochidiatus Native Carrot Y
Apocynaceae Parsonsia eucalyptophylla |Gargaloo Y
Asteraceae Bidens pilosa Cobblers Pegs N
Asteraceae Calotis cuneifolia Purple Burr-Daisy Y
Asteraceae Calotis lappulacea Yellow Burr-daisy Y
Asteraceae Carduus pycnocephalus Slender Thistle N
Asteraceae Carthamus lanatus Saffron Thistle N
Asteraceae Centaurea calcitrapa Star Thistle N
Asteraceae Chrysocephalum apiculatum|Common Y
Everlasting
Asteraceae Cirsium vulgare Spear Thistle N
Asteraceae Conyza sp. N
Asteraceae Euchiton sp. Y
Asteraceae Hypochaeris radicata Catsear N
Asteraceae Rhodanthe diffusa subsp. Y
leucactina
Asteraceae Senecio madagascariensis |Fireweed N
Asteraceae Senecio quadridentatus Cotton Fireweed Y
Asteraceae Silybum marianum Variegated Thistle N
Asteraceae Sonchus oleraceus Common N
Sowthistle
Asteraceae Vittadinia cuneata Fuzzweed Y
Asteraceae Vittadinia pustulata Y
Asteraceae Vittadinia sp. Y
Asteraceae Xerochrysum bracteatum  |Golden Everlasting Y
Boraginaceae Echium plantagineum Pattersons Curse N
Boraginaceae Echium vulgare Vipers Bugloss N
Brassicaceae Brassica rapa White Turnip N
Brassicaceae Brassica sp. N
Brassicaceae Lepidium africanum Common N
Peppercress
Brassicaceae Sisymbrium irio London Rocket Y
Cactaceae Opuntia stricta Prickly Pear
Campanulaceae Wahlenbergia sp. Bluebell Y
Caryophyllaceae Petrorhagia dubia Velvety Pink
Casuarinaceae Casuarina cristata Belah Y
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Appendix A — Plant species recorded

TSC Act Native

Family Name Scientific Name

Status?

Chenopodiaceae Einadia polygonoides Y
Chenopodiaceae Enchylaena tomentosa Ruby Saltbush Y
Chenopodiaceae Maireana microphylla Small-leaf Bluebush Y
Chenopodiaceae Sclerolaena birchii Galvinized Burr Y
Clusiaceae Hypericum gramineum Small St Johns Y

Wort
Convolvulaceae Convolvulus erubescens Y
Convolvulaceae Dichondra repens Kidney Weed Y
Crassulaceae Crassula colorata Dense Crassula Y
Cupressaceae Callitris glaucophylla White Cypress Pine Y
Cyperaceae Cyperus gracilis Slender Flat-sedge Y
Cyperaceae Eleocharis pusilla Small Spike-sedge Y
Euphorbiaceae Chamaesyce drummondlii  |Caustic Weed Y
Fabaceae Glycine tabacina Y
(Faboideae)
Fabaceae Medlicago polymorpha Burr Medic N
(Faboideae)
Fabaceae Medlicago sativa Lucerne N
(Faboideae)
Fabaceae Trifolium arvense Haresfoot Clover N
(Faboideae)
Fabaceae Acacia dealbata Silver Wattle Y
(Mimosoideae)
Fabaceae Acacia decora Western Golden Y
(Mimosoideae) Wattle
Fabaceae Vachellia farnesiana Mimosa Bush Y
(Mimosoideae)
Geraniaceae Erodium crinitum Blue Storksbill
Juncaceae Juncus usitatus Billabong Rush
Lomandraceae Lomandra longifolia Spiny-headed Mat-

rush
Lomandraceae Lomandra multiflora
Lomandraceae Lomandra multiflora subsp. |Many-flowered Y

multiflora Mat-rush

Loranthaceae Amyema pendulum Y
Malvaceae Modlola caroliniana Red-flowered

Mallow
Malvaceae Sida corrugata Corrugated Sida, Y

Variable Sida
Malvaceae Sida rhombifolia Paddys Lucerne N
Malvaceae Sida sp. Y
Myoporaceae Eremophila debilis Amulla Y
Myrtaceae Eucalyptus albens White Box Y
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TSC Act Native

Family Name Scientific Name

Status?

Myrtaceae Eucalyptus blakelyi Blakelys Red Gum Y
Myrtaceae Eucalyptus pilligaensis Narrow-leaved
Grey Box
Myrtaceae Eucalyptus populnea Bimble Box Y
Nyctaginaceae Boerhavia dominii Tarvine Y
Oxalidaceae Oxalis corniculata Creeping Oxalis N
Plantaginaceae Plantago debilis Shade Plantain Y
Plantaginaceae Plantago lanceolata Lambs Tongues N
Poaceae Aristida ramosa Cane Wire-grass Y
Poaceae Aristida sp. Y
Poaceae Aristida vagans Threeawn Y
Speargrass
Poaceae Austrostipa aristiglumis Plains Grass Y
Poaceae Austrostipa scabra Speargrass Y
Poaceae Austrostipa verticillata Y
Poaceae Avena fatua Wild Oats N
Poaceae Bothriochloa decipiens Red Grass Y
Poaceae Bromus arenarius Sand Brome Y
Poaceae Bromus molliformis N
Poaceae Chloris divaricata Y
Poaceae Chloris gayana Rhodes Grass N
Poaceae Chloris truncata Windmill Grass Y
Poaceae Chloris ventricosa Tall Chloris Y
Poaceae Cymbopogon refractus Barbed Wire Grass Y
Poaceae Cynodon dactylon Common Couch Y
Poaceae Dichanthium sericeum Queensland Y
Bluegrass
Poaceae Digitaria breviglumis Y
Poaceae Elymus scaber Y
Poaceae Elymus scabrus Y
Poaceae Enteropogon acicularis Spider Grass Y
Poaceae Eragrostis leptostachya Paddock Lovegrass Y
Poaceae Lolium perenne Perennial Ryegrass N
Poaceae Panicum queenslandicum  |Yadbil Grass Y
Poaceae Panicum sp. Y
Poaceae Paspalum dilatatum Paspalum N
Poaceae Pennisetum clandestinum  |Kikuyu Grass N
Poaceae Rytidosperma sp. Y
Poaceae Setaria gracilis Slender Pigeon N
Grass
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Family Name Scientific Name

Status?
Poaceae Sporobolus creber Slender Rats Talil Y
Grass
Poaceae Triticum aestivum Wheat N
Poaceae Vulpia myuros Rats Tail Fescue N
Polygonaceae Rumex crispus Curled Dock N
Primulaceae Anagallis arvensis Scarlet/Blue N
Pimpernel
Rubiaceae Richardia stellaris N
Rutaceae Geijera parviflora Wilga Y
Sapindaceae Dodonaea viscosa Sticky Hop-bush Y
Sapindaceae Dodonaea viscosa subsp. Y
angustifolia
Solanaceae Solanum nigrum Black-berry N
Nightshade
Solanaceae Solanum parvifolium Y
Verbenaceae Verbena officinalis Common Verbena
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Appendix B — Animal species recorded
Family Name

Scientific Name

Common Name

Observation
type

Artamidae Gymnorhina tibicen Australian Magpie 0O Yes
Cacatuidae Cacatua galerita Sulphur-crested Cockatoo|O Yes
Cacatuidae Cacatua roseicapilla Galah O Yes
Cacatuidae Cacatua sanguinea Little Corella O Yes
Charadriidae | Vanellus miles Masked Lapwing 0 Yes
Columbidae Ocyphaps lophotes Crested Pigeon O Yes
Corcoracidae |Corcorax melanorhamphos |White-winged Chough 0 Yes
Corcoracidae |Struthidea cinerea Apostlebird O Yes
Corvidae Corvus coronoides Australian Raven O Yes
Dicruridae Grallina cyanoleuca Magpie-lark O Yes
Falconidae Falco berigora Brown Falcon O Yes
Falconidae Falco cenchroides Nankeen Kestrel @] Yes
Meliphagidae |Manorina melanocephala  |Noisy Miner ] Yes
Muscicapidae | Turdus merula Common Blackbird @] Yes
Petroicidae Microeca fascinans Jacky Winter ] Yes
Psittacidae Platycercus eximius Eastern Rosella ] Yes
Sturnidae Acridotheres tristis Common Myna ] No
ammals |
Bovidae Bos taurus Cattle (feral) ] No
Suidae Sus scrofa Pig (feral) ] No

Notes: O = Observed
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Appendix E — Significance assessments

Idemitsu Boggabri Coal Pty Limited (Boggabri Coal) is applying for a project area Modification to its current
approval PA 09 0182.

Section 5A of the EP&A Act requires that a 7 part test is undertaken to assess the likelihood of significant
impact upon threatened species, populations or ecological communities under the Threatened Species
Conservation Act 1995 (TSC Act 1995) (Department of Environment and Climate Change 2007).

For threatened biodiversity under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act 1999) significance assessments have been completed in accordance with the Matters of National
Environmental Significance, Significant Impact Guidelines 1.1 (Department of Environment 2013). Species
listed under both the TSC Act and the EPBC Act has been assessed using both assessment guidelines
separately.

The following assessments were undertaken to consider impacts of works associated with the proposed
Modification upon species, populations or communities with a moderate or greater likelihood of occurring
within the proposed Modification area. A total of 22.7 ha of native vegetation will require removed as part of
the proposed modification.

One threatened species of plant Tylophora linearis listed under both the TSC Act and the EPBC Act was
recorded within the approved project boundary. In addition the proposed Modification area contained one
threatened ecological community listed under both the TSC Act and EPBC Act and potential habitat for three
threatened species of plant and 25 species of animal.
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1. Box-Gum Woodland
Status

White Box-Yellow Box-Blakely’s-Red Gum grassy woodlands and derived native grasslands is an ecological
community listed as critically endangered under the EPBC Act 1999 and White Box-Yellow Box-Blakely’s-
Red Gum woodland is listed as an Endangered Ecological Community (EEC) under the TSC Act 1995.

Two vegetation communities occurring within the proposed Modification area, White Box — White Cypress
Pine Grassy woodland, White Box — White Cypress Pine grassy Woodland (low condition), have been
identified as being commensurate with the NSW listing of Box-gum woodlands and would be directly affected
by the proposed Modification. As the understorey is not predominantly native and there are fewer than 12
native species, the community fails to meet the federal listing criteria.

Distribution, habitat and ecology

This community occurs along the western slopes and tablelands of the Great Dividing Range from southern
Queensland through NSW to central Victoria (Threatened Species Scientific Committee 2006). The
community is generally found on moderate to highly fertile soils on tablelands and the western slopes of
NSW (NSW Scientific Committee 2002).

This community canopy layer is dominated by one or more of Eucalyptus albens (White Box) E. melliodora
(Yellow Box) and E. blakelyi (Blakely’s Red Gum). Vegetation communities where the canopy layer of the
aforementioned eucalypts has been removed and the grassy native understorey is present are also
considered to be included as the Threatened community in both the federal and state listings. Therefore the
structure of this community can be variable from grassy woodland to derived grasslands and the structure
will often be a result of past land use practices. In western NSW the community intergrades with Eucalyptus
microcarpa (Western Grey Box) or Eucalyptus moluccana (Grey Box) without the three aforementioned
canopy trees present. The federal listing includes these vegetation assemblages as part of the Critically
Endangered Community, where they occur within the Nandewar Bioregion only. The dominant understorey
species of herbs and grasses vary across the range of the community due to latitudinal and climatic
conditions. However, Themeda australis (Kangaroo Grass) and Poa sieberiana (Snow Grass) were originally
dominant across a large part of the community’s range, but these species are sensitive to grazing pressure
and have declined in recent years (Cole & Lunt 2005).

Threats
Threats for this EEC include (Office of Environment and Heritage 2012):

= clearing, degradation and fragmentation of remnants for agriculture, forestry, infrastructure and
residential development

= heavy grazing and trampling by grazing stock

= invasion of remnants by non-native plant and animal species

m  disturbance and clearance during road, rail and infrastructure maintenance and upgrades

= collection or harvesting of woody-debris for firewood or ‘clean-up’.
Specific impacts
The existing mapping and field surveys confirmed that 1.2 ha of Box gum woodland consistent with the

endangered TSC Act community and 1.2 ha of Box gum woodland consistent with the critically endangered
EPBC Act community will be impacted by the proposed Modification.
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Vegetation communities commensurate with the TSC Act listed EEC, which are present within the proposed
Modification area, are:

= Yellow Box — Blakely's Red Gum grassy woodland.

= White Box White Cypress Pine grassy woodland.

As part of the proposed modification no area of White Box White Cypress Pine grassy woodland would be
impacted upon by the project. In total, 1.2 ha of Yellow Box — Blakely’s Red Gum grassy woodland will be

removed or modified as part of the proposed Modification. Whilst this small area will add incrementally to the
loss of this community it is small in comparison to larger areas of this community present in the wider region.

1.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

Not applicable.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or

The proposed Modification will result in a reduction in the overall extent of Box-Gum woodland by 1.2 ha. A
further area may be affected by indirect edge effects.

The cumulative impact will reduce this community to a small extent but unlikely to place the local occurrence
at risk of extinction, as a large area Box-gum Woodland occur in the wider region.

The proposed Modification is not considered significant and is unlikely to place a local occurrence at risk of
extinction.

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

It is unlikely that the composition will be substantially or adversely modified as a result of the proposed
Modification. Management and mitigation measures outlined in the Continuation of Boggabri Coal Mine —
Biodiversity Impact Assessment (Parsons Brinckerhoff 2010b) and Modification 3 (Parsons Brinckerhoff
2013), if adhered to, should minimise any impacts to abiotic characteristics that affect composition.

Connectivity will remain relatively unchanged within the locality - continuing current genetic flow and
dispersal mechanisms.

In relation to the habitat of a threatened species, population or ecological community:
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0) the extent to which habitat is likely to be removed or modified as a result of the action
proposed

Approximately 1.2 ha of this EEC would be removed or modified. This is in addition to the area being
removed for the mine expansion (BCEP).

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

Box-gum Woodlands EEC is highly fragmented across its former extent. Patches of Box-gum woodland,
such as that in the proposed Modification area, are important in maintaining linkages for both flora and fauna
movement and genetic exchange across modified landscapes (Gibbons & Boak 2002).

Whilst the proposed removal of 1.2 ha will reduce the occupancy area of the EEC it is unlikely to contribute
significantly to the fragmentation currently experienced by the EEC. This is because the areas to be removed
are largely on the edge of larger stands of bushland.

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality.

The proposed Modification will remove 1.2 ha of low condition EEC and is considered unlikely to cause
significant fragmentation or isolation. This habitat is not considered to be important to the long-term survival
of the EEC in the locality with large areas of this community occurring in the wider region of equal or greater
value.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

The Office of Environment and Heritage maintains a register of critical habitat. The land within the subject
site is not listed as a critical habitat and it is not considered to be critical to the survival of Box-gum
Woodlands.

Whether the action proposed is consistent with the objectives or actions of arecovery plan or threat
abatement plan

A recovery plan has not been prepared for the Box-gum woodland ecological community by the Office of
Environment and Heritage. The Office of Environment and Heritage is developing a targeted strategy for the
management of this endangered ecological community under the Saving Our Species program (SOS). In the
interim the management actions outlined in Table 1.1 have been developed. The project is unlikely to
significantly affect these actions.

Table 1.1  Management actions for Box-gum woodland

Management action Likely to be impacted upon
by the project

Continue the operation of the Conservation Management Networks in No

NSW.

Employ extension officers to facilitate implementation of actions. No

Maintain database of Box-Gum Woodland under all conservation No

agreements and recovery actions.

Identify key sites for protection or acquisition. No
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Management action Likely to be impacted upon

by the project

Survey key identified remnants on public land in order to identify remnant | No
in high condition and protect sites as demonstration areas for EEC
management.

Negotiate protection of sites through management agreements and No
covenants.

Target Box-Gum Woodland sites for incentive and long-term stewardship No
schemes, especially on private land and TSRs.

Integrate conservation of Box-Gum Woodland with other landscape No
conservation programs.

Ensure Box-Gum Woodland is afforded high level of protection by relevant | No
environmental management committees when developing environmental
policy.

Prepare management plans for high priority sites. No

Promote use of existing management kits and develop further guidelines No
to address management issues.

Identify sites where current management practices are beneficial to No
biodiversity and promote these as models for best practice.

Target priority weeds for control. No

Install markers and signs along roads, tracks, rail & utility easements. No

Determine optimal management regimes for management of high quality No
remnants (e.g. fire regimes).

Determine techniques for restoring degraded remnants. No

Investigate opportunities and promote examples where agricultural No
practices are integrated successfully with conservation.

Identify methods for controlling particular introduced species identified as | No
significantly threatening.

Survey and analyse distribution of groups of organisms other than No
vascular plants to gain understanding of geographical and ecological

patterns.

Undertake genetic research of key components (e.g. forbs, grasses, No
shrubs).

Continue to assess social and economic benefits and costs of Box-Gum No

Woodland conservation.

Develop agreed guidelines for identification and assessment of remnant No
quality.
Produce map of predicated pre-1750 extent of Box-Gum Woodland. No

Collate existing survey and mapping data and use towards production of No
integrated and updatable map.

Identify gaps in survey and assessment data across Box-Gum Woodland No
distribution and target future surveys to target these gaps.
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Management action Likely to be impacted upon
by the project

Investigate use of remote sensing techniques to assist in future survey No

work.

Control of Coolatai grass in high-quality remnants of Box-Gum Grassy No

Woodland in the upper Namoi Catchment.

Monitor effectiveness of Coolatai grass control in high-quality remnants of | No
Box-Gum Grassy Woodland in the upper Namoi Catchment.

Monitor effects of Coolatai grass invasion on high-quality remnants of No
Box-Gum Grassy Woodland in the upper Namoi Catchment.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

The proposed Modification constitutes key threatening processes: clearing on native vegetation and loss of
hollow-bearing trees. It may also encourage the invasion of native plant communities by exotic perennial
grasses. The proposed Modification has been designed to avoid existing trees and stands of vegetation,
existing trees will be retained, were possible.

Conclusion

The proposed Modification will result in the clearing of 1.2 ha of low condition Box-gum Woodland EEC.
Whilst this small area will add incrementally to the loss of this community it is small in comparison to larger
areas of this community present in the wider region. Whilst the overall occupancy area will be reduced, it is
unlikely that removal of this small patch will contribute significantly to fragmentation or modify the
composition so that the EEC is placed at risk of extinction. It will however, add incrementally to loss of this
EEC.
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1.2 EPBC Act significance assessment

The following assessment has been completed in accordance with the EPBC Act Policy Statement 1.1
Significant Impact Guidelines (Department of Environment 2013) and is related to those remnants of the
ecological community as defined by the EPBC Act Policy Statement - White Box-Yellow Box-Blakely’s Red
Gum grassy woodlands and derived native grasslands (Department of Environment and Heritage 2006) and
the Commonwealth Threatened Species Scientific Committee (Department of Environment and Heritage
2004).

An action is likely to have a significant impact on a community if there is a real chance or possibility that it will
result in one or more of the following:

Reduce the extent of an ecological community

The proposed Modification would result in a reduction of the extent of the Box-gum Woodlands within the
Study Area. A total of 1.2 ha of the EPBC listed community would be removed. As this is a relatively small
amount it is unlikely to be significant as there is larger areas of this community occurring in the wider region.

Fragment or increase fragmentation of an ecological community, for example by clearing vegetation
for roads or transmission lines

The Modification within the EPBC listed community would fragment the connection of the woodland to the
adjoining Leard State Forest.

While the woodland area is relatively small, these small patches are important in maintaining linkages across
modified landscapes for fauna movement and genetic exchange for both fauna and flora (Gibbons & Boak
2002). The proposed Modification would increase the distance between patches of the ecological community
at a landscape scale, thereby increasing fragmentation of the ecological community. The EPBC Act Policy
Statement on White Box Yellow Box Blakely’s Red Gum Woodland (Department of the Environment and
Heritage 2006b) indicates that at distances smaller than 75 m, separated vegetation can be considered as
part of a single patch. The proposed Modification is estimated to be a 20 m disturbance corridor. Although
the proposed impact width is relatively small, it will contribute to a small inhibition of ecological functioning;
for example the movement of fauna and dispersal of flora species will be reduced to some extent by the
construction of the road.

Box-gum Woodlands are heavily fragmented in the Project locality and in the wider region as a result of past
land uses which include grazing and other agricultural practices. The proposed road re-alignment would add
to the cumulative fragmentation of this community.

Adversely affect habitat critical to the survival of an ecological community

No critical habitat has been listed for the Box-gum Woodlands ecological community under the Environment
Protection and Biodiversity Conservation Act 1999 (Department of the Environment and Heritage 2006c).

Habitat critical to the survival of an ecological community may, however, also include areas that are not listed
on the Register of Critical Habitat if they 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 (Department of
Environment 2013).
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A draft national recovery plan has been developed by Department of Environment (Department of
Environment Climate Change and Water 2011). This national recovery plan is to minimise the risk of
extinction to the community through the following objectives:

1. Achieve no net loss of the community or condition of the community throughout its geographic range.
2. Increase protection of sites where there is potential for high recovery.

3. Increase landscape functionality of the ecological community through management and restoration
of degraded sites.

4. Increase transitional areas around remnants and linkages and between linkages.

5. Bringing about enduring changes in participating land managers attitudes and behaviours towards
environmental protection and sustainable land management practices to increase the extent,
integrity and function of Box gum grassy woodlands.

Whilst the project will removed a small extent of Box-gum woodland it is unlikely to have a significant impact
upon this community. The project does not interfere with any of the remaining objectives of the national
recover plan.

The area of woodland to be removed is not as intact as some other representative areas, nevertheless given
that over 90% of the original pre-1750 extent has already been removed, and only 5% of the original extent
is of sufficient condition to be considered part of the listed community (Threatened Species Scientific
Committee 2006), all representations of the community are important. However, it is unlikely that the area
within the proposed Modification Area is critical to the survival of the community compared to larger more
intact areas.

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

Given the small amount of Box-Gum Woodland to be removed (1.2 ha), it is unlikely this would have a
substantial alteration to groundwater levels or surface water drainage. In addition, the soil will not be
significantly impacted.

Will the action cause a substantial change in the species compaosition of an occurrence of an
ecological community, including causing a decline or loss of to date functionally important species
for example through regular burning or flora or fauna harvesting?

The species composition of the Box-gum woodland to be removed is believed to be similar to that elsewhere
in the patch. It is unlikely that removing 1.2 ha of the vegetation would cause a substantial change in the
species composition of the vegetation elsewhere within the patch.

Will the action 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

= causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the
ecological community which kill or inhibit the growth of species in the ecological community

Much of the landscape surrounding the proposed Modification Area is already weed invaded. With the
implementation of appropriate weed management practices (such as those detailed in Section 6 of the main
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Ecological Assessment), the proposed Modification Area will not significantly increase weed levels from that
which already exist in the landscape and within the Box-gum Woodland patch. Fragmentation however, does
have potential to increase weed invasion within the adjoining Leard State Forest.

Will the action interfere with the recovery of an ecological community

The removal of any occurrence of Box-gum Woodland will contribute to the continual decline of the
community, and therefore will interfere with its national recovery. However given the small size to be
removed this is not likely to be significant.

Conclusions

The proposed Modification would result in a reduction in the extent of Box-gum Woodlands by 1.2 ha.
Although the loss of 1.2 ha is not significant in itself due to the small size, this contributes incrementally into
loss of this community.

Impacts to the woodland area can be minimised through design by utilising existing tracks and avoiding
woodland stands where possible. Given the poor quality and small area of Box-gum Woodland to be
removed by the proposed Modification Area and in relation to higher quality of similar Box-Gum Woodland
available in the locality and wider region.
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2. Digitaria porrecta
Status

Digitaria porrecta (Finger Panic Grass) is listed as Endangered under the TSC Act 1995. The species was
delisted from the EPBC Act on 14 December 2014.

Description

The species has grey leaves which are 2-3 mm wide with sharp hairs along the middle of the leaf blade.
Flowers are clustered together along a stalk in a cylinder shape (Department of Environment and Climate
Change 2009). Flowering occurs in summer (Jan-Feb), inflorescences are exerted with racemes stiffly
spreading at maturity, the lower flowers arranged whorls of four to six (Wheeler et al. 2002).

Distribution, habitat and ecology

Digitaria porrecta populations occur on the North Western Slopes and Plains from near Moree south to
Tambar Springs and from Tamworth to Coonabarabran in NSW (Department of Environment Water Heritage
and the Arts 2008a) where it grows in native grassland, woodlands or open forest with a grassy understorey,
on richer soils. It is often found along roadsides and travelling stock routes where there is light grazing and
occasional fire (Office of Environment and Heritage 2011).

Most frequency recorded associated with over storey trees such as Eucalyptus albens and Acacia pendula.
Common associated understorey species include Austrostipa aristiglumis, Enteropogon acicularis, Cyperus
bifax, Hibiscus tronum and Neptuna gracilis.

Threats
Threats include grazing, urban expansion, clearing of native habitat for cropping and pastures, destruction
and disturbance of habitat for roadside maintenance, competition from introduced grasses such as Chloris

gayana (Rhodes Grass) and Urochloa panicoides (Liverseed Grass) and frequent fires (Department of
Environment Water Heritage and the Arts 2008a).

Specific impacts

No Digitaria porrecta was located during surveys, however habitat for Digitaria porrecta within the proposed
Modification area was identified in the following vegetation communities:

s Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland
= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

»  Derived native grassland

A total of 22.7 ha of potential habitat will be removed as a result of the proposed Modification.
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2.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction.

The lifecycle of Digitaria porrecta within the proposed Modification area is unlikely to be affected by the
proposed Modification. While the pollination mechanisms of Digitaria porrecta have not been identified, like
other stoloniferous or rhizomatous grasses, it is likely to be reliant on wind pollination for cross or self-
pollination and asexual (vegetative) reproduction. The species small, light seeds are also likely to be
dispersed by wind or by attachment to fauna. As the proposed Modification is unlikely to affect wind
conditions in the area, or greatly affect the distance between individuals, it is considered unlikely to result in
the loss of pollinators or disruption of seed dispersal mechanisms.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction.

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.
In relation to the habitat of a threatened species, population or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed

Digitaria porrecta is a tufted grass that occurs on rich soils of basaltic geologies within grassy woodlands and
grassland communities (Department of Environment and Climate Change 2009). The proposed Modification
will remove 22.7 ha of potential habitat for this species. This is in addition to the 700.4 ha of vegetation being
removed by the BCEP. This is not considered a significant proportion of the habitat available within the
region.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as aresult of the proposed action, and

Connectivity within a plant population relates to the ability of individuals to disperse and cross pollinate.
Reproduction of Digitaria porrecta, like many other grasses, is likely to involve a combination of vegetative
reproduction and cross or self-pollination. Pollination vectors are unknown for this species, but other species
of Digitaria porrecta utilise wind pollination. The species is most likely to rely on a combination of wind
dispersal and attachment to fauna for seed dispersal. As these processes are unlikely to be significantly
affected by the proposed Modification it is considered that habitat connectivity for Digitaria porrecta in the
wider region would not be significantly affected.
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality.

22.7 native grassland and grassy woodland will be removed as a result of the proposed Modification,
resulting in a small incremental loss of potential Digitaria porrecta habitat. This habitat is not considered to be
important in terms of the long-term survival of the species due to the extent of similar or greater quality
habitat in the surrounding landscape.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act the Director-General maintains a register of critical habitat.
To date, no critical habitat has been declared for this species. The habitat within the boundaries of the
proposed Modification is not considered to be critical to the survival of this species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

Neither a recovery nor threat abatement plan has been prepared for Digitaria porrecta, however, priority
actions for the recovery of this species have been identified by Office of Environment and Heritage
(Department of Environment Water Heritage and the Arts 2008). The proposed Modification will not interfere
with any of the identified recovery actions.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

The proposed Modification will directly involve one Key Threatening Process for this species: clearing of
native vegetation. Invasion of habitat by exotic perennial grasses may also occur unless weed control
measures are implemented during construction.

Conclusion

No Digitaria porrecta were observed during site inspections, however 22.7 ha of potential habitat was
identified in the following vegetation communities:

s Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

»  Derived native grassland

The proposed Modification is unlikely to have an adverse effect on the lifecycle of a viable local population
so that Digitaria porrecta is placed at risk of extinction. The proposed Modification is unlikely to affect
pollination or seed dispersal mechanisms, because the areas to be removed are largely on the edge of larger
stands of bushland and as such the edge effect and barrier effects will not be significantly altered from
current regimes. The importance of the habitat to be removed by the proposed Modification, in terms of the

long-term survival of Digitaria porrecta in the locality, is likely to be low. Consequently, a significant impact to
Digitaria porrecta is considered unlikely to occur as a result of the proposed Modification.

3. Diuris tricolor

Status
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Diuris tricolor (Pine Donkey Orchid) is listed as Vulnerable under the TSC Act 1995. The species was
delisted from the EPBC Act 1999 on 19 August 2011.

Distribution, habitat and ecology

Diuris tricolor (formerly known as Diuris sheaffiana) is a terrestrial species (it grows from the ground rather
than from rocks or vegetation).

Diuris tricolor grows in sclerophyll forest among grass, often with native Cypress Pine (Callitris spp.). Itis
found in sandy soils, either on flats or small rises. Disturbance regimes are not known, although the species
is usually recorded from disturbed habitats. Associated species include Callitris glaucophylla, Eucalyptus
populnea, Eucalyptus intertexta, Ironbark and Acacia Shrubland (Jones 2006). The understorey is often
grassy with herbaceous plants such as Bulbine species. Flowers from September to November or generally
spring (Jones 2006).

Threats

Threats for this species include habitat clearing and Modification, difficulty of detection due to short flowering
period, impacts by feral animals, and competition from weed species (OEH 2012).

Specific impacts

No Diuris tricolor was observed during survey in May 2013, however this is outside of the flowering period,
between September and November, and as such the species is unlikely to have been detected even if
present.

No Diuris tricolor was located during surveys, however habitat for Diuris tricolor within the proposed
Modification area was identified in the following vegetation communities:

m  Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland
= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

s Derived native grassland

A total of 22.7 ha of potential habitat will be removed as a result of the proposed Modification.
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3.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

Diuris tricolor (Pine Donkey Orchid) is likely to be pollinated through a process called pseudocopulation
(Jones 1988). The glands on the perianth segments are a source of the sexual attractants for the pollinators,
male thynnine wasps are drawn to the flowers by scent mimicking the female thynnine wasp pheromone.
Once in sight of the flower, the male attempts to copulate with the labellum of the flower, mistaking it for a
female wasp, and effects pollination. Habitat for these pollinators is vital for the continuation of the life cycle
of this cryptic orchid. Removal of 22.7 ha of potential habitat is unlikely to have a significant impact to these
processes considering the areas to be removed are largely on the edge of larger stands of bushland,
reducing the in areas already impacted by edge effect and weed invasion.

The lifecycle of Diuris tricolor within the proposed Modification area is unlikely to be significantly impacted.
In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.

In relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed
The proposed Modification will remove 22.7 ha of potential habitat. This is in addition to the 676.4 ha of
vegetation being removed by the BCEP. As a large area of potential habitat remains in the locality, this is not

considered a significant proportion of the habitat available within the region.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as aresult of the proposed action, and

Connectivity within a plant population relates to the ability of individuals to disperse and cross pollinate. As
previously mentioned the proposed Madification is unlikely to affect the mechanisms by which this species
cross-pollinates or disperses.

The removal of 22.7 ha of potential habitat is unlikely to further fragment the population significantly.
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality.

Due to the small size and relatively degraded nature of the habitat to be removed, it is not considered to be
important to the long-term survival to either of the species in the locality.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act, the Director-General maintains a register of critical habitat.

To date, no critical habitat has been declared for this species. Nor is the habitat present considered critical to
the survival of the species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

Neither a recovery nor threat abatement plan has been prepared for Diuris tricolor, However, ten priority
actions for the recovery of this species have been identified by Office of Environment and Heritage. The
proposed Modification will not interfere with any of the identified recovery actions.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

The proposed Modification involves the clearing of native vegetation, a known threating process for this
species. As the area proposed to be removed is small (22.7 ha) and of limited quality it is not considered to
significantly contribute to this key threatening process. It will however add incrementally to the process.

Conclusion

Approximately 22.7 ha of potential habitat will be removed by the proposed Modification. This includes the
following vegetation communities identified within the proposed Modification area:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

s Derived native grassland

It is unlikely that removal of this small amount of habitat would have a significant impact upon the species,
however it contributes to the cumulative removal of known habitat for the BCEP proposed Modification.
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4. Prasophyllum sp Wybong
Status

Prasophyllum sp. Wyobong (C. Phelps ORG 5269) is listed as a Critically Endangered species under the
EPBC Act.

Distribution, habitat and ecology

Prasophyllum sp. Wybong is a terrestrial orchid species that grows to approximately 30cm high. The species
has a dull green basal leaf that is tubular and fleshy. The single flower spike has numerous fragrant flowers.

The species is endemic to NSW and is known to occur near liford, Premer, Muswellbrook, Wybong, Yeoval,
Inverell, Tenterfield, Currabubula and the Pilliga area. Most populations are small, although the Wybong
population contains by far the largest number of individuals.

The orchid is perennial appearing as a single leaf over winter and spring. The species flowers in spring and
dies back to a tuber over the summer and autumn. The known habitat of the species is open eucalypt
woodland and grassland (Office of Environment and Heritage 2014).

Threats

Threats for this species include habitat clearing including mining, weed invasion (especially exotic grasses),
vehicle traffic, roadside maintenance, inappropriate disturbance regimes, chemical drift from agriculture,
illegal collection and chance extinction of small populations due to the few number of individuals in most
populations (Office of Environment and Heritage 2014).

Specific impacts

No Prasophyllum sp. Wybong was during the field survey, however habitat for the species within the
proposed Modification area was identified in the following vegetation communities:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland
= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

s Derived native grassland

A total of 22.7 ha of potential habitat will be removed as a result of the proposed Modification.
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4.1 EPBC Act significance assessment

Prasophyllum sp. Wybong is listed as a Critically Endangered species under the EPBC Act 1999. The
following assessment has been undertaken following the Principal Significant Impact Guidelines 1.1
(Department of Environment 2013).

Will the action lead to along-term decrease in the size of a population?

No Prasophyllum sp Wybong was recorded within the proposed Modification area. However, if present the
proposed Modification would lead to a decrease in the size of a local population. Given the higher quality
habitat within the broader the locality the removal habitat is considered unlikely to lead to a long term
decrease.

Will the action reduce the area of occupancy of the species?

If present the proposed Modification would reduce the area of occupancy for a local population of
Prasophyllum sp. Wybong.

Will the action fragment an existing important population into two or more populations?

No Prasophyllum sp Wybong was recorded within the proposed Modification area. Therefore, the proposed
Modification is not likely to fragment an existing important population into two or more populations.

Will the action adversely affect habitat critical to the survival of a species?
No critical habitat has been listed for the Prasophyllum sp. Wybong under the EPBC Act.

Habitat critical to the survival of a species may also include areas that are not listed on the Register of
Critical Habitat if they are necessary:
s for activities such as foraging, breeding, roosting, or dispersal

m  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
s for the reintroduction of populations or recovery of the species or ecological community (Department of
Environment, 2013)

The habitat that would be affected as a result of the proposed Modification does not represent habitat critical
to the survival of Prasophyllum sp. Wybong.

Will the action disrupt the breeding cycle of a population?
If present, the population of Prasophyllum sp. Wybong within the boundaries of the proposed Modification
the fertilisation and dispersal mechanisms are unlikely to be affected by the proposed Modification therefore

the breeding cycle is unlikely to be disrupted.

Will the action modify, destroy, remove or isolate or decrease the availability or quality of habitat to
the extent that the species is likely to decline?

The proposed Modification will reduce the availability of habitat by 22.7 ha. Given the condition of habitat

present, availability of higher quality habitat in the broader locality and the extent likely to be impacted (22.7
ha) the proposed Modification is not considered likely to cause the species to decline.
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Will the action result in invasive species that are harmful to a critically endangered species
becoming established in the critically endangered species” habitat?

The proposed Modification area is already subject to high weed invasion as a result of agricultural activities.
Doe to the high number of weeds existing in the study area and if the appropriate weed management actions
were implemented the establishment of additional weeds would mean it would be unlikely that a significant
invasive species would be introduced by the proposed Modification.

Will the action introduce disease that may cause the species to decline?

No, there are no known diseases associated with Prasophyllum sp. Wybong.

Will the action interfere substantially with the recovery of the species?

No Prasophyllum sp. Wybong were recorded within the proposed Modification area, however suitable habitat
for the species does occur. The condition of habitat present is highly degraded as a result of agricultural
activities. Due to the condition of habitat to be affected, greater quality habitat within the broader locality the
removal of 22.7 ha of habitat is unlikely to substantially interfere with the recovery of the species.

Conclusion

Based on the above assessment, the reduction of potential Prasophyllum sp. Wybong habitat by 22.7 ha is
unlikely to significantly impact upon the species.
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5. Tylophora linearis
Status

Tylophora linearis is listed as Endangered under the EPBC Act 1999 and Vulnerable under the TSC Act
1995.

Description

The species is an herbaceous climber in the Apocynaceae family. This species has cylindrical stems which
have clear latex. The leaves are dark green in colour, linear in shape and grow to approximately 100 mm in
length and 4 mm in width. Flowers are purplish internally with olive green petals, these flowers cluster in
radiating groups of 3 to 8 (Office of Environment and Heritage 2013). Fruits form follicles 95-100 mm in
length and 5 mm in width. This species flowers in Spring with flowers being recorded in early winter around
May and as late as November. Fruiting occurs approximately two to three months later (Department of
Environment Water Heritage and the Arts 2008b).

Distribution, habitat and ecology

Tylophora linearis populations occurs in ten known populations from Southern Queensland into Central NSW
and as far south as Temora. This species is known to occur in several state forests including Goonoo,
Pillaga West, Pillaga East, Bibblewindi, Cumbil, Hiawatha and Eura State Forests. This species has also
been recorded in Coolbaggie Nature Reserve, Goobang National Park and Beni State Conservation Area.
Old records for the species are as far north as Crow Mountain near Barraba and near Glenmorgan in the
western Darling Downs (Office of Environment and Heritage 2013).

This species has been recorded associated with dry scrub, open forest and woodlands. Most frequency
recorded associated with over storey trees such as Melaleuca uncinata, Eucalyptus fibrosa, Eucalyptus
sideroxylon, Eucalyptus albens, Callitris endlicheri, Callitris glaucophylla, Allocasuarina luehmannii, Acacia
hakeoides, Acacia lineata and Myoporum sp. This species has been recorded in EPBC Act listed
communities of Brigalow (Acacia harpophylla dominant and co-dominant) and White Box Yellow Box
Blakely’s Red Gum Grassy Woodland and Derived Native Grasslands (Department of Environment Water
Heritage and the Arts 2008b). The population within the vicinity of the proposed Modification area at Piliga
West State Forest occurred within woodland dominated by Eucalyptus pilligaensis and Callitris glaucophylla
with an understorey of Acacia hakeoides (NSW Scientific Committee 2008).

Threats
The main identified threats include forestry activities, and fire. Track maintenance and inappropriate
disturbance regimes and Invasion of habitat from introduced weeds such as Lantana (Lantana camara) have

also been identified as a threat to Tylophora linearis (Department of Environment Water Heritage and the
Arts 2008b).

Specific impacts
Twenty Two stems of Tylophora linearis do occur within the previous area for clearing under Project
Approval 09 0182, however 22.7 ha of potential habitat for Tylophora linearis occurs within the proposed

modification area and is being cleared and therefore has been assessed as part of this impact assessment.

Potential habitat has been recorded within the proposed Modification area in the following vegetation
communities:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland
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= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

m  Derived native grassland

A total of 22.7 ha of potential habitat will be removed as a result of the proposed Modification.

5.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction.

The lifecycle of Tylophora linearis within the proposed Modification area is unlikely to be affected by the
proposed Modification. While the pollination mechanisms of Tylophora linearis have not been identified, like
other species of the Tylophora genus, it is likely to be insect pollinated. The woodland and grassland
communities within the Modification provide habitat for the pollinators of Tylophora linearis. The species has
plumed seeds which are dispersed by wind (Benson & McDougall 1993). The proposed Modification is
unlikely to affect wind conditions in the area, and removal of 22.7 ha of potential habitat for Tylophora linearis
is unlikely to have a significant impact upon the lifecycle processes.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the specie s that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.
In relation to the habitat of a threatened species, population or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed

The proposed Modification will remove 22.7 ha of potential habitat for this species. This is in addition to the
vegetation being removed by the BCEP. As a large area of potential habitat remains in the locality and a
relatively large population remains within the locality, this is not considered a significant proportion of the
habitat available within the region.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as aresult of the proposed action, and

Connectivity within a plant population relates to the ability of individuals to disperse and cross pollinate. As
previously mentioned the proposed Madification is unlikely to affect the mechanisms by which this species
cross-pollinates or disperses.

The removal of 22.7 ha of potential habitat within the proposed modification area is unlikely to further
fragment the population significantly.
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality.

Due to the small number of individuals to be removed and the size and relatively degraded nature of the
habitat to be removed, it is not considered to be important to the long-term survival to either of the species in
the locality.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act the Director-General maintains a register of critical habitat.
To date, no critical habitat has been declared for this species. The habitat within the boundaries of the
proposed Modification is not considered to be critical to the survival of this species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

Neither a recovery nor threat abatement plan has been prepared for Tylophora linearis, However, 12 priority
actions for the recovery of this species have been identified by Office of Environment and Heritage (Office of
Environment and Heritage 2013). The proposed Modification will not interfere with any of the identified
recovery actions.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

The proposed Modification will directly involve one Key Threatening Process for this species: clearing of
native vegetation. Invasion of habitat by exotic perennial grasses may also occur unless weed control
measures are implemented during construction.

Conclusion

Twenty two stems of Tylophora linearis have previously been recorded within the previously approved
project boundary, with 42.8 ha of potential habitat was identified in the modification area, however of this
22.7 ha of potential habitat will be removed as part of the modification. Habitat for this species occurs in the
following vegetation communities:

s Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

s Derived native grassland

The proposed Modification is unlikely to have an adverse effect on the lifecycle of a viable local population

so that Tylophora linearis is placed at risk of extinction. The proposed Modification is unlikely to affect
pollination or seed dispersal mechanisms, because the areas to be removed are largely on the edge of larger
stands of bushland and as such the edge effect and barrier effects will not be significantly altered from
current regimes. The importance of the habitat to be removed by the proposed Modification, in terms of the

long-term survival of Tylophora linearis in the locality, is likely to be low. Consequently, a significant impact to
Tylophora linearis is considered unlikely to occur as a result of the proposed Modification.
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5.2 EPBC Act significance assessment

An action is likely to have a significant impact on an endangered species if there is areal chance or
possibility that it will result in one or more of the following.

Will the action lead to a long-term decrease in the size of a population?

Twenty two Tylophora linearis stems have previously been observed within previously approved project
boundary. The proposed modification will not result in the removal of any known individuals. However, over
the long-term it is unlikely to lead to the extinction of this species as a result of the proposed Modification
because of the minimal disturbance (22.7 ha) and the extent of similar or greater quality habitat in the
surrounding landscape.

Will the action reduce the area of occupancy the species?

Approximately 22.7 ha of potential habitat with the proposed modification area for Tylophora linearis would
be affected by the proposed Modification. As the vegetation to be cleared (within the proposed modification
area) are relatively small in terms of the extent of similar or greater quality habitat available in the
surrounding landscape, the proposed Modification will not significantly reduce the area of occupancy for the
species.

Will the action fragment an existing population into two or more populations?

No Tylophora linearis individuals were identified within the proposed modification area. The proposed
Modification would not fragment an existing population into two or more populations. Existing potential
habitat is fragmented as a consequence of existing land use practices, therefore the proposed Modification is
not expected to increase fragmentation or isolation.

Will the action adversely affect habitat critical to the survival of a species?

No critical habitat has been listed for the species under the EPBC Act. Habitat critical to the survival of a
species may also include areas that are not listed on the Register of Critical Habitat if they are necessary:
m  for activities such as foraging, breeding, roosting, or dispersal

m  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.

Potential habitat within the proposed modification area are likely to be affected as a result of the proposed
Modification is unlikely to be important for the long-term survival of Tylophora linearis, important for genetic
diversity, or important for re-introductions as this patch of habitat is small and generally low condition.

Will the action disrupt the breeding cycle of a population?

Pollination vectors are unknown for this species, but other species of Tylophora are known to be pollinated
by insects (Benson & McDougall 1993). Tylophora linearis produces plumed seeds and most likely relies on
wind for seed dispersal. As these processes is unlikely to be significantly affected by the proposed
Modification it is conceded that the breeding cycle for Tylophora linearis population are unlikely to be
significantly affected.

Will the action modify, destroy, remove or isolate or decrease the availability or quality of habitat to
the extent that the species is likely to decline?
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The proposed Modification will impact 22.7 ha of habitat within the proposed modification area via the direct
removal of suitable habitat. However, this does not constitute a significant proportion of the habitat available
within the region, and as such is unlikely to result in a decline in the species.

Will the action result in invasive species that are harmful to a critically endangered or endangered
species becoming established in the endangered or critically endangered species’ habitat?

The area of potential habitat which surrounds the proposed Modification is already disturbed from past land
use practices and exotic species invasion; weeds occur commonly throughout all vegetative communities in
the proposed Modification area. The proposed Modification is unlikely to significantly increase the spread of
existing invasive species or contribute to the introduction of new species that are harmful to Tylophora
linearis. If appropriate weed control management plans are implemented, impacts to potential habitat or any
populations that are potentially present can be minimised.

Will the action introduce disease that may cause the species to decline?

There are no diseases known to affect this species and the proposed Modification is unlikely to introduce
plant pathogens to the area.

Will the action interfere with the recovery of the species?

A recovery plan has not been prepared for the species, however, management actions as part of the saving
our species program have been identified by Office of Environment and Heritage (2013). The proposed
Modification will not interfere significantly with any of the identified management actions.

Conclusion

The proposed Modification will require the removal of 22.7 ha of potential habitat identified in the following
vegetation communities present within the proposed Modification area:

m  Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

Based on the relatively small area of habitat to be removed within the proposed modification area, is unlikely

to be significantly affected by the proposed Modification. Overall, the potential impact from the proposed
Modification on the species is not considered significant.
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6. Threatened woodland birds

Threatened woodland birds have been assessed together as they generally share similar habitat
requirements, threats that affect their recovery and potential impacts. Woodland species of bird considered in
this significance assessment include:

= Brown Treecreeper (Climacteris picumnus victoriae).

= Hooded Robin (Melanodryas cucullata cucullata).

= Black-chinned Honeyeater (Melithreptus gularis gularis).

= Painted Honeyeater (Grantiella picta).

= Grey-crowned Babbler (Pomatostomus temporalis temporalis).

= Speckled Warbler (Pyrrholaemus sagittatus).

= Diamond Firetail (Stagonopleura guttata).

= Varied Sittella (Daphoenositta chrysoptera).
Status

All eight species are part of a group of woodland birds considered to be declining within Australia (Reid
1999; Trail & Duncan 2000) and all are listed as Vulnerable under the TSC Act.

Threats

Threats that affect these species include clearing of woodland resulting in loss and fragmentation of habitat;
Modification and destruction of ground habitat through heavy grazing and compaction by stock; removal of
litter and fallen timber; introduction of exotic pasture grasses; and frequent fire (Department of Environment
and Conservation 2006¢; Reid 1999; Trail & Duncan 2000).

Specific impacts
No threatened woodland birds were observed during the site inspections; however 21.9 ha of potential
habitat will be removed as a result of the Modification. This is made up of all the Woodland habitats in the

proposed Modification area, including:

m  Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest
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Brown Treecreeper (eastern subspecies) — Climacteris picumnus victoriae

Brown Treecreepers occur in eucalypt woodland and adjoining vegetation. Sometimes this species is
recorded in semi-cleared pasture; in grasslands scattered with trees in cleared paddocks outside woodlands
or in shelterbelts fringing cleared lands (Higgins & Peter 2002). It is sedentary and nests in tree hollows
(Garnett & Crowley 2000) breeding in pairs or communally in small groups within territories ranging in size up
to 11 ha. The nest is a collection of grasses, feathers and other soft material, placed in a suitable tree hollow
or similar site (Higgins et al. 2001). Birds forage on tree trunks and on the ground amongst leaf litter and on
fallen logs for ants, beetles and larvae (Pizzey & Knight 2007).

Hooded Robin - south-eastern form (Melanodryas cucullata cucullate)

Hooded Robins occur in lightly wooded country, usually open eucalypt woodland, mallee and acacia
shrublands. Movements are not well known, however, they are thought to be resident or sedentary, but may
undertake some local movements (Department of Environment and Conservation 2006c¢), possibly in
response to drought and food availability (Pizzey & Knight 1997). Territories range from around 10 ha during
the breeding season, to 30 ha in the non-breeding season. The nest is a small, neat cup of bark and grasses
bound with webs, in a tree fork or crevice, from less than one to five metres above the ground (Higgins &
Peter 2002).

Black-chinned Honeyeater - eastern subspecies (Melithreptus gularis gularis)

This species occupies mostly upper levels of drier open forests or woodlands dominated by box and ironbark
eucalypts. It also inhabits open forests of smooth-barked gums, stringybarks, ironbarks and tea-trees
(Department of Environment and Conservation 2006c). It is a gregarious species usually seen in pairs and
small groups of up to 12 birds (Higgins & Davies 1996). Feeding territories are large, making the species
locally nomadic. Recent studies have found that the Black-chinned Honeyeater tends to occur in the largest
woodland patches in the landscape as birds forage over large home ranges of at least five ha. Nectar is
taken from flowers, and honeydew is gleaned from foliage (Higgins & Davies 1996).

Painted Honeyeater (Grantiella picta)

Painted Honeyeaters occur in dry forests and woodlands. The primary food is mistletoes in the genus
Amyema, although they will take some nectar and insects (Department of Environment and Conservation
2006¢). The breeding distribution is dictated by the presence of mistletoes, which are largely restricted to
older trees. The species is less likely to be found in strips of remnant box-ironbark woodlands, such as occur
along roadsides and in windbreaks, than in wider blocks (Garnett & Crowley 2000).

Grey-crowned Babbler (Pomatostomus temporalis temporalis)

The Grey-crowned Babbler is found mainly in rural districts where it predominantly lives in roadsides and
private land (Schulz 1991). Suitable habitats are usually abundant with leaf litter and debris; often dominated
by eucalypts including box and ironbark species, partly-cleared woodland, acacia shrubland and adjoining
farmland (Higgins 1999). Grey-crowned Babblers is unlikely to occur in regrowth forest, large patches of
forest or woodland and forest with dense understorey or grassland with few trees (Schulz 1991).
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An understorey of young trees and shrubs, in the 10 to 25 cm diameter at breast height range, is used for
nest sites and shelter, and a relatively sparse ground layer with more litter and less ground cover is preferred
by the species (Adam & Robinson 1996). Within that broad habitat category, they prefer sites with large
trees, a scattered understorey of small trees or shrubs and a sparse ground layer of litter and short grass
(Davidson & Robinson 1992). At the local scale, the species is common in edge habitats where there is
access to both tree-cover and open ground. Historically this edge habitat would be found near larger trees in
mature woodland habitat, but is now largely restricted to roadside vegetation and the edges of remnant
patches (Robinson et al. 2001). The Grey-crowned Babbler is a prolific nest builder, building nests
throughout the year for both breeding and roosting (Counsilman 1979), and defend a territory of
approximately 10 ha, however territories up to 50 ha have been recorded.

Speckled Warbler (Pyrrholaemus sagittatus)

Speckled Warblers prefers eucalypt dominated vegetation that has a grassy understorey, often on rocky
ridges or in gullies (NSW Scientific Committee 2001). The bird is a sedentary species that breeds in pairs
and trios, and feeds on seeds and insects on the ground and in understorey vegetation and builds domed
nests on the ground in grass tussocks, dense leaf litter and fallen branches (Reid 1999). Speckled Warblers
occur at low densities (0.19-0.54 per ha) and have relatively large home ranges of 6-12 ha for pairs or trios of
birds (Higgins & Peter 2002).

Diamond Firetail (Stagonopleura guttata)

Diamond Firetails are found in grassy eucalypt woodlands, including Box-Gum Woodlands and Snow Gum
Woodlands. They occur also in open forest, mallee, native grasslands, and in secondary grasslands derived
from other communities (Trail & Duncan 2000). They feed exclusively on the ground, on ripe and partly-ripe
grass and herb seeds and green leaves, and on insects (especially in the breeding season). They are
usually encountered in flocks of between five and 40 birds, with groups separating into small colonies to
breed, between August and January (Department of Environment and Conservation 2006c). Nests are
globular structures built either in the shrubby understorey, or higher up, especially under hawk's or raven's
nests. The species appears to be sedentary, although some populations move locally (Higgins & Peter
2002).

Varied Sittella (Daphoenositta chrysoptera)

The Varied Sittella is sedentary and inhabits most of mainland Australia, with a nearly continuous distribution
in NSW from the coast to the far west (Higgins & Peter 2002). It inhabits open eucalypt forests and
woodlands (particularly rough-barked species), mallee, inland acacia woodland and coastal tea-tree scrubs
(Pizzey & Knight 2007).

Varied Sittella are highly social, with groups foraging together, whereby they fly into the heads of trees and
generally make their way down limbs and the trunk of the tree. They feed on arthropods, which are gleaned
from dead branches, small branches in the canopy and crevices from rough or decorticating bark (NSW
Scientific Committee 2009c). This species typically breeds in groups of five to seven individuals during spring
and summer, with nests well camouflaged and situated in a fork, high in the living tree canopy. The same
fork or tree is often used in successive years. During winter this species forms larger companies.

The threats that affect Varied Sittella include the continued decline in habitat cover and quality (Watson et al.
2005). Furthermore, cleared agricultural landscapes potentially act as a barrier to movement and dispersal
due the sedentary nature of this species. Thus, survival and population viability is considered sensitive to
processes such as reduction in patch size and isolation and simplification of habitat including the removal of
canopy cover, logs, fallen branches and litter. Therefore, three Key Threatening Processes listed under the
TSC Act affect this species; clearing of native vegetation, loss of hollow-bearing trees and the removal of
dead wood and dead trees.
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6.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

No threatened woodland species of bird were recorded during recent field surveys. Previous field studies
associated with Boggabri Coal have recorded all of these species in the locality. It is therefore assumed that
approximately 21.9 ha of potential habitat would be affected by the proposed Modification. This habitat
provides potential foraging, roosting and breeding resources for the species. This area is a small portion of
the available habitats in the area.

Any species located in the proposed Modification area would be considered a small patch of a larger meta-
population therefore it is unlikely that the local population would be placed at risk of extinction by the
proposed Modification.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable

In relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed
It is estimated that approximately 21.9 ha of potential threatened woodland bird habitat would be affected by
the proposed Modification. However, this habitat is not considered to be core and similar habitat of equal or

greater quality exists in the adjacent landscapes.

Specific habitat features likely to be affected include down timber (used for foraging) and mature trees with
mistletoe that is used by Painted Honeyeater which is a specialist forager.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as aresult of the proposed action, and

Available threatened woodland bird habitat in the locality is considered to be already fragmented, with the
exception of Leard State Forest which occurs as a continuous patch of woodland vegetation. It is unlikely
that the proposed Modification would contribute significantly to the fragmented state of woodland bird habitat
however it would add incrementally to the impacts associated with the BCEP Project.
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality.

Due to the small size of the sites, any species within the Modification is as are considered a small proportion
of a larger meta-population and are therefore not considered to be important to the long-term survival of the
assessed species in the locality.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the Threatened Species Conservation Act 1995, the Director-General
maintains a register of critical habitat. To date, no critical habitat has been declared for these species.
Habitat occurring adjacent to the proposed Modification area in the remaining Leard State Forest, is
considered to represent ‘core habitat’, particularly for sedentary species including Brown Treecreeper,
Hooded Robin, Grey-crowned Babbler, Speckled Warbler, Diamond Firetail and Varied Sittella.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

No recovery or threat abatement plans have been prepared for the threatened woodland bird species being
assessed. The Office of Environment and Heritage has identified a number of priority actions for the recovery
of each of these species, except the Varied Sittella. The proposed Modification will not interfere significantly
with any of these priority actions.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

With respect to threatened woodland bird species, the proposed Modification contributes to one key
threatening process — clearing of native vegetation. As the proposed Modification will only make a minor
contribution to this threatening process it is considered unlikely to significantly affect species.

Conclusion

No threatened woodland bird species were located during the surveys. In previous studies conducted for
Boggabri Coal eight threated woodland species were recorded in the locality, including Brown Treecreeper,
Hooded Robin, Black-chinned Honeyeater, Grey-crowned Babbler, Speckled Warbler, Diamond Firetail and
Varied Sittella.

It is estimated that 21.9 ha of potential habitat would be affected by the proposed Modification. This is made
up of the following vegetation communities within the proposed Modification area:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

Similar habitats of equal or greater quality will remain within and surrounding the boundaries of the proposed
Modification. Populations, if present, are considered to be small patches of a larger metapopulation. The
proposed Modification is unlikely to increase fragmentation. Based on the above assessment, woodland

birds are unlikely to be significantly impacted by the proposed Modification, however the impacts add
incrementally to those associated with the BCEP Project.
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7. Spotted Harrier (Circus assimilis)

Status

The Spotted Harrier is listed as a Vulnerable species under the TSC Act.
Distribution, habitat and ecology

The Spotted Harrier is widespread throughout most of the Australian mainland. Individuals disperse widely,
with this species being nomadic and irruptive in response to local conditions (food abundance). The Spotted
Harrier occupies grassy open woodland, inland riparian woodland and grasslands, but is most commonly
associated with native grassland and agricultural environments (NSW Scientific Committee — preliminary
determination). This species builds a stick nest in open or remnant woodland and generally breeds from
August to December or February to April (Pizzey & Knight 2007). The diet of the Spotted Harrier generally
consists of terrestrial mammals (rodents), birds (quail) and reptiles (NSW Scientific Committee 2009b).

Threats

The main threat that affects this species is the clearing and degradation of foraging and breeding habitat,
particularly where it affects prey densities. Other threats include the possibility of secondary poisoning from
rodenticides and pindone used to control rabbits (NSW Scientific Committee 2009b).

Specific impacts

This species was recorded in agricultural land associated with BCEP during field studies and is frequently
observed within and around the proposed Modification area. The proposed Modification would remove 65.4
ha of potential habitat for this species, including all the vegetation communities present in the proposed
Modification area.

7.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

The Spotted Harrier was recorded in agricultural land associated with BCEP during field studies in 2010.

Approximately 0.8 ha of potential foraging habitat would be affected by the proposed Modificationthis area is
considered to be potential foraging habitat.

This species is more commonly associated with native grasslands and agricultural landscapes, where they
hunt low over the ground searching for prey. While the proposed Modification would affect 0.8 ha of potential
foraging habitat, similar habitat would remain in the area. This area is considered known foraging habitat due
to sightings during previous field surveys.

While the proposed Modification would remove foraging habitat, it is not likely that the lifecycle of this species
would be affected. Potential nesting and nesting habitats would remain in the locality post-development. The
mobility of the species would not restrict breeding mechanisms and allow dispersal to similar, higher quality
habitat in the locality.
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In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

0) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction, or

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.
In relation to the habitat of a threatened species, population or ecological community:

0) the extent to which habitat is likely to be removed or modified as a result of the action
proposed

Approximately 0.8 ha of known foraging habitat (grassland and agricultural crops, similar to where this
species was recorded during previous studies) would be affected by the proposed Modification. This area is
not considered to represent core habitat for this species, although it is recognised that it may provide
potential nesting and foraging opportunities. Similar habitats would remain in the locality post-development.

The associated BCEP could potentially create new habitat for this species at the completion of mining
activities when the subject site (particularly the open cut pit) is likely to be rehabilitated.

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

Spotted Harrier is widespread throughout most of the Australian mainland, except in densely forest or
wooded habitats of the coast. While this species is widespread, individuals are sparsely distributed, with this
species being nomadic and irruptive in response to local conditions. The ability for the Spotted Harrier to
access adjacent habitat would remain. As such, it is unlikely that the proposed Modification will fragment or
isolate the Spotted Harrier habitat to individuals or a local population’s detriment. However, it would reduce
the overall extent of known habitat to a small degree and further exacerbate key threatening processes for
these species.

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality.

This area is not considered to represent core habitat for this species, although it is recognised that it may
provide potential nesting and foraging opportunities. Extensive areas of similar habitats would remain in the
locality post-development.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations

and ecological communities. Under the TSC Act, the Director-General maintains a register of critical habitat.
To date, no critical habitat has been declared for this species due to its listing as a Vulnerable species.
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The areas proposed for the works are not considered to be critical to the survival of this species due to their
small size.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

Neither a recovery nor threat abatement plan has been prepared for the Spotted Harrier. No recovery actions
have been identified by the Office of Environment and Heritage.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

The proposed Modification would involve a small amount of clearing of native vegetation, which is a known
threatening process for this species. Whilst extensive areas of similar habitats would remain in the locality
post-development, the proposed Modification would contribute to the threatening process.

Conclusion

This species was not observed during field survey for the proposed Modification, however, the Spotted
Harrier was recorded foraging over grassland and agricultural crops during surveys for the BCEP Project and
is frequently observed within the grasslands within and directly adjoining the proposed Modification area. 0.8
ha of potential foraging habitat would be affected by the proposed Modification. The area affected is not
considered to represent core habitat for this species.

As this species is likely to exist in similar agricultural environments and remnant vegetation in the locality, it is
not likely that this species would be significantly affected by the proposed Modification.
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8. Little Lorikeet (Glossopsitta pusilla)
Status

The Little Lorikeet is listed as a Vulnerable species under the TSC Act 1995.
Distribution and habitat

The Little Lorikeet inhabits forests and woodlands, with most associations occurring in dry, open eucalypt
forest and woodlands (Office of Environment and Heritage 2011b).

Threats
Key threats to this species include:

= Extensive clearing of woodlands for agriculture. Small scale clearing, such as during road works and
fence construction, continues to destroy habitat and it will be decades before revegetated areas supply
adequate forage sites.

= The loss of old hollow bearing trees has reduced nest sites, and increased competition with other native
and exotic species that need large hollows with small entrances to avoid predation. Felling of hollow
trees for firewood collection or other human demands increases this competition.

s Competition with the introduced Honeybee for both nectar and hollows exacerbates these resource
limitations.

Specific impacts
No little lorikeet specimens were recorded during the survey. The species is considered to have a moderate
likelihood of occurring in the areas of the proposed Modification. The proposed Modification will remove 21.9

ha of potential habitat for this species including all the Box Gum woodlands. Vegetation communities within
the proposed Modification area which are considered potential habitat for this species are;

= Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

No little lorikeet was located during surveys, however habitat for little lorikeet was identified within the
woodlands within the proposed Modification area.

A total of 21.9 ha of potential habitat will be removed as a result of the proposed Modification.
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8.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

The Little Lorikeet is dependent on flowering resources across a wide range of habitats (woodlands and
forests). Breeding and nesting occurs from May — September close to feed areas and typically in riparian
areas (OEH 2012).

As the impact area is 21.9 ha it is unlikely that the lifecycle of this opportunistic species would be significantly
affected, considering that there is larger areas of foraging and breeding habitat for this species within the
wider region.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

0) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable
In relation to the habitat of a threatened species, population or ecological community:

0 the extent to which habitat is likely to be removed or modified as a result of the action
proposed

It is estimated that 21.9 ha of potential foraging habitat for the assessed species will be affected by the
proposed Modification. Given the mobility of this species, it is not considered to be significant in terms of the
available (potential) habitat in the wider locality.

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

As the Little Lorikeet is dependent on flowering resources across a wide range of already fragmented habitat,
it is unlikely that the removal of 21.9 ha of native vegetation will significantly affect these species. The
likelihood of isolation is also low due to their mobility.

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality

This area is not considered to represent core habitat for this species, although it is recognised that it may

provide potential nesting and foraging opportunities. Similar habitats would remain in the locality post-
development.
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Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land crucial to the survival of particular threatened species, population or
ecological community. Under the TSC Act, the Director-General maintains a register of critical habitat. To
date, no critical habitat has been declared for this species.

Due its high mobility, the Little Lorikeet is capable of accessing off-site habitat resources. Therefore the
habitat that is present is not considered to be critical to the survival of the species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

There are no recovery threat abatement plans or priority actions prepared for the Little Lorikeet.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

With respect to the Little Lorikeet, the proposed Modification contributes to one key threatening process —
clearing of native vegetation. As the proposed Modification will only make a minor contribution to this
threatening process it is considered unlikely to significantly affect species.

Conclusion

Within the survey area potential foraging resources were located in the following vegetation communities
within the proposed Modification area:

s Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

21.9 ha of potential habitat for the little lorikeet would be affected by the proposed Modification. However,
given the species high mobility and ability to access remnant woodland in the locality and region, it is not

likely that this species would be significantly affected by the proposed Modification. Although it would further
exacerbate key threatening processes that affect this species.
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9. Swift Parrot (Lathamus discolour)

Status

The Swift Parrot is listed as Endangered under the TSC Act 1995 and the EPBC Act 1999.
Distribution and habitat

Breeding occurs in Tasmania, migrates to mainland Australia in autumn, over-wintering, particularly in
Victoria and central and eastern NSW.

In mainland Australia the species is semi-nomadic, foraging in flowering eucalypts in eucalypt associations,
particularly box-ironbark forests and woodlands. Preference for sites with highly fertile soils where large trees
have high nectar production, including along drainage lines and isolated rural or urban remnants, and for
sites with flowering Acacia pycnantha, is indicated. Sites used vary from year to year (Garnett & Crowley
2000),(Swift Parrot Recovery Team 2001).

Threats

Key threats to this species include:

= On the mainland the main threat is loss of habitat through clearing for agriculture, and urban and
industrial development.

s Collisions with wire netting fences, windows and cars, during the breeding season and winter migration
(especially where such obstacles are in close proximity to suitable habitat).

Specific impacts

No Swift Parrot specimens were recorded during field surveys in May 2013. The species is considered to
have a moderate likelihood of occurring in the areas of the proposed Modification. The proposed Modification
will remove 21.9 ha of potential woodland habitat for this species including the following vegetation
communities:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest
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9.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

The Swift Parrot is an opportunistic blossom nomad dependent on flowering resources across a wide range
of habitats (woodlands and forests). The removal of 21.9 ha of habitat containing suitable foraging trees for
these species is highly unlikely to disrupt their lifecycle. However, given the species high mobility and ability
to access remnant woodland in the locality and region, it is not likely that this species would be significantly
affected by the proposed Modification.

Breeding events for the Swift Parrot occur during summer in Tasmania so no critical breeding habitat will be
affected by the proposed Modification. It is therefore considered that the proposed Modification is not likely to
affect the lifecycle of this species.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

0) is likely to have an adverse effect on the extent of the ecological community such that its
local occurrence is likely to be placed at risk of extinction

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable
In relation to the habitat of a threatened species, population or ecological community:

0 the extent to which habitat is likely to be removed or modified as a result of the action
proposed

It is assumed that approximately 21.9 ha of potential foraging habitat for the assessed species will be
affected by the proposed Modification. Given the mobility of this species, it is not considered to be significant
in terms of the available (potential) habitat in the wider locality.

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

As the Swift Parrot is dependent on flowering resources across a wide range of already fragmented habitat, it
is unlikely that the removal of 21.9 ha of native vegetation will significantly affect these species. The
likelihood of isolation is also low due to their mobility.

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality.

This area is not considered to represent core habitat for this species, although it is recognised that it may
provide potential nesting and foraging opportunities. Similar habitats would remain in the locality post-
development.
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Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, population
or ecological community. Under the TSC Act, the Director-General maintains a register of critical habitat. To
date, no critical habitat has been declared for these species.

As previously mentioned, due its high mobility, these species are capable of accessing off site habitat
resources. Moreover, Swift Parrots breed in spring/ summer in Tasmania and as such, no breeding habitat
would be affected by the proposed Modification. It is therefore considered that the proposed Modification will
not have an adverse effect on critical habitat.

Whether the action proposed is consistent with the objectives or actions of arecovery plan or threat
abatement plan

There is neither a recovery nor threat abatement plan for the Swift Parrot. The Office of Environment and
Heritage has however identified 14 priority actions owing to the small extent of potential habitat to be
removed (21.9 ha), the proposed Modification is not considered inconsistent with any identified priority action
statements or recovery measures.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

With respect to the Swift Parrot the proposed Modification contributes to one key threatening process —
clearing of native vegetation. As the proposed Modification will only make a minor contribution to this
threatening process it is considered unlikely to significantly affect this species.

Conclusion

Potential foraging resources were located in the proposed Modification area within the following vegetation
communities:

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

s Pilliga Box — Poplar Box White cypress pine grassy open forest.

It is estimated that 21.9 ha of potential winter foraging habitat for the Swift Parrot would be affected by the
proposed Modification. However, given the species high mobility and ability to access adjacent remnant
habitat in the locality and region, it is not likely that this species would be significantly affected by the

proposed Modification. However, it would further exacerbate key threatening processes that affect this
species.
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9.2 EPBC Act significance assessment
The Swift Parrot is listed as Endangered under the EPBC Act.

An action is likely to have a significant impact on an endangered species if there is a real chance or
possibility that it will result in one or more of the following.

Lead to along-term decrease in the size of a population

Potential foraging habitat for this species exists in the proposed Modification area, however the extent
proposed to be removed represents a very small proportion of available habitat in the locality. As Swift
Parrots breed in Tasmania and given the high mobility of this species, no breeding resources would be
affected by the proposed Modification. Therefore, it is considered unlikely that the proposed Modification
would lead to a long-term decrease in this species.

Reduce the area of occupancy of the species

The proposed Modification will remove 21.9 ha of foraging habitat for this species. This area is relatively
small in terms of the extent of similar or greater quality habitat available in the proposed Modification area
and surrounding landscape.

Fragment an existing population into two or more populations

Owing to the mobility of this species, the proposed Modification is unlikely to fragment any populations
potentially present.

Adversely affect habitat critical to the survival of a species

No critical habitat is listed for this species. Habitat critical to the survival of a species may also include areas
that are not listed on the Register of Critical Habitat if they are necessary:

s for activities such as foraging, breeding, roosting, or dispersal

n  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

s for the reintroduction of populations or recovery of the species or ecological community (Department of
Environment, 2013).

The proposed Modification would remove 21.9 ha of suitable winter foraging habitat. As this species is highly
mobile, it is likely that the abundance of higher quality foraging resources in the locality would be used by
locally occurring Swift Parrots. As such the habitat within the proposed Modification area is not considered to
be critical to the survival of the species.

Disrupt the breeding cycle of a population

Swift Parrots breed in Tasmania during spring and summer, migrating to south-eastern Australia during
autumn and winter (Department of Environment and Conservation 2006c¢). While Swift Parrots are
dependent on flowering resources across a wide range of habitats (woodlands and forests) within their NSW
wintering grounds, the removal of 21.9 ha of suitable habitat is not likely to disrupt their migratory patterns.
As such, the proposed Modification is not likely to affect their breeding cycle.

2119017A-ENV-REP-001 RevA:BT/BT: 40/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the extent that the
species is likely to decline

The proposed Modification will remove 21.9 ha of potential foraging habitat for this species. This area of
potential habitat is relatively small in terms of the extent of similar or greater quality habitat within the
surrounding landscape. As such, it is unlikely that the proposed Modification would cause the Swift Parrot to
decline.

Result in invasive species that are harmful to a critically endangered or endangered species
becoming established in the endangered or critically endangered species’ habitat

It is not likely that invasive species (such as introduced predators) that are potentially harmful to the Swift
Parrot would become further established as a result of the proposed Modification.

Introduce disease that may cause the species to decline, or
It is not likely that disease would be increased by the proposed Modification.
Interfere with the recovery of the species.

The Action Plan for Australian Birds (Garnett & Crowley 2000) addresses the need for further ecological
research on the species and the conservation and protection of roosting habitat and identification of specific
breeding requirements.

Specific objectives of the Swift Parrot Recovery Plan (Swift Parrot Recovery Team 2001) include:

= identify priority habitats and sites across the range of the Swift Parrot

= implement management strategies to protect and improve priority habitats and sites resulting in a
sustained improvement in carrying capacity

= reduce the incidence of collisions with man-made structures

= determine population trends within the breeding range

= quantify improvements in carrying capacity by monitoring changes in extent and quality of habitat

= increase public awareness about the recovery program and to involve the community in the recovery.
Owing to the small extent of potential habitat to be removed and its location outside of listed priority habitats,

it is considered that the proposed Modification will not interfere substantially with the recovery of the Swift
Parrot.

Conclusion

Potential habitat for the Swift Parrot was present within the proposed Modification area within the following
vegetation communities:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

This species is considered to have a moderate-high likelihood of occurrence within the proposed Modification
area. The proposed Modification would remove 21.9 ha of potential habitat for the Swift Parrot, which
represents a small proportion of available habitat in the locality. Owing to the mobility of the species and
small extent of potential habitat to be removed, the proposed Modification is unlikely to significantly impact
upon this species or interfere with its recovery.
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10. Regent Honeyeater (Xanthomyza phrygia)
Status

The Regent Honeyeater is listed as Endangered and Migratory under the EPBC Act 1999 and Critically
Endangered under the TSC Act 1995. Under the Environment Protection and Biodiversity Conservation Act
1999 important habitat for migratory species includes areas where the species is declining. Given that this
species is endangered, it can be considered to be declining within the proposed Modification area and the
wider locality. This species is therefore assessed using the threatened species criteria of the Principal
Significance Guidelines 1.1 (Department of the Environment and Heritage 2006a).

Distribution, habitat and ecology

Regent Honeyeaters inhabit dry open forest and woodland, particularly Box-lronbark woodland, and riparian
forests of River She-oak (Department of Environment and Conservation 2006c). The woodlands they inhabit
support a significantly high abundance and species richness of bird. These woodlands have significantly
large numbers of mature trees, high canopy cover and abundance of mistletoes (Higgins et al. 2001).

The Regent Honeyeater is a generalist forager, which mainly feeds on the nectar from a wide range of
eucalypts and mistletoes. Key eucalypt species include Mugga Ironbark, Yellow Box, Blakely's Red Gum,
White Box and Swamp Mahogany. Nectar and fruit from the mistletoes Amyema miquelii, A. pendula and A.
cambagei are also eaten during the breeding season (Oliver 2000). When nectar is scarce, lerp and
honeydew comprise a large proportion of the diet. Insects make up about 15 % of the total diet and are
important components of the diet of nestlings (Higgins et al. 2001). A shrubby understorey is an important
source of insects and nesting material (Oliver et al. 1998).

Colour-banding of Regent Honeyeater has shown that the species can undertake large-scale nomadic
movements in the order of hundreds of kilometres (Higgins et al. 2001). However, the exact nature of these
movements is still poorly understood. It is likely that movements are dependent on spatial and temporal
flowering and other resource patterns. To successfully manage the recovery of this species a full
understanding of the habitats used in the non-breeding season is critical (Department of Environment and
Conservation 2006c).

There are three known key breeding areas, two of them in NSW — Capertee Valley and Bundarra-Barraba
regions (Geering & French 1998). The species breeds from May to March, but with peak breeding activity
from September to November (NSW Department of Environment and Climate Change 2009b) in Box-
Ironbark and other temperate woodlands and riparian gallery forest dominated by River She-oak. Regent
Honeyeaters usually nest in horizontal branches or forks in tall, mature eucalypts and She-oaks (Oliver
2000). An open cup-shaped nest is constructed of bark, grass, twigs and wool (Oliver et al. 1998).

Threats
Threats to this species include:
= Historical loss, fragmentation and degradation of habitat from clearing for agricultural and residential

development, particularly fertile Yellow Box-White Box-Blakely's Red Gum woodlands.

= Continuing loss of key habitat tree species and remnant woodlands from strategic agricultural
developments, timber gathering and residential developments.

m  Suppression of natural regeneration of over storey tree species and shrub species from overgrazing.
Riparian gallery forests have been particularly affected by overgrazing.

= Inappropriate forestry management practices that remove large, mature resource-abundant trees.
Firewood harvesting in Box-Ironbark woodlands can also remove important habitat components.
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= Competition from larger aggressive honeyeaters, particularly Noisy Miners, Noisy Friarbirds and Red
Wattlebirds.

= Egg and nest predation by native birds (Department of Environment and Conservation 2006c¢).
Specific impacts

This species was not recorded during surveys for the BCEP project or the proposed Modification, however
habitat exists within the Box Gum habitats of the proposed Modification area, including:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

Approximately 21.9 ha of potential habitat will be removed as a result of the Modification. Whilst this small

area will add incrementally to the loss of habitat for the Regent Honeyeater it is small in comparison to larger
areas of this community present in the wider region.
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10.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

It is assumed that 21.9 ha of potential habitat for this species, including foraging, roosting and nesting
resources would be affected by the proposed. The proposed Modification areas are situated approximately
50 km to the south-west of one of only two main breeding locations in NSW, being the Bundarra-Barraba
area. While this species has not been recorded in the BCEP project area, the presence of large tracts of
suitable habitat coupled with records of this species occurring west to the Pilliga Nature Reserve (NSW
Department of Environment and Climate Change 2009b), indicate that the proposed Modification area might
be utilised at least on a transient basis. While this species may exhibit some fidelity to nesting areas, pairs
have also been recorded breeding up to 75 km from sites used in the previous breeding season (Oliver
1998) (Oliver 2000) (Geering & French 1998) (Oliver et al. 1998). However, any identified population of
Regent Honeyeater in the area would not be restricted to habitat within the subject site, due to the species’
large home range, similar foraging and nesting habitat can be accessed in the local area. Although the
proposed Modification may temporarily affect the dynamics of any potential local population, it is not likely to
affect the lifecycle of this species, but would exacerbate key threatening processes that currently undermine
this species recovery.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction

(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.
In relation to the habitat of a threatened species, population or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed

21.9 ha of habitat is likely to be removed or modified as a result of the proposed Modification. This is in
addition to the incremental loss of habitat for this species.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as aresult of the proposed action, and

The habitat within the project area is already largely fragmented. Removal of 21.9 ha of potential habitat for
the species would not affect habitat connectivity to a level that would impact upon the conservation of the
species, especially considering the high mobility of the species.

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality.
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Whilst the proposed Modification will result in a small incremental loss in habitat it is unlikely to significantly
affect the long term survival of the Regent Honeyeater.

This area is not considered to represent core habitat for this species, although it is recognised that it may
provide potential breeding and foraging opportunities. Similar habitats would remain in the locality post-
development.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act 1995, the Director-General maintains a register of critical
habitat. To date, no critical habitat has been declared for this species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

The Action Plan for Australian Birds (Garnett & Crowley 2000) addresses the need for further ecological
research on the species and the conservation and protection of roosting habitat and identification of specific
breeding requirements.

Specific objectives of the Regent Honeyeater recovery plan (Menkhorst et al. 1999) include:

= Maintain and enhance the value of Regent Honeyeater habitat at the key sites and throughout the
former range, by active participation in land-use planning processes and by active vegetation
rehabilitation at strategic sites.

= Monitor trends in the Regent Honeyeater population size and dispersion across its range to allow
assessment of the efficacy of management actions

m  Facilitate research on strategic questions that will enhance the capacity to achieve the long-term
objectives. In particular, determine the whereabouts of Regent Honeyeaters during the non-breeding
season and during breeding season absences from known sites. Identify important sites and habitat
requirements at these times.

= Maintain and increase community awareness, understanding and involvement in the recovery effort

= Maintain the captive population of Regent Honeyeaters at a size that will provide adequate stock to:
provide insurance against the demise of the wild population; continuously improve captive-breeding and
husbandry techniques; provide adequate stock for trials of release strategies; and maintain 90 % of the
wild heterozygosity in the captive population.

The removal of a small area of habitat for this species is unlikely to interfere with the objectives of the Regent
Honeyeater recovery plan.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

With respect to the Regent Honeyeater the proposed Modification contributes to one key threatening process
— loss of foraging habitat (mature key nectar tree species & mistletoe). As the proposed works will only make
a minor contribution to this threatening process it is considered unlikely to significantly affect species.

Conclusion
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Approximately 21.9 ha of potential habitat will be removed by the proposed Modification. This is made up of
the following vegetation communities present within the proposed Modification area:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

It is unlikely that removal of this small amount of woodland would have a significant impact upon the Regent
Honeyeater..
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10.2 EPBC Act significance assessment
Will the action lead to a long-term decrease in the size of a population of a species?

The subject site boundary is situated approximately 50 km to the south-west of one of only two main
breeding locations in NSW, being the Bundarra-Barraba area. The presence of large tracts of suitable habitat
coupled with records of this species occurring west to the Pilliga Nature Reserve (NSW Department of
Environment and Climate Change 2009b), indicate that the subject site might be utilised on a transient basis.
However, any identified population of Regent Honeyeater in the area would not be restricted to habitat within
the subject site, due to the species’ large home range, similar foraging and nesting habitat can be accessed
in the locality. Therefore, the proposed Modification is not likely to result in a decline of the local population.

Will the action reduce the area of occupancy of the species?

The subject site is situated approximately 50 km to the south-west of one of only two main breeding locations
in NSW, being the Bundarra-Barraba area (NSW Department of Environment and Climate Change 2009b).
Furthermore, this species is known to disperse widely (Higgins et al. 2001), and with records occurring west
to the Pilliga Nature Reserve (NSW Department of Environment and Climate Change 2009b), it is considered
that this species might utilise habitat resources within the proposed Modification area on at least a transient
basis. Although the species is highly mobile, which is likely to be in response to spatial flowering and
resources (Higgins et al. 2001), the removal of 21.9 ha of potential habitat would reduce the area of
occupancy for the Regent Honeyeater. However this is unlikely to be significant due to the small area of
removal.

Will the action fragment an existing population into two or more populations?

Regent Honeyeaters are highly mobile and have a large foraging range that enables them to access similar
habitat resources in the locality. Therefore, it is not likely that the proposed Modification would isolate habitat
or fragment an existing population into two or more populations.

Will the action adversely affect habitat critical to the survival of a species?

The Regent Honeyeater is known to breed in two main areas in NSW, being the Bundarra-Barraba area and
Capertee Valley. Regent Honeyeater'’s typically occur in associations that support species which produce
copious amounts of nectar, including Eucalyptus albens. They are also associated with woodland that
support E. blakelyi, E. crebra and sometimes native Callitris (pine) woodlands mixed with eucalypts (NSW
Department of Environment and Climate Change 2009b). The Modification supports Eucalyptus albens and
E. crebra, and thus, with the Modification occurring in proximity to a known breeding area, it potentially
provides important breeding resources for this species. However, as this species would not be restricted to
habitat within the Modification study area, this area may not be considered critical to the survival of this
species.

Will the action disrupt the breeding cycle of a population?

The proposed Modification would affect 21.9 ha of potential habitat for this species, including foraging and
nesting resources. Furthermore, the Modification study area occurs approximately 50 km from one of two
main locations where this species is concentrated, being the Bundarra-Barraba area (NSW Department of
Environment and Climate Change 2009b), While this species may exhibit some fidelity to nesting areas,
pairs have also been recorded breeding up to 75 km from sites used in the previous breeding (Oliver 1998)
(Oliver 2000) (Geering & French 1998) (Oliver et al. 1998). Therefore, while this species may utilise habitat
resources in the Modification study area on at least a transient basis, the removal of 21.9 ha of potential
habitat is not likely to disrupt the breeding cycle of a potential population of Regent Honeyeater. It will
however add incrementally to the processes threatening this species.
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Will the action modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline?

The modification study area occurs approximately 50 km to the south-west of one, of only two main locations
where this species is concentrated in NSW, being the Bundarra-Barraba area (NSW Department of
Environment and Climate Change 2009b). The removal of 21.9 ha of vegetation would not significantly
modify, destroy, remove and decrease the availability of habitat for Regent Honeyeater, although it adds to
the incremental loss of habitat for this species.

Will the action result in invasive species that are harmful to an endangered species becoming
established in the endangered species” habitat?

It is not likely that invasive species (such as introduced predators) that are potentially harmful to the Regent
Honeyeater would become further established as a result of the proposed modification.

Will the action introduce disease that may cause the species to decline?

No. Itis not likely that disease would be increased by the removal of a small area of habitat for the proposed
modification.

Will the action interfere with the recovery of the species?

The Action Plan for Australian Birds (Garnett & Crowley 2000) addresses the need for further ecological
research on the species and the conservation and protection of roosting habitat and identification of specific
breeding requirements.

Specific objectives of the Regent Honeyeater recovery plan (Menkhorst et al. 1999) include:

= Maintain and enhance the value of Regent Honeyeater habitat at the key sites and throughout the
former range, by active participation in land-use planning processes and by active vegetation
rehabilitation at strategic sites.

= Monitor trends in the Regent Honeyeater population size and dispersion across its range to allow
assessment of the efficacy of management actions

m  Facilitate research on strategic questions that will enhance the capacity to achieve the long-term
objectives. In particular, determine the whereabouts of Regent Honeyeaters during the non-breeding
season and during breeding season absences from known sites. Identify important sites and habitat
requirements at these times.

= Maintain and increase community awareness, understanding and involvement in the recovery effort

= Maintain the captive population of Regent Honeyeaters at a size that will provide adequate stock to:
provide insurance against the demise of the wild population; continuously improve captive-breeding and
husbandry techniques; provide adequate stock for trials of release strategies; and maintain 90 % of the
wild heterozygosity in the captive population.

It is not likely that the proposed modification will significantly interfere with the recovery of the species.
Conclusion

Populations of Regent Honeyeaters in the locality are considered important, particularly those using the area
for breeding resources. It is considered unlikely that the proposed Modification would significantly affect the
species. However, the proposed Modification would add incrementally to the processes threatening this

species, through the removal of 21.9 ha of potential habitat, including:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.
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= Yellow Box-Blakely’sBlakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

Whilst a small area of habitat for this species will be removed it is unlikely that this will lead to a significant
impact for this species.
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11. Superb Parrot (Polytelis swainsonii)
Status

The Superb Parrot is listed as Vulnerable under both the Environment Protection and Biodiversity
Conservation Act 1999 and Threatened Species Conservation Act 1999.

Distribution, habitat and ecology

Superb Parrots inhabit Box-Gum, Box-Cypress-pine and Boree Woodlands and River Red Gum Forest. 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 (Higgins 1999). This species
nests in small colonies, often with more than one nest in a single tree, and breed between September and
January (Department of Environment and Conservation 2006c¢). Part of the population of this species
undertakes regular seasonal movements from the south-west slopes region to the eucalypt—pine woodlands
of central-north and central-west NSW, with the range extending north to around Narrabri and Wee Waa
(Department of Environment Water Heritage & Arts 2009)

Superb Parrots may forage up to 10 km from nesting sites, primarily in grassy box woodland. They feed in
trees and understorey shrubs and on the ground; their diet consists mainly of grass seeds and herbaceous
plants. The parrots also eat fruits, berries, nectar, buds, flowers, insects and grain (Higgins 1999)

Threats
Threats to this species include:

= poor regeneration of nesting trees and food resources

= removal of hollow-bearing trees

s clearing of woodland remnants

s feeding on grain spills and subsequently being struck by vehicles

= loss of hollows to feral bees and native and exotic hollow-nesting birds

m illegal trapping which can also result in the destruction of hollows (Department of Environment and
Conservation 2006c).

Specific impacts

This species was not recorded during surveys for the BCEP project or the proposed Modification; however
habitat exists within the woodlands and open forest habitat of the proposed Modification area, including the
following vegetation communities:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

Approximately 21.9 ha of potential habitat will be removed as a result of the Modification.
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11.1 TSC Act Significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

Habitat likely to be affected by the proposed Modification provides foraging, roosting and breeding
resources. It is unlikely that removal of 21.9 ha of potential habitat, representing only a small fraction of
available habitat, would have a significant impact upon the lifecycle of the species in the locality, however it
adds to the cumulative loss of habitat for this species within the locality.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable
In relation to the habitat of a threatened species, population or ecological community:
(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed

Superb Parrot is a highly mobile, remnant habitat occurring outside the boundaries of the proposed
Modification is likely to support local populations. It is unlikely that removal of 21.9 of potential habitat would
have a significant impact upon the species, however it adds to the loss of habitat for this species.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as aresult of the proposed action, and

The habitat within the project area is already fragmented. Removal of a total 21.9 ha of potential habitat
across the Modification sites would not affect habitat connectivity to a level that would impact upon the
conservation of the species.

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality.

Whilst the proposed Modification will result in a small incremental loss in habitat it is unlikely to significantly
affect the long term survival of the Superb Parrot.

This area is not considered to represent core habitat for this species, although it is recognised that it may
provide potential nesting and foraging opportunities. Similar habitats would remain in the locality in the long
term.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)
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Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act, the Director-General maintains a register of critical habitat.
To date, no critical habitat has been declared for this species due to its listing as a Vulnerable species.
However despite not being on the register habitat within the proposed Modification is not considered to be
critical.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

There is a national recovery plan for the Superb Parrot that outlines 4 broad recovery actions for the species.
The proposed modification is unlikely to interfere with these recovery objectives owing to the small extent of
potential habitat to be removed, the proposed Modification is not considered inconsistent with any identified
priority action statements or recovery measures.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

With respect to the Superb Parrot the proposed Modification contribute to one key threatening process —
clearing of native vegetation. As the proposed works will only make a minor contribution to this threatening
process it is considered unlikely to significantly affect species.

Conclusion

21.9 ha of potential habitat will be removed by the proposed Modification. This is made up of the following
vegetation communities identified in the proposed Modification area:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

It is unlikely that removal of 21.9 ha of grassy woodland would have a significant impact upon the species;
however it a.
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11.2 Significance assessment — Environmental Planning and Assessment Act 1979
How is the Project likely to affect the lifecycle of a threatened species and/or population?

This species has a breeding range occurring in three main areas, being; the Murray and Edwards Rivers;
along the Murrumbidgee River; and an area bounded by Molong, Yass and Young (Department of
Environment and Conservation 2006b). At least part of the population of the Superb Parrot undertakes
regular seasonal movements, vacating breeding areas at the conclusion of the breeding season and heading
north to the eucalypt-pine woodlands of central-west NSW (Department of Environment and Conservation
2006b) (Department of Environment Water Heritage & Arts 2009). While this species is dependent on
flowering resources across a wide range of habitats (woodlands and forests) in its wintering grounds in NSW,
the removal of 33.8 ha of potential habitat is not likely to disrupt their migratory pattern, which generally
occurs 50 km to the west of the Project. As such, the Project is not likely to affect this species lifecycle.

How is the Project likely to affect the habitat of a threatened species, population or ecological
community?

Approximately 21.9 ha of potential foraging habitat for this species would be affected by the Modification.
This species has a breeding range occurring in three main areas, being; the Murray and Edwards Rivers;
along the Murrumbidgee River; and an area bounded by Molong, Yass and Young (Department of
Environment and Conservation 2006b). Therefore, no breeding habitat would be affected by the Project.

Vegetation occurring within the proposed Modification area could potentially be used by individuals of those
populations of this species that migrate to the north of their range during winter. This species range extends
north to around Wee Waa and Narrabri, from a line joining Coonabarabran and Narrabri, and extending as
far west as Quambone, with occasional records further (Department of Environment Water Heritage & Arts
2009) (Department of Environment and Conservation 2006b). Although Leard State Forest essentially occurs
outside the normal range of where this species migrates; the removal of approximately 21.9 ha of potential
foraging habitat might reduce the area of occupancy of this species. However, given that this species was
not recorded in the proposed Modification area or the BCEP Project Boundary, that the northern range of this
species effectively occurs (approximately) 50 km to the north-east of Leard State Forest, and the fact that
any local population of Superb Parrot would not be restricted to habitat resources in the proposed
Modification area; it is considered that the Modification would not reduce the area of habitat for this species.

Does the Project affect any threatened species or populations that are at the limit of its known
distribution?

The Superb Parrot is found throughout all regions of eastern inland NSW. Breeding sites are known to occur
in the Riverina along the corridors of the Murray, Edward and Murrumbidgee Rivers where birds are present
all year round, and also in an area bounded by Molong, Yass and Young. (Department of Environment and
Conservation 2006b). At least part of the population of the Superb Parrot undertakes regular seasonal
movements, vacating breeding areas at the conclusion of the breeding season and heading north to the
eucalypt-pine woodlands of central-west NSW during winter (Webster 1988). The north of this species’ range
(for that part of the population which migrates annually) extends to around Wee Waa and Narrabri from a line
joining Coonabarabran and Narrabri, and extends as far west as Quambone, with occasional records further
west (Department of Environment and Conservation 2006b). Although the proposed Modification area
essentially occurs outside the normal range of where this species migrates; any identified species potentially
occurring within the proposed Modification area could be considered as occurring at the north-eastern limit of
its distribution. However, with such a far ranging distributional limit in the northern wintering grounds, this
species would not be at the distributional limit of its known distribution.
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How is the Project likely to affect current disturbance regimes?

The proposed Modification area currently exhibits disturbance regimes associated with agriculture, grazing
and mining. These disturbances include vegetation clearing and habitat removal, artificial noise/light regimes
and some weed invasion.

The Modification would increase the clearing of native vegetation, which is a known disturbance for this
species. The Modification would also increase edge effects and would essentially introduce edge effects into
new areas, however the areas impacted are already suffer edge effects and weed invasion.

How is the Project likely to affect habitat connectivity?

Habitat connectivity would be unlikely to be affected by the Modification due to the small area to be impacted
(21.9 ha) and the high mobility of this species.

How is the Project likely to affect critical habitat?

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the Threatened Species Conservation Act 1995, the Director-General
maintains a register of critical habitat. To date, no critical habitat has been declared due to this species listing
as a Vulnerable species. However, potential habitat occurring in the proposed Modification area is not
considered critical to the survival of this species.

Conclusion

Although the Superb Parrot was not recorded in the proposed Modification area however within the proposed
Modification area there is potential foraging resources for that part of the population that migrates north at
the conclusion of the breeding season (winter). While the Modification would affect 21.9 ha and this would
add to the remnant woodland, being removed as part of the BCEP Project, it is considered that the
Modification would not reduce the area of occupancy of this species as the general area that this species
occupies during migration, essentially occurs (approximately) 50 km to the west of the modification area.
While vagrant records of this species may occur within the vicinity of the proposed Modification area, it is not
likely that this species would be significantly affected by the Modification.
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12. Turquoise Parrot (Neophema pulchella)

Status

The Turquoise Parrot is listed as Vulnerable under Schedule 2 of the TSC Act.
Distribution and habitat

Turquoise Parrots occur in the foothills of the Great Dividing Range in eucalypt woodlands and forests with a
grassy or sparsely shrubby understorey, often in the edges of eucalypt woodland adjoining clearings,
timbered ridges and creeks in farmland (Department of Environment and Conservation 2006c). They nest in
tree hollows, stumps or even fence posts, from August to December, laying four or five eggs on a nest of
decayed wood dust. This species is usually seen in pairs or small, possibly family, groups and has also been
reported in flocks of up to 30 individuals (Higgins 1999). The parrots spend most of the day on the ground
and feed on seeds of both native and introduced grass and herb species. They forage quietly and may be
quite tolerant of disturbance (Garnett & Crowley 2000).

Threats

This species is predominately threatened by degradation or loss of habitat, particularly the loss of hollow
bearing trees (OEH 2012).

Specific impacts
This species was recorded during recent field surveys for the BCEP Project, in Grassy Woodlands on fertile
soils, however was not recorded during survey for the proposed Modification. Within the proposed

Modification area, potential habitat exists within the following vegetation communities:

s Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’'s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

Approximately 21.9 ha of potential habitat would be modified as a result of the Modification.
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12.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

Habitat likely to be affected by the proposed Modification provides foraging, roosting and breeding
resources. It is unlikely that removal of 21.9 ha of potential habitat, representing only a small fraction of
available habitat, would have a significant impact upon the lifecycle of the species in the locality

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable
In relation to the habitat of a threatened species, population or ecological community:
(iii) the extent to which habitat is likely to be removed or modified as a result of the action proposed

Turquoise Parrot is commonly associated with disturbed areas and often favours the ecotone of forest edges
and pasture or other grasslands (NSW Department of Environment and Climate Change 2009c). As this
species is highly mobile, remnant habitat occurring outside the boundaries of the proposed Maodification is
likely to support local populations. It is unlikely that removal of 21.9 ha of potential habitat would have a
significant impact upon the species.

(iv) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as aresult of the proposed action, and

The habitat within the project area is already fragmented. Removal of a total 21.9 ha of potential habitat
across the Modification sites would not affect habitat connectivity to a level that would impact upon the
conservation of the species.

(v) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality.

Whilst the proposed Modification will result in a small incremental loss in habitat it is unlikely to significantly
affect the long term survival of the Turquoise Parrot.

This area is not considered to represent core habitat for this species, although it is recognised that it may

provide potential nesting and foraging opportunities. Similar habitats would remain in the locality post-
development.
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Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act, the Director-General maintains a register of critical habitat.
To date, no critical habitat has been declared for this species due to its listing as a Vulnerable species.
However despite not being on the register habitat within the proposed Modification is not considered to be
critical.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

There is neither a recovery nor threat abatement plan for the Turquoise Parrot. The Office of Environment
and Heritage has however identified 10 priority actions. Owing to the small extent of potential habitat to be
removed, the proposed Modification is not considered inconsistent with any identified priority action
statements or recovery measures.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

With respect to the Turquoise Parrot the proposed Modification contribute to one key threatening process —
clearing of native vegetation. As the proposed works will only make a minor contribution to this threatening
process it is considered unlikely to significantly affect species.

Conclusion

21.9 ha of potential habitat will be removed by the proposed Modification. This is made up of the following
vegetation communities identified in the proposed Modification area:

m  Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

It is unlikely that removal of 21.9 ha of habitat would have a significant impact upon the species.
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13. Little Eagle (Hieraaetus morphnoides)

Status

The Little Eagle is listed as a Vulnerable species under the TSC Act.
Distribution, habitat and ecology

The Little Eagle is distributed throughout most of the Australian mainland, except in the most densely
forested parts of the Great Dividing Range escarpment (NSW Scientific Committee 2009a), with adults being
sedentary (to partly migratory in autumn-winter) and young being dispersive (Pizzey & Knight 2007). The
Little Eagle occupies plains, foothills, open eucalypt forest and woodland or open woodland, while acacia
woodlands and riparian woodlands of interior NSW are also used (Marchant and Higgins 1993). This species
builds a large stick nest in tall living trees within remnant patches of vegetation and generally breeds from
July to October (Pizzey & Knight 2007). The diet of the Little Eagle generally consists of terrestrial mammails,
birds and reptiles (NSW Scientific Committee 2009a).

Threats

Over 50 % of forest and woodlands in NSW have been cleared (Lunney 2004), thus, the main threat that
affects this species is the further clearing and degradation of foraging and breeding habitat (NSW Scientific
Committee 2009a). On the NSW tablelands and western slopes, important habitat is 53 — 84 % cleared and
moderately to highly stressed (NSW Scientific Committee 2009a). Loss of breeding sites may bring this
species into increasing interspecific competition with the larger and more dominant Wedge-tailed Eagle.

Specific impacts

This species has been recorded during field studies for BCEP, soaring over the proposed Modification area
and adjoining landscapes. As all the vegetation communities are considered potential habitat for the Little
Eagle, The proposed Modification would require clearing of 22.7 ha of potential breeding and foraging habitat
for this species.
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13.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

Approximately 22.7 ha of known and potential foraging and breeding habitat for Little Eagle would be
affected by the proposed Project Boundary Modification.

The proposed Modification would not require the removal of hollow-bearing trees, which are a requirement
for this species to build a nest — therefore not reducing potential breeding habitat. Also similar habitats will
remain in the area. As it is a marginal disturbance, and considering the mobility of this species and the large
home ranges occupied, it is considered unlikely that the proposed Modification would adversely affect the
lifecycle of the species. However, it would add incrementally to the loss of foraging habitat.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.

In relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed
97.7 ha of potential habitat would be removed representing a small reduction in habitat for the Little Eagle.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as aresult of the proposed action, and

Remnant forest and woodland vegetation on private land adjacent to wooded areas along roads, tracks,
creeks and paddock boundaries is essential to maintain connectivity across the landscape, to facilitate
dispersal and to maintain foraging and breeding resources (NSW National Parks and Wildlife Service 2003).
An area of 22.7 ha comprising nesting and foraging habitat, would be affected by the proposed Project
Boundary Modification, thereby reducing the overall extent of known and potential habitat. Connectivity
would not be affected any more than currently occurs in the locality.

Due to the large home range and mobility of this species, the ability to access adjacent habitat occurring
outside the proposed Modification area would remain. Therefore, it is unlikely that individuals or a local
population of this species would become fragmented or isolated from other areas of habitat. However, it
would reduce the overall extent of known habitat and further exacerbate key threatening processes for this
species.
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(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality.

Due to the small size of habitat to be disturbed (22.7 ha) and considering the remaining habitat within the
locality and the wider region this area is not considered to represent core habitat for this species, although it
is recognised that it provides nesting and foraging opportunities.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act, the Director-General maintains a register of critical habitat.
To date, no critical habitat has been declared for this species due to its listing as a Vulnerable species.
Regardless, the small area of habitat affected by the proposed Modification is not considered critical to the
survival of this species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

Neither a recovery nor threat abatement plan has been prepared for the Little Eagle. There have also been
no recovery actions identified by the Office of Environment and Heritage.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

The proposed Modification would involve a small amount of clearing of native vegetation, which is a known
disturbance for this species.

Conclusion
The proposed Modification would impact upon 22.7 ha of known foraging habitat. While this reduction would
add incrementally to the loss of foraging and breeding habitat in the locality, it is not likely to significantly

affect this species, as a large continuous patch of remnant woodland would remain within the locality and the
wider region of the proposed Modification.

2119017A-ENV-REP-001 RevA:BT/BT: 60/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

14. Square-tailed Kite (Lophoictiniaisura)
Status

The Square-tailed Kite (Debus et al. 1993)is listed as a Vulnerable species under the TSC Act (NSW
National Parks and Wildlife Service 1999b).

Distribution, habitat and ecology

This raptor is endemic to Australia and is widespread throughout the mainland, although it is sparsely
distributed (Marchant and Higgins 1993). The species is recorded along coastal and sub-coastal areas, from
south-western to northern Australia, Queensland, NSW and Victoria. Scattered records throughout NSW
indicate that the species is a regular resident along the major west-flowing river systems. This species is also
migratory throughout its range and is a summer breeding migrant to south-eastern and south-western
Australia. The Square-tailed Kite inhabits open forests, woodlands with particular preference for timbered
watercourses. Within NSW, the species is often associated with ridge and gully forests containing Eucalyptus
longifolia (Woollybutt), E. maculata (Spotted Gum) E. elata (River Peppermint) and E. smithii (Ironbark
Peppermint), as well as forests containing Angophora and Callitris and Box-lronbark woodland.

The Square-tailed Kite occupies large home ranges, in the order of 100 square kilometres, and is specialist
hunter of passerines (particularly honeyeaters) and foliage insects, with most prey taken from the outer
foliage of the tree canopy (NSW National Parks and Wildlife Service 1999b). Breeding occurs from July to
February with an average clutch size of three eggs. Nest sites are generally located near watercourses in a
fork or large horizontal branches of eucalypts or Angophora tree species.

Except when breeding, this species tends to be a solitary bird, usually seen hunting alone high in, or just
above the tree canopy in coastal or sub-coastal rainforest, forest or woodland. Nests have been reported in
Eucalyptus spp., Angophora spp. and native pine forests. Prey taken has included fledging birds, insects,
rabbits and lizards.

Threats

Over 50 % of forest and woodlands in NSW have been cleared (Lunney 2004), thus, the main threat that
affects this species is the further clearing and degradation of foraging and breeding habitat (NSW National
Parks and Wildlife Service 1999b).

Specific impacts

This species has been anecdotally recorded in Leard State Forest (David Robertson 2009). Habitat exists
within the Box Gum habitats of the proposed Modification area, including:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

m  Derived native grassland

The proposed Modification would clear 22.7 ha of habitat for this species in addition to the habitat cleared for
the BCEP project.
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14.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

The Square-tailed Kite has been anecdotally recorded in Leard State Forest (David Robertson 2009).
Approximately 22.7 ha of potential foraging and breeding habitat for Square-tailed Kite would be affected by
the proposed Modification.

Whilst the proposed Modification will reduce potential foraging and breeding opportunities for this species,
remaining Leard State Forest would occur as a large continuous patch of remnant woodland adjacent.
Therefore, it is likely to support nesting and foraging resources for this species. Moreover, given the mobility
of this species and large home ranges occupied, this species would be able to access similar habitats in the
locality with ease.

While the loss of potential habitat would add incrementally to the loss of foraging and breeding habitat, it is
not likely to substantially affect the lifecycle of this species in the locality.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction

Not applicable.

(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.

In relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed
The Square-tailed Kite is known to occupy territories up to 100 square kilometres in eucalypt forest,
woodland, open woodland and riparian woodland (NSW National Parks and Wildlife Service 1999a);
therefore, it is estimated that less than 22.7 ha of habitat will be affected by the proposed Modification.
Habitat to be removed provides potential breeding and foraging resources for this species. However, the
remaining large continuous patch of remnant woodland in the locality and the wider region is likely to provide

greater nesting and foraging resources for this species.

(ii) whether an area of habitat is likely to become fragmented or isolated from other areas of habitat
as aresult of the proposed action, and

Remnant forest and woodland vegetation is essential to maintain connectivity across the landscape, to
facilitate dispersal and to maintain foraging and breeding resources (NSW National Parks and Wildlife
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Service 2003). Whilst small areas of remnant vegetation, comprising potential breeding and foraging habitat,
would be affected by the proposed Modification, connectivity would not be impacted any more than currently
occurs in the locality. Due to the large home range and mobility of this species, the ability to access adjacent
habitat occurring outside the proposed Modification would remain. Therefore, it is unlikely that individuals or
a local population of this species would become fragmented or isolated from other areas of habitat.

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality.

In consideration of the potential habitat remaining in the locality, and the high mobility of the species, this
area is not considered to represent core habitat for this species, although it is recognised that it may provide
potential nesting and foraging opportunities. The small incremental loss in habitat it is unlikely to significantly
affect the long term survival of the Square-tailed Kite.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act, the Director-General maintains a register of critical habitat.
To date, no critical habitat has been declared for this species due to its listing as a Vulnerable species.

The habitat in the proposed Modification area is not considered critical.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

Neither a recovery nor threat abatement plan has been prepared for the Square-tailed Kite, however three
priority actions have been identified by Office of Environment and Heritage. The proposed Modification is
unlikely to interfere with these actions, as no nest tree was identified.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

The proposed Modification would involve a small amount of clearing of native vegetation, which is a key
threatening process.

Conclusion

The Square-tailed Kite has been anecdotally recorded in Leard State Forest. It is estimated that 22.7 ha of
potential foraging habitat would be affected by the proposed Modification. While this reduction would add
incrementally to the loss of foraging and breeding habitat in the locality, it is not likely to significantly affect
this species, as a large, continuous patch of remnant woodland would surround the proposed Modification
area, which is likely to provide foraging and nesting opportunities.
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15. Barking Owl (Ninox connivens) and Masked Owl (Tyto novaehollandiae)

The Barking Owl and Masked Owl have been assessed together as they generally share similar habitat
requirements; threats that affect their recovery; and potential impacts as result of the proposed Modification.
Neither species were recorded during survey for the Modification within the proposed Modification area. All
native communities are potential habitat for these species.

Barking Owl — Ninox connivens

The Barking Owl is listed as Vulnerable under Schedule 2 of the TSC Act. Barking Owls inhabit eucalypt
woodland, open forest, swamp woodlands, and especially in inland areas, timber along watercourses (Pizzey
& Knight 1997). Dense vegetation is used occasionally for roosting. During the day this species roosts along
creek lines, usually in tall understorey trees with dense foliage such as Acacia and Casuarina species, or the
dense clumps of canopy leaves in large Eucalypts (Higgins 1999).

Barking Owils feed on a variety of prey, with invertebrates predominant for most of the year, and birds and
mammals, such as smaller gliders, possums, rodents and rabbits, becoming important during breeding.
Estimates of Barking Owl home ranges indicated that territories range from 30 ha to 200 ha and hunt 5 km
from roosts (Higgins 1999). However, surveys in the Pilliga forests of western NSW (Kavanagh, R. P. 2009)
found that Barking Owl home ranges averaged approximately 2,000 ha. Regurgitated pellets also showed
that prey items consisted of mostly birds, insects and some mammals.

Eggs are laid in nests in hollows of large, old eucalypts including River Red Gum (Eucalyptus
camaldulensis), White Box (Eucalyptus albens), Red Box (Eucalyptus polyanthemos) and Blakely’s Red
Gum (Eucalyptus blakelyi). Nest-hollow entrances are 2 m to 35 m above the ground with a diameter of
20 cm to 46 cm and depth of 20 cm to 300 cm. Breeding occurs during late winter and early spring (NSW
National Parks and Wildlife Service 2003).

Cluster analysis of records from NSW Wildlife Atlas within 300 km diameter around the Pilliga forests
(Soderquist 2009) identified seven Barking Owl populations in the region of north-west NSW. The Pilliga
population spreads to the Warrumbungle ranges and to the lower slopes of Mount Kaputar. While this
population is an extensive one, no obvious lines of connectivity to other populations in the region were
evident. Moreover, the gaps between these populations are generally wide expanses of mostly cleared
habitat and without knowledge of juvenile dispersal ability, connectivity across the landscape cannot
accurately be determined (Soderquist 2009).

Masked Owl — Tyto novaehollandiae

The Masked Owl is listed as Vulnerable under Schedule 2 of the TSC Act 1995. Masked Owils are distributed
mainly throughout NSW from the coast where it is most abundant to the western plains (NSW Scientific
Committee 2004), where they inhabit a diverse range of wooded habitats including eucalypt forests,
woodlands and almost treeless inland plains. Optimal habitat includes an open understorey and a mosaic of
sparse and dense ground cover. Large hollows in live or occasionally dead eucalypts are used for roosting
(Department of Environment and Conservation 2006a) but are also known to roost and nest in dense foliage
in gullies and caves (Garnett & Crowley 2000).

Masked Owils typically prey on terrestrial mammals including rodents and marsupials but would also take
other species opportunistically. Territories range 400 ha to 1000 ha and forages by hunting from perches at
ecotones within forests and at forest edges (Kavanagh, R. P. a. M. M. 1996).

Eggs are laid in nests in hollows of large, old eucalypts including River Red Gum (Eucalyptus

camaldulensis), White Box (Eucalyptus albens) and Blakely’s Red Gum (Eucalyptus blakelyi). Nest-hollow
entrances are at least three metres above the ground with a diameter greater than 40 cm and depth greater

2119017A-ENV-REP-001 RevA:BT/BT: 64/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

than 100 cm. Breeding mostly occurs during autumn and winter (NSW National Parks and Wildlife Service
2003).

Specific Impacts

The proposed Modification would remove 21.9 ha of potential habitat, in the form of the Woodlands within
the proposed Modification area, including:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

Habitat likely to be affected provides foraging, roosting and breeding resources for these species.
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15.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

The habitat to be removed provides feeding resources for Barking Owls and Masked Owils in the form of
birds, insects and some terrestrial mammals. Roosting and breeding resources in the proposed Modification
area include dense clumps of canopy leaves in large Eucalypts for the Barking Owl and large hollows in
Eucalypts for the Masked Owl. No hollow-bearing trees will be removed by the proposed Modification.

It is unlikely that the removal of 21.9 ha for the proposed Modification would significantly impact upon the
lifecycle of the species.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction

Not applicable

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable
In relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action
proposed

The proposed Modification would remove 21.9 ha of potential habitat in total. It is unlikely this would
significantly impact upon the species. However, it contributes to the loss of 379.4 ha of known habitat for the
BCEP project.

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

Much of the habitat within the proposed Modification area and locality is already fragmented. Removal of
21.9 ha of potential habitat for the species would not increase habitat fragmentation to a level that would
impact upon the conservation of the species. Moreover, these species have large home ranges (up to 1000
ha for the Masked Owl and 2000 ha for the Barking Owl).

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality.
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This area is not considered important for the long term survival of the species, as additional breeding and
foraging habitat will remain in the locality, and 21.9 ha of habitat to be removed only represents a small
fraction of the species range.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act, the Director-General maintains a register of critical habitat.
To date, no critical habitat has been declared for these species. However, the potential habitat to be cleared
is not considered to be critical to the survival of these species.

Whether the action proposed is consistent with the objectives or actions of arecovery plan or threat
abatement plan

Neither a recovery nor threat abatement plan has been prepared for either of the Owis.

A number of priority actions have been identified by the Office of Environment and Heritage; 17 for the
Barking Owl and 24 for the Masked Owl. Owing to the small extent of habitat to be affected, the proposed
Modification is not considered inconsistent with any identified priority action statements or recovery

measures.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

The proposed Modification would involve a small amount of clearing of native vegetation including the
removal of hollow bearing trees, which are key threatening process that threaten these species.

Conclusion
Approximately 21.9 ha of potential habitat will be removed for the proposed Modification. It is unlikely that

removal of this small amount of woodland would have a significant impact upon these species; however it
contributes to the cumulative removal of known habitat within the locality.
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16. Hollow dependant microchiropteran bats

Threatened hollow-dependent species of microchiropteran bat have been assessed together as they
generally share similar habitat requirements, threats that affect their recovery, and potential impacts as result
of the proposed Project Boundary Modification. Hollow-dependent microchiropteran bats considered for this
impact assessment are:

e Greater Long-eared Bat — south eastern form (Nyctophilus timoriensis).
o Eastern False Pipistrelle (Falsistrellus tasmaniensis).
e Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris).
e Greater Long-eared Bat — south-eastern form
Greater Long-eared Bat
The Greater Long-eared Bat is listed as Vulnerable under the TSC Act 1995 and the EPBC Act 1999.

Greater Long-eared Bats inhabit a variety of vegetation types, including mallee and box eucalypt dominated
communities, but they are distinctly more common in box/ironbark/cypress-pine vegetation, which occurs in a
north-south belt along the western slopes and plains of NSW and southern Queensland. They roost in tree
hollows, crevices and under loose bark. It is a slow flying, agile bat using the understorey to hunt non-flying
prey — especially caterpillars and beetles — and will even hunt on the ground. Mating takes place in
autumn, with one or two young born in late spring to early summer (Churchill 2008).

Although no individuals were recorded during current surveys, this species has previously been recorded in
Leard State Forest (Pennay 2001), and suitable habitat exists within the proposed Modification area.

Eastern False Pipistrelle
The Eastern False Pipistrelle is listed as Vulnerable under the TSC Act 1995.

This species is found on the south-east coast and ranges of Australia, from southern Queensland to Victoria
and Tasmania (Department of Environment and Climate Change 2005; NSW Department of Environment
and Climate Change 2009a). Its distribution extends over the Great Dividing Range, with a preference for
wet altitude forests. This species is thought to hunt beetles and moths above, or just below the canopy. The
Eastern False Pipistrelle roosts in tree hollows, although it can sometimes be found in caves (Jenolan area)
and buildings (Churchill 1998). This species hibernates during winter, with females pregnant in late spring-
early summer (NSW Department of Environment and Climate Change 2009a).

This species was recorded via Anabat during field surveys for the BCEP in 2010.
Yellow-bellied Sheathtail Bat

The Yellow-bellied Sheathtail Bat is listed as Vulnerable under the TSC Act 1995.This species has been
frequently observed in the Box Gum woodlands within Leard State Forest. This species is wide ranging and
found across northern and eastern Australia, encompassing the majority of NSW. Although, only scattered
records exist across the New England Tablelands and north-west slopes (NSW Department of Environment
and Climate Change 2009d). This species occurs in eucalypt forest where it flies high above the canopy,
feeding on insects. In mallee or open country it feeds closer to the ground. Generally a solitary species but
sometimes found in colonies of up to 10. It roosts in tree hollows and is thought to be a migratory species to
southern Australia during late summer and autumn (Churchill 1998). Little is known about this species’ life
cycle. Breeding has been recorded from December to late March in this species (NSW Department of
Environment and Climate Change 2009d).

2119017A-ENV-REP-001 RevA:BT/BT: 68/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

This species was recorded via Anabat during field surveys for the BCEP — more detail in the Continuation of
Boggabri Coal Mine - Biodiversity Impact Assessment (Parsons Brinckerhoff 2010).

Threats (combined for all species)

= Loss or Modification of habitat (including feeding habitat) near roosting and maternity sites.

= Clearing and isolation of dry eucalypt forest and woodland, particularly about cliffs and other areas
containing suitable roosting and maternity sites, mainly as a result of agricultural and residential
development.

= Predation by cats.

= Application of pesticides in or adjacent to foraging areas may reduce the availability of invertebrates, or
result in the accumulation of toxic residues in individuals' fat stores.

= Damage to roosting and maternity sites from mining operations.

= There is a strong likelihood that unrecorded populations could be unintentionally affected by land
management actions.

Specific Impacts
The proposed Modification would remove 22.7 ha of potential habitat, in the form of all vegetation

communities identified within the proposed Modification area. Habitat likely to be affected provides foraging,
roosting and breeding resources for these species.
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16.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction.

Field surveys identified that the proposed Modification area contains hollow-bearing trees. During previous
studies conducted for the BCEP two Threatened hollow-dependent species of microchiropteran bat, Eastern
False Pipistrelle and Yellow-bellied Sheathtail Bat, were recorded via Anabat. Greater Long-eared Bat has
previously been recorded in the area by NSW National Parks and Wildlife Service (Pennay 2001).

The proposed Modification will not require the removal of any hollow bearing trees but will require the
removal. Modification of 22.7 ha of native vegetation, all of which is considered foraging habitat. As no hollow
bearing trees will be removed as a result of the proposed Modification and that a large number of hollow
bearing trees will remain in the locality the proposed Modification is unlikely to have a significant adverse
effect on the lifecycle of this species as it is relatively small areas of potential breeding, foraging and
commuting habitat being impacted.

Furthermore, as outlined in the Continuation of Boggabri Coal Mine - Biodiversity Impact Assessment
(Parsons Brinckerhoff 2010) a large continuous patch of remnant woodland, with a similar or greater density
of hollow-bearing trees, would remain in the area surrounding the proposed Modification area providing
important habitat resources for foraging, roosting and breeding.

The cumulative effect of the proposed Modification and the BCEP may affect the local population. However
the Modification alone is not considered likely to have a significant impact on these species.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

(ii) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.

In relation to the habitat of a threatened species, population or ecological community:

(i) the extent to which habitat is likely to be removed or modified as a result of the action proposed
22.7 ha of native vegetation representing suitable foraging habitat for this species is likely to be affected by
the proposed Modification. This is a relatively small area of potential foraging and roosting habitat being

impacted

(i) (ii) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action
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The proposed Modification is unlikely to represent significant habitat isolation and/or fragmentation given the
small incremental increase of disturbance of potential habitat (22.7 ha) and the mobility of the species.

(iii) the importance of the habitat to be removed, modified, fragmented or isolated to the long-term
survival of the species, population or ecological community in the locality

The proposed Modification would remove 22.7 of moderate to good value habitat that provides foraging
resources. Increasing the total area affected by the BCEP and associated works.

The area of habitat proposed to be removed for the BCEP alone was considered to be of importance to the
long-term survival of Hollow Dependant Microchiropteran Bats in the locality. The further disturbance caused
by the proposed Modification would further reduce the area of occupancy for these species.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

Critical habitats are areas of land that are crucial to the survival of particular threatened species, populations
and ecological communities. Under the TSC Act 1995, the Director-General maintains a register of critical
habitat. To date, no critical habitat has been declared for these species due to their Vulnerable species
listing. The habitat which would be affected by the proposed Modification is not considered critical to the
survival of the species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

No recovery or threat abatement plans have been prepared for any of the hollow dependant
Microchiropteran bats. The Office of Environment and Heritage has however identified measures that need
to be implemented to recover these species.

The proposed development is not likely to significantly adversely affect any of these recovery actions with the
possible except of vegetation removal around possible marginal (non-breeding) roost sites (i.e. small fissures
in trees). This impact is unlikely to significantly affect the recovery of any local population of the species.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process.

The action proposed constitutes the following key threatening processes, as listed under the TSC Act 1995:
= clearing of native vegetation

Considering the cumulative impact the BCEP and proposed Modification, these key threatening processes
could negatively impact the Hollow Dependant Microchiropteran Bats. However, the proposed Modification
would only affect a marginal area of suitable habitat in relation to the availability to these habitats in the
broader locality.

Threat abatement plans have not been prepared for these processes.

Conclusion

Field surveys identified numerous hollow bearing trees within the proposed Modification area. During
previous studies, conducted for the Continuation of Boggabri Coal Mine - Biodiversity Impact Assessment
(Parsons Brinckerhoff 2010), two threatened hollow-dependent species of microchiropteran bat, Eastern

False Pipistrelle and Yellow-bellied Sheathtail Bat, were recorded via Anabat. Greater Long-eared Bat has
previously been recorded in the area by NSW National Parks and Wildlife Service (Pennay 2001).
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In addition to the habitat being affected by the BCEP, 22.7 ha of moderate to good habitat would be
removed. Therefore, whilst it is considered that the proposed Modification would reduce the area of
occupancy and add incrementally to processes that threaten these species, it is unlikely to be a significant
impact upon these species.

16.2 EPBC Act significance assessment — Greater Long-eared Bat

An action is likely to have a significant impact on an endangered species if there is a real chance or
possibility that it will result in one or more of the following.

Will the action lead to a long-term decrease in the size of an important population of a species?

The proposed Modification would remove 22.7 ha of habitat for this species, including potential foraging
resources. However, this species is highly mobile (known to forage more than three kilometres from roost
sites) (Churchill 1998), and similar foraging and roosting resources would remain in the locality.

Will the action reduce the area of occupancy of an important population of the species?

A local population of Greater Long-eared Bat would not be restricted to habitat resources in the proposed
Modification area. A relatively small patch (22.7 ha) of potential foraging and roosting habitat for this species
would be affected by the proposed Modification and similar habitat resources will remain in the surrounding
landscape. Thus, the proposed Modification is not considered likely to reduce the area of occupancy of an
important population of Greater Long-eared Bat.

Will the action fragment an existing important population into two or more populations?

Habitat connectivity would be unlikely to be significantly affected by the proposed Modification. Given the
mobility of the Greater Long-eared Bat and the similar habitats in the locality it is unlikely that the proposed
Modification would isolate the habitat fragment an existing population into two or more populations.

Will the action adversely affect habitat critical to the survival of a species?
No critical habitat is listed for this species under the EPBC Act 1999.

Habitat critical to the survival of a species may also include areas that are not listed on the Register of
Critical Habitat if they are necessary:
m  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
m  For the reintroduction of populations or recovery of the species or ecological community (Department of
Environment, 2013).

The proposed Modification would remove approximately 22.7 ha of potential foraging and breeding habitat
for this species. However, this species high mobility would allow it to access and occupy foraging and
roosting/breeding resources outside the proposed Modification area. Furthermore a large stand of
continuous remnant woodland would remain around the area. Therefore, habitat within the subject site is not
considered critical to the survival of the species.

Will the action disrupt the breeding cycle of an important population?
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Any potential population of this species occurring within the proposed Modification area is not considered an
important population. While the proposed Modification might disrupt the dynamics of a potential population,
similar breeding resources would remain in the large stand of continuous remnant woodland in the locality.

Will the action modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline?

The proposed Modification would decrease the availability of suitable habitat by 22.7 ha. However, important
habitat resources such as tree hollows have similar densities inside and outside the proposed Modification
area (Parsons Brinkerhoff 2010). Furthermore, the proposed Modification is not likely to increase the degree
of fragmentation or isolation of this species. Thus, it is considered unlikely that the decrease in available
habitat would cause the species to decline.

Will the action result in invasive species that are harmful to a vulnerable species becoming
established in the vulnerable species” habitat?

It is not likely that invasive species (such as introduced predators) that are harmful to the Greater Long-eared
Bat would become further established as a result of the proposed Modification.

Will the action introduce disease that may cause the species to decline?

No. There are no known diseases that are likely to increase in the area as a result of the proposed
Modification.

Will the action interfere with the recovery of the species?

The Action Plan for Australian Bats (Duncan et al. 1999) addresses the need for further ecological research
on the species and the conservation and protection of roosting habitat and identification of specific roosting
requirements.

Based on the potential ecological impacts of the proposed Modification on the Greater Long-eared Bat, as
discussed above, it is not likely that the activities would interfere with the recovery of this species.

Conclusion
Populations of Greater Long-eared Bat potentially occurring in the proposed Modification area are not
considered to be critical to the survival of the species. Based on the above assessment, this species is not

likely to be significantly affected by the 22.7 ha of potential habitat to be removed for the proposed
Modification.
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17. Squirrel Glider (Petaurus norfolcensis)

Status

The Squirrel Glider is listed as Vulnerable under TSC Act 1995.
Distribution, habitat and ecology

Squirrel Gliders inhabit mature or old growth Box, Box-lronbark woodlands and River Red Gum forest west
of the Great Dividing Range. Suitable vegetation communities include at least one species of plant that
flowers heavily in winter and one or more of the smooth-barked eucalypts (Department of Environment and
Conservation 2005)

Tree hollows greater than five centimetres diameter, in both living and dead trees as well as hollow stumps,
are used as den sites for refuge and nesting (Gibbons & Lindenmayer 2000). Studies in Queensland showed
that Squirrel Gliders used ironbark eucalypts and stags more than the hollows of smooth barked eucalypts
and non-eucalypt tree species (Rowston 1998).

Squirrel Gliders use tree hollows for diurnal shelter either alone or in family groups of up to six individuals
and offspring that occupy the same hollow simultaneously. The size and composition of groups of gliders
occupying a particular hollow varies from day to day because gliders regularly swap den trees (van der Ree
2002). The nests are bowl-shaped and lined with leaves within tree hollows (Triggs 1996).

Squirrel Gliders are nocturnal and display seasonal trends in feeding behaviour that are in accordance with
phenological patterns consists of trees and shrubs (Goldingay & Sharpe 1998). Their diet includes acacia
gum, eucalypt sap, nectar, honeydew and manna, lichens with invertebrates and pollen providing protein
(NSW National Parks and Wildlife Service 1999b).

Squirrel Gliders are agile climbers and can glide for more than 50 metres in one movement. Nightly
movements are estimated at between 300 metres and 500 metres. Home-ranges have been estimated as
between 0.65 hectares and 8.55 hectares and movements tend to be greater for males than females. The
home-range of a family group is likely to vary according to habitat quality and availability of resources, with
more productive forests attributed to smaller home ranges (Quin 1995).

Specific impacts

This species was not recorded during the field survey however, this species is considered with a moderate or
higher likelihood to utilise the Woodland habitats within the proposed Modification area, due to the presence
of numerous habitat trees which provide suitable tree hollows and foraging resources. A total of 21.9 ha of
potential habitat will be removed as a result of the Modification. No hollow-bearing trees will be removed.
This is made up of all the Woodland habitats in the proposed Modification area, including:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

The removal of 21.9 ha of potential habitat will reduce the potential habitat and roosting opportunities for this

species within the locality. However, a large tract of continuous bushland will remain in addition to many
hollow bearing trees adjacent to the Modification sites.
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17.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

Boggabri Coal currently operates on the southern edge of Leard State Forest, which occurs as a >8,000
hectare remnant stand of vegetation, surround by an agricultural landscape between the Nandewar Range to
the east, and the Pilliga Scrub to the west. The proposed Modification will impact up on 21.9 ha of potential
foraging and breeding resources.

If present within the proposed Modification area, this species is likely to persist in similar habitats outside the
proposed Modification area. This species regularly swap den sites, occupy territories between 0.65 hectares
and 8.55 hectares, and have nightly movements ranging from 300 metres to 500 metres.

It is considered unlikely that the species lifecycle will be affected by the proposed Modification itself; however
it will add incrementally to the impact to this species. The proposed modification is unlikely to have a
significant impact upon this species due to the small area of removal.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.
In relation to the habitat of a threatened species, population or ecological community:

0 the extent to which habitat is likely to be removed or modified as a result of the action
proposed

21.9 ha of potential foraging and breeding habitat for this species would be affected by the proposed
Modification. While this species was not recorded in the proposed Modification area during the field survey,
potential habitat resources have been identified in the area.

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

Remnant forest and woodland vegetation on private land adjacent to wooded areas along roads, tracks,
creeks and paddock boundaries is essential to maintain connectivity across the landscape, to facilitate
dispersal and to maintain foraging and breeding resources (NSW National Parks and Wildlife Service 2003).

Whilst 21.9 ha of potential habitat would be affected by the proposed Modification, thereby reducing the
overall extent of potential habitat, connectivity would not be significantly impacted any more than currently
occurs in the locality
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Due to the relatively large home range and mobility of this species, this potential loss of habitat is unlikely to
result in isolation of habitat any more than currently occur within the locality. The ability to access adjacent
habitat, occurring in the surrounding landscape, outside the proposed Modification area will remain.
Therefore, it is unlikely that any local population of Squirrel Glider would become fragmented or isolated from
other areas of habitat any more than currently occurs within the proposed Modification area. However, the
proposed Modification would reduce the overall extent of potential habitat and further exacerbate key
threatening processes affecting this species.

(i) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality.

The importance of habitat to be removed by the proposed Modification, in terms of the long-term survival of
the Squirrel Glider, is not considered to be high. It will reduce the over-all occupancy area for the species
and potentially affect a minor amount of important foraging resources.

Whilst the Modification alone is not considered a significant impact to the species, the cumulative impacts of
the BCEP are considered to be important to the long-term survival of the Squirrel Glider in the locality.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

The Office of Environment and Heritage maintains a register of critical habitat. Land within the proposed
Modification area is not listed or considered as critical habitat.

Habitat being removed for the associated BCEP is considered to be ‘core habitat” for this species, as Leard
State Forest effectively occurs as an island of remnant vegetation surrounded by a cleared landscape.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

Neither a recovery nor threat abatement plan has been prepared for this species. The Office of Environment
Heritage has identified 9 priority actions for this species. The proposed Modification does not interfere with
any of these actions.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

With respect to the Squirrel Glider, the proposed Modification contributes to one key threatening process -
clearing of native vegetation. As the proposed works will only make a minor contribution to this threatening
process it is considered unlikely to significantly affect species.

Conclusion

No squirrel gliders have been recorded within the proposed Modification area. However potential habitat
resources were identified in the form of hollow bearing trees and foraging trees with in the vegetation
communities within the proposed Modification area, including:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.

= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

It is assumed that 21.9 ha of potential habitat for the Squirrel Glider would be affected by the proposed

Modification, which will increase the total area, impacted upon by BCEP and associated works. Given the
species high mobility and ability to access adjacent remnant woodland in the locality and region, it is not
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likely that this species would be significantly affected by the proposed Modification itself — but it is considered
to be affected by the cumulative impact of the proposed Modification and the BCEP.
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18. Koala (Phascolarctos cinereus)
Status

The Koala is listed as Vulnerable under the TSC Act 1995 and Vulnerable for the combined populations of
Queensland, New South Wales and the Australian Capital Territory under the EPBC Act 1999.

Description

The Koala is an arboreal marsupial with fur ranging from grey to brown above, and is white below. It has
large furry ears, a prominent black nose and no tail. It spends most of its time in trees and has long, sharp
claws, adapted for climbing. Adult males weigh 6 - 12 kilograms and adult females weigh 5 to 8 kilograms
(NSW National Parks and Wildlife Service 2002a).

Distribution, habitat and ecology

The Koala has a fragmented distribution throughout eastern Australia from north-east Queensland to the
Eyre Peninsula in South Australia. In New South Wales it mainly occurs on the central and north coasts with
some populations in the western region. It was historically abundant on the south coast of New South Wales,
but now occurs in sparse and possibly disjunct populations (NSW National Parks and Wildlife Service
2003a).

Koalas are found in areas where there are suitable feed trees, ranging from open eucalypt woodlands to
dense forests. Like other folivores, this species tends to be associated with forests growing on high-nutrient
soils along river flats and drainage lines, most of which have been cleared for farmland (NSW National Parks
and Wildlife Service 1999b). The suitability of forest and woodland communities as habitat for Koalas is
influenced by the size and species of trees present, soil nutrients, climate, rainfall and the size and
disturbance history of the habitat patches. Koalas 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 (Moore and Foley 2000).

Koalas are generally inactive for most of the day, feeding and moving mostly at night. They spend most of
their time in trees, but will descend and traverse open ground to move between trees. They are generally
solitary, but have complex social hierarchies based on a dominant male with a territory overlapping several
females and sub-ordinate males on the periphery. Home range size varies with quality of habitat, ranging
from less than two hectares to several hundred hectares in size (Lunney et al. 2000).

Females reach sexual maturity at approximately two years and can produce one offspring each year,
generally in summer (Ellis et al. 2000). Following birth, the young lives in the pouch for 6 months and on
leaving the pouch it remains dependent on its mother, riding on her back. Dispersal distances of young
generally range from 1 11 kilometres, although movements in excess of 50 kilometres have been recorded
(NSW National Parks and Wildlife Service 2003a).

In coastal northern New South Wales, populations have been estimated to range from one animal every 45
hectares to one every 4.5 hectares (average one every 20-25 hectares) (Melzer et al. 2000). Most young
disperse at two to three years of age and females remain in their natal area. If no suitable habitat is found by
young individuals then they become nomadic (Lunney et al. 2000).

Threats

Specific threats identified in the Koala Draft Recovery Plan (NSW National Parks and Wildlife Service 2003a)
include:

= destruction of habitat by clearing for urban development, agriculture and mining, particularly on high
nutrient content soils

2119017A-ENV-REP-001 RevA:BT/BT: 78/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

= fragmentation of habitat by roads, urban development and agriculture, which creates barriers to
movement, isolates individuals and populations, alters population dynamics and prevents gene flow and
the ability to maintain recruitment levels

= mortality from attacks by dogs, road fatalities, fires, drought or other natural disasters, particularly in
fragmented landscapes without suitable refuge areas

= degradation of habitat by fire, weed invasion, removal of important habitat trees and climate change
= in stressed populations, infection by Chlamydia, causing cystitis, kerato conjunctivitis, infertility and
other symptoms.

Specific impacts

One Koala was recorded during the nocturnal spotlight field surveys for BCEP in 2010, in the area
immediately adjoining the proposed Modification area. Potential habitat for Koalas exists in all the Box Gum
woodland and the Poplar woodland within the proposed Modification area, including:

= Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= White Box White Cypress Pine grassy woodland

In total, 21.9 ha of potential habitat would be removed as a result of the proposed Modification.
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18.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

No Koalas were observed during field surveys for the Modification, however habitat for this species was
identified within the proposed Modification area. The low numbers of Koala recorded during field surveys for
the BCEP in 2010 and lack of breeding females suggests that the areas proposed for the activities would not
be considered core Koala habitat. The proposed Modification would remove a small area of 21.9 ha of
habitat for the Koala. Koala habitat will be retained in adjacent areas, continuing to provide Koalas with
sufficient foraging and breeding resources.

As such, it is unlikely that the removal of marginal foraging habitat would disrupt the local population of Koala
and place it risk of extinction.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Two populations of Koala are currently listed as Endangered under Part 2 of Schedule 1 of the TSC Act
(Hawks Nest and Tea Gardens area population and the Pittwater Local Government Area population). The
proposed Modification area is outside the occurrence of these populations.

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction, or

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable.
In relation to the habitat of a threatened species, population or ecological community:

0 the extent to which habitat is likely to be removed or modified as a result of the action
proposed

The amount of marginal foraging habitat (which includes sparsely distributed feed trees) proposed for
removal is considered to be relatively small. The habitat proposed for removal (approximately 21.9 ha) is
insignificant in relation to the amount of undisturbed good quality habitat that will remain within the wider
locality.

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action

The home range of Koala varies with quality of habitat, ranging from less than two hectares to several
hundred hectares in size (Lunney et al. 2000). The feed trees proposed for removal occur in the isolated
patches of Poplar Box Grassy Woodland, River Red Gum located throughout the survey site and all the
White box woodlands. Koala habitat will remain in the locality and the nature of clearing will not fragment
habitat significantly.
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(i) the importance of the habitat to be removed, modified, fragmented or isolated to the long-
term survival of the species, population or ecological community in the locality

The survey area provides a relatively small amount of suitable foraging habitat for Koalas. Foraging
opportunities occurring in the proposed Modification area (i.e. Eucalyptus populnea and E. pilligarensis
trees), will be retained within the wider locality. The proposed Modification would not impact habitat
considered critical to the long-term survival of populations in the locality and is unlikely to further create a
barrier to movement for the species.

The quality and importance of habitat proposed for removal is not considered to be significant for the local
Koala population.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

The Office of Environment and Heritage maintains a register of critical habitat. No critical habitat has been
listed for this species to date. The land within the proposed Modification area is highly fragmented with weed
incursions and contains only a moderate diversity of native understory species. This land does not contain
significant foraging habitat for Koala. As such this area is unlikely to be critical to the survival of the species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

A recovery plan has been prepared for the Koala (Department of Environment and Climate Change 2008b)

and aims to:

= reverse the decline of the Koala in NSW

= ensure adequate protection, management and restoration of Koala habitat

= maintain healthy and breeding populations of Koalas are present throughout their current range (NSW
National Parks and Wildlife Service 2003a).

Specific objectives of the plan are to:

= conserve Koalas in their existing habitat
= rehabilitate and restore Koala habitat and populations
s develop a better understanding of the conservation biology of Koalas

= ensure that the community has access to factual information about the distribution, conservation and
management of Koalas at a national, state and local scale

= manage captive, sick orinjured Koalas and orphaned wild Koalas to ensure consistent and high
standards of care

= manage over-browsing to prevent both Koala starvation and ecosystem damage in discrete patches of
habitat.

Although the proposed Modification would include removal of a small area of fragmented habitat (21.9 ha)
this is unlikely to affect the conservation of Koalas within the proposed Modification area or interfere with any

of the other objectives of the draft recovery plan.

The proposed Modification would not interfere with the objectives or recovery actions proposed in the plan.
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Whether the action proposed constitutes or is part of a key threatening process or is likely to result

in the operation of, or increase the impact of, a key threatening process.

Key Threatening Processes are listed in Schedule 3 of the TSC Act 1995. The Koala is subject to a number
of key threatening processes as well as other threats (Table 16.1).

The proposed Modification would include clearing of native vegetation which is listed as a Key Threatening
Process under the TSC Act 1995. However, the native vegetation to be affected is minimal and would
include only a few individual Eucalyptus populnea a preferred feed tree, in several isolated patches Poplar
Box Grassy Woodland. The proposed Modification would be unlikely to result in the increase in any other

recognised threat for this species.

Table 16.1 Recognised threats for Koalas

Threat to species

Key Threatening Process

Threat likely to increase
as aresult of the
proposed Modification

Clearing of Native Vegetation Yes Yes
Predation by European Red Fox Yes No
Fragmentation of habitat through clearing for No No
agriculture and development in coastal areas
Mortality from attacks by dogs, road fatalities, fires, | No No
drought or other natural disasters, particularly in
fragmented landscapes without suitable refuge
areas
Increase in weed invasion Invasion by vines and No
scramblers is listed
Invasion by Lantana camara
has a preliminary listing
Stressed populations, infection by Chlamydia, No No
causing cystitis, keratoconjunctivitis, infertility and
other symptoms
Ecological consequences of high frequency fires Yes No
Degradation of habitat and removal of important No No. Only a few young feed
habitat trees trees on the edge of a clearing
would be removed.
Human caused climate change Yes No

Conclusion

No Koalas were recorded during field surveys for the proposed Modification however habitat in the form of
feed trees (E. poplar and E. pilligaensis) were identified therein. One Koala was recorded during field

surveys for the associated BCEP in 2010.

The proposed Modification requires the removal of 21.9 ha of woodland containing feed trees likely to be
utilised by Koalas. Vegetation to be removed is not considered to be of great significance to the species, due
to the abundance of retained habitat of similar or higher quality elsewhere in the wider locality. Therefore, it is
considered unlikely that the proposed works will have a significant adverse effect on the species.
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18.2 EPBC Act significance assessment
The Koala is listed as Vulnerable under the EPBC Act. The following assessment has been undertaken
following the Matters of National Environmental Significance, Significant Impact Guidelines 1.1 (Department

of Environment 2013). Under the Act, important populations are:

= likely to be key source populations either for breeding or dispersal
= likely to be necessary for maintaining genetic diversity, and/or

= ator near the limit of the species range.
Is this part of an important population?

The Koala occurs along the east coast of Australia and extends into Woodland, Mulga and River Red Gum
forests west of the Great Dividing Range (Department of Environment and Climate Change 2008a). The
range of the Koala covers all such suitable areas of NSW.

What is of most importance to this species is the presence of feed tree species as listed in Schedule 2 of the
NSW SEPP 44. The survey area contains two feed tree species E. poplar and E. pilligaensis. These feed
tree species also occur in abundance within the locality and greater region further afield. Although the site
does provide potential foraging habitat due to the presence of feed tree species, similar suitable habitat

occurs widely within the vicinity of the survey area and the wider locality. As a consequence, foraging habitat
within the site is not considered critical to maintaining Koala populations.

Potential occurrences of this species within the survey area are not at the limits of the species’ distribution
and as such the site can only be considered to represent a part of the range of widely occurring individuals.
For these reasons, if present within the site, individuals of this species would not be considered to be part of
an important population.

An action is likely to have a significant impact on a vulnerable species if there is a real chance or
possibility that it will result in one or more of the following:

Lead to along-term decrease in the size of an important population of a species
Not applicable, not part of an important population see above.

Reduce the area of occupancy of an important population of the species

Not applicable, not part of an important population see above.

Fragment an existing important population into two or more populations

Not applicable, not part of an important population see above.

Adversely affect habitat critical to the survival of a species

No critical habitat is listed for this species under the EPBC Act.

Habitat critical to the survival of a species may also include areas that are not listed on the Register of
Critical Habitat if they 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)
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= to maintain genetic diversity and long-term evolutionary development, or

= for the reintroduction of populations or recovery of the species or ecological community (Department of
Environment 2013).

The relatively small area of potential habitat likely to be affected by the Modification (21.9 ha) represents a
relatively small component of locally occurring resources that would be accessible to this species. Therefore,
the removal of about 21.9 ha of potential habitat would not be considered critical to the survival of this
species.

Disrupt the breeding cycle of an important population
Not applicable, not part of an important population see above.

Will the action modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline?

The Modification would remove approximately 21.9 ha of potential habitat for this species. It is not expected
that the Modification will significantly modify, destroy, remove, isolate or decrease the availability or quality of
habitat for the Koala to cause the species to decline. The Modification area is located within the locality and
Boggabri Mine Biodiversity Offset properties which contain similar and higher quality habitat than that
contained within the Modification area. This species is known to highly mobile in which to seek out preferable
feeding resources and the Modification area would represent a small portion of this foraging area. The area
of potential habitat likely to be affected (21.9 ha) represents a small component of locally occurring resources
that would be accessible to this highly mobile species. Therefore, the removal of about 21.9 ha of potential
habitat, is unlikely to cause the Koala to decline.

Result in invasive species that are harmful to a vulnerable species becoming established in the
vulnerable species” habitat

It is not likely that invasive species (such as introduced predators) that are potentially harmful to the Koala
would become further established as a result of the Modification.

Introduce disease that may cause the species to decline

It is not likely that diseases that are potentially harmful to the Koala would become further established or
introduced as a result of the Modification.

Will the action interfere with the recovery of the species?

The NSW Recovery plan for the Koala (Garnett & Crowley 2000) addresses the need for further ecological
research on the species and the conservation and protection of roosting habitat and identification of specific
breeding requirements.

Specific objectives of the Koala recovery plan (Menkhorst et al. 1999) include:

1. conserving koalas in their existing environment;

2. rehabilitating and restoring koala habitat and populations;

3. developing a better understanding of the conservation biology of koalas;

4. ensuring the community has access to factual information about the distribution, conservation and
management of koalas at a national, state and local scale;
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5.  managing captive, sick or injured koalas and orphaned wild koalas to ensure consistent and high
standards of care;

6. managing overbrowsing to prevent both koala starvation and ecosystem damage in discrete patches of
habitat; and

7. coordinating, promoting of implementation, and monitoring of the effectiveness of the NSW Koala
Recovery Strategy across NSW.

Based on the potential ecological impacts of the Modification on this species, as discussed above, it is likely
that the Modification would be in conflict with the second objective above, by removing approximately 21.9
ha of potential habitat for the Koala. However, the habitat to be removed is relatively low quality with
scattered feed tree species and habitat compensatory programs including biodiversity offsetting involving
habitat rehabilitation and conservation is being undertaken on Boggabri Mine Offset properties in the vicinity
of the Modification.

Due to the largely low quality habitat likely to be affected by the Modification and the abundance of similar,
and likely better quality habitat in the locality and greater region, the Modification is not likely to interfere with
the recovery of the this species.

Conclusion

No Koalas were recorded during field surveys for the proposed Modification however habitat in the form of
feed trees (E. poplar and E. pilligaensis) were identified therein. One Koala was recorded during field
surveys for the associated BCEP in 2010.

The proposed Modification requires the removal of 21.9 ha of woodland containing feed trees likely to be
utilised by Koalas. Vegetation to be removed is not considered to be of great significance to the species, due
to the abundance of retained habitat of similar or higher quality elsewhere in the wider locality.

While the Modification would add incrementally to the loss of suitable habitat for this species, given that the
Modification is associated with the existing Boggabri Mine complex, the Modification is not likely to further
fragment or isolate potential habitat for these species. Therefore, the proposal is not likely to have a
significantly adverse effect on the Koala.
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19. Pale-headed Snake (Hoplocephalus bitorquatus)
Status

The Pale-headed Snake is listed as Vulnerable under the TSC Act.
Description

The Pale-Headed Snake is a medium-sized largely tree-dwelling snake to 90 cm long. It is a uniform light
brown or grey above with a white or cream band on the nape, bordered by a narrow blackish bar which may
be solid, or broken in the middle. The top of the head is grey, and may have a series of black spots, which
are most prominent along the edge of the white nape. The lips may have black vertical bars. The belly is
creamy grey sometimes with darker flecks (Office of Environment and Heritage 2011b).

Distribution/habitat

It has a patchy distribution from north-east Queensland to north-east NSW. In NSW it occurs from the coast
to the western side of the Great Divide as far south as Tuggerah. The species is found mainly in dry eucalypt
forests and woodlands, cypress woodland and occasionally in rainforest or moist eucalypt forest. It favours
streamside areas, particularly in drier habitats. It is known to shelter during the day between loose bark and
tree-trunks, or in hollow trunks and limbs of dead trees (Office of Environment and Heritage 2011b).

Ecology

This snake eats a variety of vertebrates, particularly tree-dwelling species, including frogs, geckos, skinks
and bats. Examination of museum specimens revealed that frogs were the most common prey item (77 per
cent of 26 prey items). Pale-headed Snakes hunt out in the open at night: however during the day they may
remain active within their shelter and ambush other creatures also taking refuge.

Mating behaviour has been observed mostly in captive individuals. Behaviour interpreted as courtship took
place in both spring (October) and autumn (April), and actual mating in spring (September), summer
(February) and autumn (March, May). In the wild, females with very large follicles have been found in mid-
spring (October) and gravid females have been found in early summer (January). The species is live-
bearing, and give birth to between 2 and 11 young measuring around 26-27 cm long.

Threats
Threats to the Pale-headed Snake include:

= clearing and fragmentation of habitat
m  forestry practices which result in loss of old or dead trees

= too frequent burning for fuel reduction or grazing management which destroys old and dead trees and
removes understorey vegetation

= illegal collection of snakes from the wild (Office of Environment and Heritage 2011a).
Recovery actions

A recovery plan has not been prepared for this species. However, the Office of Environment and Heritage
has identified the following recovery measures:

= manage fire to protect old and dead trees and maintain understorey vegetation

= retain hollow-bearing trees as well as large, mature trees
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manage grazing to maintain understorey vegetation

= retain and protect stands of native vegetation, especially those with old and dead trees and along creek
lines

= establish and protect forested wildlife corridors

= keep only captive-bred snakes in captivity and seek a reptile-keeper’s licence from the DEC (Office of
Environment and Heritage 2011b).

Specific impacts
No Pale-headed Snakes were recorded within the proposed Modification area. Potential habitat for the Pale-
headed Snake exists in the riparian and woodland habitats within the proposed Modification area. These

habitats include the following:

s Pilliga Box — Poplar Box White cypress pine grassy open forest.
= Yellow Box-Blakely’s Red Gum grassy woodland

= Narrow - leaved Ironbark - White Cypress Pine shrubby open forest

In total, 21.9 ha of potential habitat would be removed as a result of the proposed Modification.
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19.1 TSC Act significance assessment

In the case of athreatened species, whether the action proposed is likely to have an adverse effect
on the life cycle of the species such that a viable local population of the species is likely to be placed
at risk of extinction

This species requires large hollow bearing trees to complete vital aspects of its lifecycle such as
reproduction. No hollow bearing trees will be removed by the proposal. There are a number of trees within
the area however these will not require removal. Given that these trees are located in small areas of native
vegetation isolated by grazed paddocks, and elevated from riparian foraging habitat, they are less likely to be
utilised by the species than those located in larger areas of habitat in the locality or trees located near
streams.

Although the cumulative effect of the proposed Modification and the BCEP may affect the local population,
given the relatively small amount of potential habitat to be removed, it is unlikely that local populations of this
species would be placed at a greater risk of extinction by the modification alone.

In the case of an endangered population, whether the action proposed is likely to have an adverse
effect on the life cycle of the species that constitutes the endangered population such that a viable
local population of the species is likely to be placed at risk of extinction

Not applicable

In the case of an endangered ecological community or critically endangered ecological community,
whether the action proposed:

(i) is likely to have an adverse effect on the extent of the ecological community such that its local
occurrence is likely to be placed at risk of extinction

Not applicable

(i) is likely to substantially and adversely modify the composition of the ecological community
such that its local occurrence is likely to be placed at risk of extinction

Not applicable
In relation to the habitat of a threatened species, population or ecological community:

0 the extent to which habitat is likely to be removed or modified as a result of the action
proposed

It is estimated that approximately 21.9 ha of suitable habitat would be affected by the proposal. Although
hollow-bearing trees do occur within the area none will be removed.

(i) whether an area of habitat is likely to become fragmented or isolated from other areas of
habitat as a result of the proposed action, and

Approximately 21.9 ha of potential habitat is likely to be disturbed in the study area, and whilst potential
habitat would be affected by the proposed Modification, thereby reducing the overall extent of potential

habitat, connectivity would not be significantly impacted any more than currently occurs in the locality.

It is considered unlikely that habitat would become further isolated or fragmented significantly beyond that
currently existing within the study area.
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the importance of the habitat to be removed, modified, fragmented or isolated to the long-term survival of the
species, population or ecological community in the locality.

The proposal will result in the removal of approximately 21.9 ha of potential habitat for the Pale-Headed
Snake. Little increase in fragmentation is expected from the proposed modification in light of the fragmented
landscape surrounding the study area. Some small increase to isolation of habitat patches will occur.
However, no impacts to dispersal are predicted for this species.

The importance of the habitat to be removed by the proposal in terms of the long-term survival of the Pale-
Headed Snake in the locality is likely to be low. The habitat on site is considered to be moderately suitable
when compared to the habitat present in the broader locality. The area of potential habitat to be removed is
unlikely to be of critical importance to the long-term survival of the Pale-Headed Snake as it is small in
relation to the extent of available habitat that occurs in the locality.

Whether the action proposed is likely to have an adverse effect on critical habitat (either directly or
indirectly)

No critical habitat has been listed for the Pale-headed Snake to date. It is estimated that approximately 21.9
ha of suitable habitat would be affected by the proposed Modification: Suitable habitat occurring in the
Modification is not considered critical to the survival of these species.

Whether the action proposed is consistent with the objectives or actions of a recovery plan or threat
abatement plan

There is no recovery plan for the Pale-headed Snake as produced under the TSC Act. The Office of
Environment and Heritage has identified recovery measures of which two will be interfered with by the

Project:

= retain hollow-bearing trees as well as large, mature trees

= retain and protect stands of native vegetation, especially those with old and dead trees and along creek
lines (Office of Environment and Heritage 2011b).

Owing to the small area of potential habitat for the Pale-Headed Snake to be removed and the extent of
similar or greater quality habitat within the surrounding landscape, the proposed Modification is unlikely to
interfere substantially with the recovery of the species.

Whether the action proposed constitutes or is part of a key threatening process or is likely to result
in the operation of, or increase the impact of, a key threatening process

The action proposed constitutes the following key threatening processes, as listed under the TSC Act 1995:
= clearing of native vegetation

Considering the cumulative impact the BCEP and proposed Modification, these key threatening processes
could negatively impact the Pale-headed Snake. However, the proposed Modification would only affect a
small area of suitable habitat in relation to the availability to these habitats in the broader locality.

Threat abatement plans have not been prepared for these processes.

Conclusion

Taking into consideration the significant impact criteria outlined above, and based on the fact that the

potential habitat that would be affected (21.9 ha) is only likely to make up a small proportion of the habitat in
the locality, the proposed Modification is unlikely to result in a significant impact to the Pale-Headed Snake.

2119017A-ENV-REP-001 RevA:BT/BT: 89/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

20. Appendix E References

Adam, P & Robinson, D 1996, 'Negative effects of fuel-reduction burning on the habitat of the Grey-crowned
Babbler Pomatostomus temporalis', Victorian Naturalist, vol. 113, pp. 4-9.

Benson, D & McDougall, L 1993, 'Ecology of Sydney Plant Species Part 1: Ferns, Fern-allies, Cycads,
Conifers and Dicotyledon families Acanthaceae to Aspclepiadaceae’, Cunninghamia, vol. 3, no. 2, pp. 257-
422.

Churchill, S 1998, Australian Bats, Reed New Holland, Sydney.

Churchill, S 2008, Australian Bats, 2nd edn, Allen & Unwin, Sydney.

Cole, | & Lunt, ID 2005, 'Restoring Kangaroo Grass (Themeda triandra) to grassland and woodland
understoreys: a review of establishment requirements and restoration exercises in south-east Australia’,

Ecological management and restoration, vol. 6, no. 1, pp. 28-33.

Counsilman, JJ 1979, 'Notes on the breeding biology of the Grey-crowned Babbler', Bird Behaviour, vol. 1,
no. 1, pp. 114-24.

David Robertson 2009, Discussion of local threatened species

Davidson, | & Robinson, D 1992, Grey-crowned Babbler Action Statement No 34 Department of
Sustainability and Environment, Victoria.

Debus, SJS, McAllan, IAW & Morris, AK 1993, 'The Square-tailed Kite Lophoictinia isura in NSW', Australian
Birds, vol. 26, pp. 104- 17.

Department of Environment 2013, Matters of National Environmental Significance, Significant Impact
Guidelines 1.1 Environment Protection and Biodiversity Conservation Act 1999, Commonwealth of Australia,
Canberra, ACT,

Department of Environment and Climate Change 2005, Eastern False Pipistrelle Threatened Species Profile

Department of Environment and Climate Change 2007, Threatened species assessment guidelines. The
assessment of significance, Department of Environment and Climate Change, Hurstville.

Department of Environment and Climate Change 2008a, Approved Recovery Plan for the Koala

Department of Environment and Climate Change 2008b, Recovery Plan for the Koala (Phascolarctos
cinereus) (Approved), Department of Environment and Climate Change, Sydney.

Department of Environment and Climate Change 2009, Threatened Species Profile Digitaria porrecta (Finger
Panic Grass), viewed 15 September 2009.

Department of Environment and Conservation 2005, Threatened species, populations and ecological
communities, NSW Department of Environment and Conservation, 2006,
<http://www.threatenedspecies.environment.nsw.gov.au/index.aspx>.

Department of Environment and Conservation 2006a, 'Recovery Plan for the Large Forest Owls: Powerful
Owl (Ninox strenua), Sooty Owl (Tyto tenebricosa), Masked Owl (Tyto novaehollandiae).'.

Department of Environment and Conservation 2006b, Threatened species, populations and ecological
communities, NSW Department of Environment and Conservation,
<http://www.threatenedspecies.environment.nsw.gov.au/index.aspx>.

2119017A-ENV-REP-001 RevA:BT/BT: 90/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

Department of Environment and Conservation 2006¢, Threatened species, populations and ecological
communities, NSW Department of Environment and Conservation, 2006,
<http://www.threatenedspecies.environment.nsw.gov.au/index.aspx>.

Department of Environment and Heritage 2004, Grassy white box woodlands - Advice to the Minister for the
Environment and Heritage from the Endangered Species Scientific Subcommittee (ESSS) on a proposal to
add an ecological community to Schedule 2 of the Endangered Species Protection Act 1992 (ESP Act)

Department of Environment and Heritage, Canberra.

Department of Environment and Heritage 2006, Species list for the EPBC Policy Statement 3.5 - White Box -
Yellow Box - Blakely's Red Gum Grassy Woodlands and Derived Native Grasslands, unpublished,

Department of Environment Climate Change and Water 2011, National Recovery Plan White Box - Yellow
Box - Blakely’s Red Gum Grassy Woodland and Derived Native Grassland, Sydney.

Department of Environment Water Heritage & Arts 2009, Polytelis swainsonii — Superb Parrot species
profile, <http://www.environment.gov.au/cgi-bin/sprat/public/publicspecies.pl?taxon_id=738>.

Department of Environment Water Heritage and the Arts 2008a, Approved Conservation Advice for Digitaria
porrecta (Finger Panic Grass), viewed 26/10/2009
<http://www.environment.gov.au/biodiversity/threatened/species/pubs/12768-conservation-advice.pdf>.

Department of Environment Water Heritage and the Arts 2008b, Approved conservation advice for Tylophora
linearis, viewed 31/07/2013 2013,
<http://www.environment.gov.au/biodiversity/threatened/species/pubs/55231-conservation-advice.pdf>.

Department of the Environment and Heritage 2006a, EPBC Act Policy Statement 1.1 Significant Impact
Guidelines, Department of the Environment and Heritage, Canberra.

Department of the Environment and Heritage 2006b, EPBC Act Policy Statement 3.5 - White Box - Yellow
Box - Blakely's Red Gum grassy woodlands and derived native grasslands Department of the Environment
and Heritage, Canberra.

Department of the Environment and Heritage 2006¢, Register of critical habitat, Department of Environment
and Heritage,, 2006.

Duncan, A, Baker, BG & Montgomery, N 1999, The Action Plan for Australian Bats, Canberra.
Garnett, ST & Crowley, GM 2000, The Action Plan for Australian Birds, Environment Australia, Canberra.

Geering, D & French, K 1998, 'Breeding biology of the Regent Honeyeater Xanthomyza phrygia in the
Capertree Valley, New South Wales', Emu, vol. 98, pp. 104-16.

Gibbons, P & Boak, M 2002, 'The value of paddock trees for regional conservation in an agricultural
landscape', Ecological Management & Restoration, vol. 3, no. 3, p. 205.

Gibbons, P & Lindenmayer, DB 2000, Conserving hollow-dependent fauna in timber-production forests,
Australian National University, Centre for Resource and Environmental Studies., Canberra.

Goldingay, RL & Sharpe, DJ 1998, 'Feeding behaviour of the Squirrel Glider at Bungawalbin Nature
Reserve, north-eastern New South Wales', Wildlife Research, vol. 25, no. 1, pp. 243-54.

Higgins, PJ (ed.) 1999, Handbook of Australian, New Zealand and Antarctic Birds Volume 4: Parrots to
Dollarbirds, Volume 4: Parrots to Dollarbird, Oxford University Press, Melbourne.

Higgins, PJ & Davies, SJF (eds) 1996, Handbook of Australian, New Zealand and Antarctic Birds., Volume 3
Snipe to Pigeons, Oxford University Press, Melbourne.

2119017A-ENV-REP-001 RevA:BT/BT: 91/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

Higgins, PJ & Peter, JM (eds) 2002, Handbook of Australian, New Zealand and Antarctic Birds, Volume 6:
Pardalotes to Shrike-thrushes, Oxford University Press, Melbourne.

Higgins, PJ, Peter, JM & Steele, WK (eds) 2001, Handbook of Australian, New Zealand and Antarctic Birds
Volume 5: Tyrant-flycatchers to Chats, Oxford University Press, Melbourne.

Jones, DL 2006, A complete guide to native orchids of Australia including island Territories, Reed New
Holland, Sydney.

Kavanagh, RP 2009, 'Conserving Barking Owils in the Pilliga Forests', Wingspan, vol. 19, no. 2, pp. 28-30.

Kavanagh, RPaMM 1996, 'Home range, habitat and behaviour of the Masked Owl Tyto novaehollandiae
near Newcastle, NSW.', Emu, vol. 96, pp. 250-7.

Lunney, D, Mattews, A, Moon, C & Ferrier, S 2000, 'Incorporating habitat mapping into practical Koala
conservation on private lands', Conservation Biology, vol. 14, no. 3, pp. 669-80.

Melzer, A, Carrick, F, Menkhorst, P & Lunney, D 2000, 'Overview, critical assesment and conservation
implications of Koala distribution and abundance'’, Conservation Biology, vol. 14, no. 3, pp. 619-28.

Menkhorst, P, Schedvin, N & Geering, D 1999, Regent Honeyeater (Xanthomyza phrygia) Recovery Plan
1999-2003, Department of Natural Resources and Environment, Canberra.

NSW Department of Environment and Climate Change 2009a, Eastern False Pipistrelle - Threatened
species profile, <http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profile.aspx?id=10331>.

NSW Department of Environment and Climate Change 2009b, Regent Honeyeater - Threatened species
profile, <http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profile.aspx?id=10841&print=yes>.

NSW Department of Environment and Climate Change 2009c, "Turquoise Parrot Threatened species profile'.

NSW Department of Environment and Climate Change 2009d, Yellow-bellied Sheathtail-bat - Threatened
species profile, <http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/profile.aspx?id=10741>.

NSW National Parks and Wildlife Service 1999a, Square-tailed Kite Threatened Species Information, NSW
National Parks and Wildlife Service,, Hurstville.

NSW National Parks and Wildlife Service 1999b, Squirrel Glider threatened species information, NSW
National Parks and Wildlife Service, Hurstville.

NSW National Parks and Wildlife Service 2003, Draft recovery plan for the Barking Owl NSW National Parks
and Wildlife Service, Hurstville.

NSW Scientific Committee 2001, Final determination to list the Speckled warbler as a vulnerable species,
NSW National Parks and Wildlife Service, Hurstville.

NSW Scientific Committee 2002, White box yellow box Blakely's red gum woodland - endangered ecological
community listing. NSW Scientific Committee - final determination, NSW National Parks and Wildlife,
Hurstville.

NSW Scientific Committee 2004, Final determination to list Masked Owl as a vulnerable species Hurstville.

NSW Scientific Committee 2008, Final Determination to list Tylophora linearis as a Vulnerable species,
Department of Environment and Climate Change, Hurstville.

NSW Scientific Committee 2009a, Little Eagle (Hieraaetus morphnoides) - proposed vulnerable species
listing, Department of Environment, Climate Change and Water, Hurstville, NSW.

2119017A-ENV-REP-001 RevA:BT/BT: 92/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

NSW Scientific Committee 2009b, Spotted Harrier (Circus assimilis) - proposed vulnerable species listing,
Department of Environment, Climate Change and Water, Hurstville, NSW.

NSW Scientific Committee 2009c, Varied Sittella (Daphoenositta chrysoptera) - proposed vulnerable species
listing, Department of Environment, Climate Change and Water, Hurstville, NSW.

Office of Environment and Heritage 2011a, Threatened Species, Populations and Communities Database,
Office of Environment and Heritage, <http://www.threatenedspecies.environment.nsw.gov.au/>.

Office of Environment and Heritage 2011b, Threatened species, populations and ecological communities of
NSW online database, NSW Government,
<http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/index.aspx>.

Office of Environment and Heritage 2013, Threatened species, populations and communities database,
<http://www.threatenedspecies.environment.nsw.gov.au/tsprofile/browse geo.aspx>.

Office of Environment and Heritage 2014, Prasophyllum sp. Wybong - profile, viewed 27 October 2014,
<http://www.environment.nsw.gov.au/threatenedSpeciesApp/profile.aspx?id=20257>.

Oliver, DL 1998, 'Roosting of non-breeding Regent Honeyeaters Xanthomyza phyrygia', Emu, vol. 98, pp.
65-9.

Oliver, DL 2000, 'Foraging behaviour and resource selection of the Regent Honeyeater Xanthomyza phrygia
in Northern New South Wales', Emu, vol. 100, pp. 12-30.

Oliver, DL, Ley, AJ & Williams, B 1998, 'Breeding success and nest site selection of the Regent Honeyeater
Xanthomyza phrygia near Armidale, New South Wales', Emu, vol. 98, pp. 97-103.

Parsons Brinckerhoff 2010, Continuation of Boggabri Coal Mine - Biodiversity Impact Assessment, A report
prepared by Parsons Brinckerhoff for Hanson Bailey Pty Ltd, Newcastle, NSW.

Parsons Brinckerhoff 2013, Booggabri Coal Expansion Project - Ecological Assessment for Boggabri Coal
Project Modification Newcastle.

Pennay, M 2001, Results of Fauna survey work undertaken by the NSW National Parkes and Wildlife
Service within Leard State Forest, Summary report edn, WRA Biodiversity Survey Coordinator NSW National
Parks and Wildlife Service, Sydney,

Pizzey, G & Knight, F 1997, Field Guide to the Birds of Australia, Angus and Robertson, Sydney.

Pizzey, G & Knight, F 2007, Field Guide to the Birds of Australia, Harper and Collins, Sydney.

Quin, DG 1995, 'Population ecology of the Squirrel Glider (Petaurus norfolcensis) and the Sugar Glider (P.
breviceps) (Maruspialia : Petauridae) at Limeburners Creek, on the central north coast of New South Wales ',

Wildlife Research, vol. 22, no. 4, pp. 471 - 505

Reid, JRW 1999, Threatened and declining birds in the New South Wales Sheep-Wheat Belt: Diagnosis,
characteristics and management, NSW National Parks and Wildlife Service, Hurstville.

Robinson, D, Davidson, | & Tzaros, C 2001, Biology and conservation of the Grey-crowned Babbler in
Victoria, Department of Natural Resources and Environment, East Melbourne.

Rowston, C 1998, 'Nest and refuge-tree usage by Squirrel Gliders, Petaurus norfolcensis, in south-east
Queensland', Wildlife Research, vol. 25, no. 2, pp. 157 - 64.

Schulz, M 1991, 'The Grey-crowned Babbler Pomatostomus temporalis- a cause for concern in southern
Victoria ', Australian Bird Watcher, vol. 14, no. 2, pp. 37-43.

2119017A-ENV-REP-001 RevA:BT/BT: 93/94



PARSONS
BR’NCKERHOFF Appendix E - Significance Assessments

Soderquist, T 2009, 'Conserving Barking Owils in the Pilliga Forests.", Wingspan, vol. 19, no. 2, pp. 31-3.

Swift Parrot Recovery Team 2001, Swift Parrot Recovery Plan, Department of Primary Industries, Water and
Environment, Hobart.

Threatened Species Scientific Committee 2006, Advice to the Minister for the Environment and Heritage
from the Threatened Species Scientific Committee (TSSC) on Amendments to the List of Ecological
Communities under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act): White
Box - Yellow Box - Blakely's Red Gum Grassy Woodlands and Derived Native Grasslands, Department of
the Environment and Heritage, Canberra.

Trail, BJ & Duncan, S 2000, Status of birds in New South Wales temperate woodlands region: consultancy
report to the NSW National Parks and Wildlife Service., Australian Woodlands Conservancy, Victoria.

Triggs, B 1996, Tracks, scats and other traces: a field guide to Australian mammals, Oxford University Press,
Melbourne.

van der Ree, R 2002, 'The population ecology of the Squirrel Glider (Petaurus norfolcensis) within a network
of remnant linear habitats', Wildlife Research, vol. 29, no. 4, pp. 329 - 40.

Watson, JEM, Whittaker, R & Freudenberger, D 2005, 'Bird community responses to habitat fragmentation:
how consistent are they across landscapes?', Journal of Biogeography, vol. 32, no. 8, pp. 1353-70.

Webster, R 1988, The Superb Parrot. A Survey of the Breeding Distribution and Habitat Requirements.,
ANPWS Report Series No. 12, Canberra.

Wheeler, DJB, Jacobs, SWL & Whalley, RDB 2002, Grasses of New South Wales, 3rd edn, University of
New England, Armidale.

2119017A-ENV-REP-001 RevA:BT/BT: 94/94



Appendix F

Biobanking field data sheets




W2 = oy 2

PARSONS
BRINCKERHOFF

VEGETATION SURVEY PROFORMA P1

Dale: 3. 1014 1.

Site ID: Z
bet sidos of prodorma ﬁ ‘l

Survey byps; B% >

ia Utk (uediale siew. st a G Boeg, a el lenglh el

Recorders:

AC. DL(TB)PR, JS, SH, AR

Stratification and patch 10:

ablet:

Qﬂudémvﬂmaojre}iﬁ £ N

Lacation reearded with GPS # of

Unigue Paint ID #:  Z0OME EASTIMNG

Lﬂﬂﬂﬁﬂ n dEtEiIE ; “rnnaty FRTE, LAl 2an @ Roac Mame Side of Foad, end e Photo numh ar.

1:100,000 MAP NAME: 20 (u® Tl 1SO. 012257
a

MORTHIMG

0 HEEEER
4] |
GPS accuracy: + metras 1 haale: Ml waypoinis shoud be recarded in Map dalurm WEE 84
Habitat Assessment & other site description notes: s Ground Cover %:
Slope Weeds % QO -\¢(\Bare sail 10
ASEE!C-L' Ca nopy o Litter C:I
Landform (Quadrat) e.q. hillside, flat: _—
up-cancpy — !

andform (braad): kY Timber O
Nearest Drainage line / catchment: Shrub Rock (type) O
Soll. e.g,. 2 Sand, Loam Geology type:

. ¥ @ 2010gy ype | Gmuqd _ * Vegetation (type) 8 O
Evidence of disturaance: |Jeeclg }"C\EGV "nﬂ [LD&I- 5WL‘(.P'-“""-3
Community age estimate: ;rgéi!, \OQ

o

Vegetation community:
Mapped community:

Field Cornmurity;

Structure and composition * :

E xohe C—L(GLEEH.C.‘EF\C* wr oA ECHH&vEd tvees v/
Plawms Grasstond 7 x

Stratal; Height: range & median| % foliage cover*:] Dominant spp. and dominances:
C.C-lﬂ 5 ._tf) ™M el 2 i C\e:.l\_hr._ﬁ_fm F{'.uh?\c: o
Snek 0. 4-3m | 0-107 | Calhos glaviopylie

Giroy

D=1

80 -1007.

Dﬂdo-ﬁu{-lg VIS (OSU

Cullotis \appulacea
Echwmm ‘D'luvﬁﬂ.&.ne.u,m
&((IESICG

Centaurea Cﬁlluh'upu

4 Communite stuclure sheule oe cesorbed a2 ger Specht el 4l 1955 s

L Ermecgens (E), =80 - ren lavers [T1, T2, T, <8m - 500 leyvers (51, 52,570, 07anc caver (5ol PA H

; 100-70%i4Y PO-Z0%13), E0-10%42° «<10% (1] so"
Damirart (). Assocated (al, codemitanl |2d), supressed (5) o comcinaion

BRINCKERHOFF




‘ Eﬂ'ﬁGKEHHOFF VEGETATION SURVEY PROFORMA P2

siteld: ()
|33:k; Friosenzs Hratz | Epzosa Praseme T T
' Calvivis anavdopwgia A X
* Dodonaon uisCost \ =
A 'E‘:';EI efa payy o 1 |=
! QiciSswa D [ “3
' Callohs lapdoiaceae 2 “f _
Jiqumnnum WO | i
7 { A 2 i
Ceniousea (TR aitate} W ¥ . =
Aostrodavimonia 7 4 .
Y eancokloo detepens | 7 a
| Gustvoshipa AASTHIGWS | =
- ﬂ*ﬂunrm 6 Cdorve \ o
CL\ {ae-todmacan o | il
amm mmlqﬂﬁﬁmiﬁ 2 3 =
2 Cw’ap e \ #
" sSclerolaen bwonlll | 3 : ;
" told Plan neum | W i
1 o \o Oboy 2 iy
%hamm qu Ce Edﬂm atd SR I *‘
Y Lomancha- m&iﬁﬁ&%‘ :
| Me ¥ & :
o i |
B | |
T f.*
| 24 H |
EF [
E [
T =
L] por
i 3
H &L
m H|
m i
1l o — —
Transect Number Number of hits [tally) iz (ERITATION = - %
MWative over-storay cover (%)
Wative mid-stary cover {3]
Walive ground cover grasses (%)
Mative graund cover chrubs (%)
Mative ground cover other (%) i T | 4
Exatic plant cover (%) THL el Why Wy el whdg o eebd odas <l Agd LWe | A6

1 -4 scak comvarsian

GCowgr abundance scale -7

Larger 50 X 20 m Plot
| =5 - Rare o Tew ndiidizgs (3o @ss naviduals 1 |sparse<E%
1. Length of Woooy debris > 10cm wine &= 03 7 long O mora {han 3 - sparsaly
Z | <R - unzamman seatlared 1  |=porce <R,
F : : : o | coraizzEat theughout |
¥ Pmpodion o canopy Species reganeraton -, | ol 2 |angne <5m
O many Indivicuzis
T, Humber of ees with hollows = & om JER| <5 very abundant throughaut ot R fgnyne. it
O b= -z 3 [5-%
8 |25% - 50% 4 |25 A0%
B 50 - 75 5 |s0-75%
T |75 - 100% | B lvs-100%




\D = logt

PARSONS a0 T ;
Site 10 2.

BRINCKERHOFF st Q2

ISurvey type: B "

VEGETATION SURVEY PROFORMA P1 A B

nEUde quacrsls 5 2a, search anea, Jransect langih gl
Recorders:  Ac, oL, {B)PR, Js, SH. AR © piretifation ad pateh 15 ;
LGCE“OI’I dﬂ'ta“S: Fraparty rame, Lal Plar «, Read Mame. Sice of Rsag, ard lorure F'hl:}‘tﬂ numhar:
Location recorded witk GPS # or Tablet; ? 1:100.C00 MAP NAME: % O . ol ’QS 1S0.032445  °
Uniuue Foint 1D #: ZOMNE CASTING NORTIHING bl

ol LT

([ T T T

GPS accuracy: L metras o Mol A1 wayzeints should be recerded in map Jalum WSS 54
Habitat Assessment & other site description notes: i around Gover %, o,
Slope: Wesds % Bare saoil
S Canopy Litter
Landform (Quadrat) e.q. hillside, flat ik
ub-canopy ;
landiorm {broad): Timber
Mearest Drainage line / catchmeant: Shrub Rock (type)
s0ils e.gq. Clay, sand, Loam 320l0 YoEe:
] g W, odl Geology typ Grgund Uegetat'ﬂn [t‘ﬂf}ﬂ]
Evidance of disturbance;
. . Total

Community age estimate;

s S o 100%
Vegetation community: 13

Mapped community: P‘h‘f}t’ %m.— pDPiﬁf Box ~ Whake CYP<ess pwne guua&:ﬁ open
Field Community:  Sore sk

Structure and composition * :

Strata’; Height: range & median| % foliage cover™:] Dominant spp. and dominancet:

@1 | 18-2S m|0-307/. |EBucayprus

svib [0-4=2 | 05 / Ve Vadhelha famesiana

f‘rustﬁHpm g{!afmg‘.umh‘s
' ; ) Cavciuan J Y lgere :
s { -4 \ :
51:.:-0:4 D= 1.8 m 50 ﬁ‘ﬂ / ¥ rass i Ca 3
5‘1‘~Jb-‘ﬂ"‘- WAQLVIG A L v

% Community siruciure shou'd ba descrbad as por Spachd et @l 16405
I Fmargant (F), #8F - rae ifyees (T T2 Thl <8 - alaub Lages (51,52 Sn1, anoond eiaar el PAa
©OINOITONAL  TOANERY 0% <A (1)

ONS
F ferinart (i), hesaclatar lal eoecamiaes] dodh enpracsad (8] of somninaliod EHIHCKERHOFF




PARSONS

VEGETATION SURVEY PROFORMA P2

(12

2. Proparton ol sanopy spacies mosnertion

)

3d. Numberof trees wih bolows > S

2 |=5% - uncorrrran

sallaned

BRINCKERHOFF Site D:
Tremen Prezpree Sratz Spadis Pzt Sy
TEucalyphs o 2
“Nathellian ines -
ADSNOShad O STUGlvm s 3 s
‘Craaum vulgare . i
' Brassica 5
& \ U M GG Z
* Echmum Pﬂf_'-. tcéﬁfin@bh‘\ 5 a
PPN ROS bl ey | | [
Mo pAdooncndés 2 i
o E _ll-_ [ ]
' | Clwm~bHeveane " i
" Anshda roamosdt \ 4
TSpoiobolys cAESTR | a
" Dowcns Qlecaewdes | B
5 Viwinanhitom SEviCiuns 7 . S
It ?Qﬂﬁ,.,;ﬂ Eﬁv?t’v‘\i‘:nndnfom { 4
BT gﬂ,«anhq W bwchlly 2 =
F Erag! Dr'rs:r-:’!ﬂUflur: \ 2 o
_"- Lepttivm adeifanuam | 1y b
! Centauviien calcavapa 7 o
S0 dlearcacvs | 2 3
Y CloNS Nundaim, | | £
" E QA JUGGi e \ 5
4 ONals oM EAUNS 2 | f
. Calons \apfutaceae L :
7 B o
% &
1l i
T B
. it
i T
= ]
] 10 -
@ o il
1 I o
 Transect Number Number of hits [1ally) %
Mative over storcy cover (%] ). {:, @ 00 O6,. O® I SD
Native mid-story cover (%] r_*:_:f;a m 0.0 A0 0. o 6 o
Mative grodnd cover grasses (%) h"ll h‘ll ﬁ-.'ur ur'l & -
Mative groand cover shrubs (%) -
Mative ground cover other (%) 1]
Exotic plant cover (%) L Ve PR tedd
Larger 50 % 20 m Plot Cover abundance scale 1-7 1-65Cak conveEsinn
: | =544 - Rare o7 few indiidusls |3 oor less ndioduals 1 |sparsa <6%
1. Lengthk of Waedy sebris =4 0om wide &= 0.5m long merm than 3 - sparsealy

1 |&pareas <54

3 |=5% - comingn

corslsent throughout
okt

|
2 |amy roo= o

mary Indriduats

da | <E% wery abundanl frcughout plet 2 |any nooo B%

b |54 - E5 1 [5-sAn |
5|25 - 0% 4 [25-a§0% |

§ |50 - Tt 5 |50-73%

T |75% - 10D% B [75-100%




\D- lo™?

LZONC CASTING

Jrigue Point 1D &;

MORTHING

GPS -

BREX:

HEHEEER
[ [ [l TTT1

Date: 2 W 1
PARSONS foe 15104 :
BRINCKERHOFF o nvmors (S
B 3
VEGETATION SURVEY PROFORMA P1 Suriey type: AL
nelude quadrats size, eancn anea, Fansect lencth sic.
Recorders: AC. DL, @:*R, JS, SH, AR * |Stratification and patch 1D: 5
LGCEI"'.IO_I'I detaHS: Srapany rame, Let 2lae #_R:!:d Mame Side of Foad, ‘ard lenure F‘hl.‘_ltl:l I'ILJITIbE,‘I‘;
Ve B —wend ol Vool B4
Location recorded with GPS # or Tablet: 1100000 MAP NAME: &

m

GPFS accuracy: & metres o

Mot i wavazings should be ecorped inorap gatm WES 34

Slope:
Aspect:
Landform (Quadrat] e.q. hillside, fat:

andform (broad):

Mearest Drainage line ! catchmentl:

Soil: e.q. Clay, Sand, Loam Geology type:

Evidence of disturoance:

Habhitat Assessment & other site description notes:

1.
Weeds "
Canapy

Sub-canopy
Shrub

Graund

Ground Cover %

Bars sail
Litter
Timber
Rock (type)

Vegetation (type)

1L,

: . ; Taotal
Communily age estimate:
) 100%
Vegetation community: 1,
Mapped community: .
Field Community: E xohc CJJC'-.SS'\H“J /
Structure and composition * : 4
Strata!: Height: range & median| % foliage cover™;| Dominant spp. and dominances:
Can - — =
S - 2= o
f)‘W'\‘-l o B - N 7 Pvenoa 'E"UNQ
T ECWad o '.o.ﬁ*[’ﬂﬁamum
L ehum pereane
= Community stuclura stoalc oe cescraed as par Spack: at al 1995 N
| mp'gqr‘. ElL .'\-Er"ll_l;:lr:EI? I$5:r-s I'|'1I: T2..Tr), =l < shrualgpers (55, 52,87, grounc cover (gol PAHSO"S
B 1 ey P R e L e T BT WL e R T LS I S
I‘.n"rlr.::" :if ﬂ.nnun;‘.p{1 121, ca-deranant l:l.:':lllr supreigal (9l ar corh oalion BH‘"GKEHHOFF




Eﬂﬁcaxﬂéshmﬂ VEGETATION SURVEY PROFORMA P2 | sjein: Q 5 ;
Rk Presnin Sral: Sraches | Pz=pca Ztab

' Cwlods Wyacota

' Avenyo Aata

3 e Cuneado

*Leassdla Colaenta

B Eefﬁmweu catcivapi

¢l Oy th&v".ﬂﬂ
SoACWUY o leadvhy

— R uuﬁu@-

P Selexropugila ool
" e Didhwusm i canvm .
F Prantanld deiihs | J_:
T Veivo Woliio clvea 2
T Poidm ‘Jpj(-!ﬂtﬂﬂﬂtm eymy % g
= 5
VM lassca wo 2 :
E 2 i
i MEEH{OGQ %fa_g\{dﬂ > . ~
= ]
8 % i
19
T "
-~ i
L 5]
1] [
2] [
] [
16 W
i d
Bl i
bl 0 B
T i
] =
i E|
3 T o
i T _
] i
3 i
i 5
4 vl
3l E
Transect Number . | Numbszr of hits (Lalky) %
| Mative over-starey cover (%) £) O =
Mative mid-story cover [%) ) 0
| Mative ground cover grasses (%) | | 2
Mative ground cover shrubs {2} Fe)
Native ground cover other [%) il 4 =
Exatic plant cover (%) fre T Bl w1l Wb WA B T held 45 4990
Larger 50 X 20 m Flot C:u'er abundarce scale 1-7 \ 1 -8 scale canversion
£~ =% - Bare ar fes individuals |3 orless mdv duals 1 |3rarse<0%
4, Lerglh of Wacdy dekris =12er wide &= 0.6 m long (i i mer's Than % - sparsely
W 2| =30 - Lnoomran scEctonsa 1 Laarss 5%
I sunsiskenl hnoghsul
2, Prosadien of sancpy epacles regensrsiion E5 <5 - comnon F:;'”'b 1 nereghoul Ny —
O [ ey raividuals
- = da [=5% wary abundanl Ihroughaw plo 2 |aveno = 5%
3. Mumberof {rees with hollows » 8 cm 'O N T
A |27% - 80N 4 |25=00%
_j |51% - TEY i 1-T0%
) GEETR 148 5 [7s-100%




D - \068

PARSONS 15 1 ;
Site 10 %
BRINCKERHOFF e
Slrvey type: = *
VEGETATION SURVEY PROFORMA P1 IR R ﬁ.g
pnciuds quadrsia gize, search amas . transect lencin &ic.
|Recorders: AC. DL. .'H S. SH, AR * |stratification and patch 10 5
8 ; e D i'_'.ll'F
Location details! -... .;.-lal-n/(ma ¥ Teage Mg 5 le 31 Rogi, bin lanurs Photo number:
-m::atmn rﬂcurdcd w:th GF’S # or Tablct 7 1:100.000 MAP NAME: &p & 7171 a
Unigue Point ID & ZONE EASTING MORTHING E i g
P B
0 L] I I \So | I(" ":.S:q"
0 *—I—Ii 1
GHE accuracy: + metres 1. Moe Al waypolnls snouls o recerded o rap daum WES 34
Habitat Assessment & other site description notes: # round Cover T
Slope: Weeds % Bare sail o
Landform (Quadrat) e.q. Fillside, flat: -
Sub-cano
lzndform (broad}): PO Timber &2
Mearest Drainage line / cetchmen: Shrub O Rock (type) O
Soil: e.g. Clay, Sand, L Geol ; e le)
q. Clay, Sand, L.oam eology tvpe: Ground (O -0/ Vegetation type) |&)
Evidance of disturbance; HM)\'H uJQ Ed pC-..JN‘ e C}IDCL'L{\_g
Communily age estimate; CleQyr HUJ . TS:;}& \oO
Vegetation community; 3,
Mapped community: - .
F eld Community: Exo¥e 0[&35\&\-‘&& /
Structure and composition * : 14
Strata: | Height: range & median| % foiage cover®| Dom nant spp. and dominances;
Can e e —
Shede .

Loliun pewWe v

G oy o =0.8 & [H-30 2} Avuneq fabia

& Comrrdmity atinlerasneold be sessibed &5 per Spackt ol ol 1355

I: Emprgent E), >Bm - Irmn lagars [T1, 72 Tn), <8m < manoh ayare (81, 85 5n), gracon savar o]
;1 100-T0%4), T3-20%(3). I0-10% 13l «<10%-(1] msam
Dorrirar: {0} asszoatsd (a), m-dominant (rd), suarrssad () or combinarcn BHWEHHOFF




PARSONS

2.
BRINCKERHOFF VEGETATION SURVEY PROFORMA P2 | siw D Q l_\,
[ e Pz Bl T Frsii BT
' Panmvcumn gueensiondivnd 7 =
*Echivum Eﬁghﬂﬁqmnnmnﬂ Y @
T Chloas Shwevcpdhom & | Gl B
' Chiloiis Wuncada | “_
T (onumpevenne =) .
F Cewntaviea Caltdvapa r B
ﬁ._l_amdwm ot cangm %
£4 | S e % 1 i 2
" ANenub e[1G+t‘lr~~-’10| Y .
= M v o n M | TB\Jp (Jaws Vool
VO 00 GO, 7 B
= ReassyYea yapo 3 - -
T B CSSWO WTe \ S,
H - -- ; h"ﬂ?—'uﬂ .
= 1‘rm[_-|::tl.kum“i ﬂdu‘%m&lh o f"
It ;1
17 R I
I - ]
[ i
o Al
- - |
5 I
o :
Y =
] T
il
3l
31 i
g | %
¥ =
Y ]
i ]
it el ——
4 il
Kl i |
Iransect Numhber | Mumber of hits (tally) |
Mative over-storey cover (%) 5 —§2 )
Mative mid-story cowver 1%} £ = I
Mative ground cover grasses () iy o \2
Mative ground cover shrubs (%) g
Mative ground cover other {%) ]
Exotic plart cowver (%) T e W) T vl DR WL VY B (L)) Lty 5\}5

Larger 50 X 20 m Plot

1, Lergth of Woooy dabris =1Jem wide & =0.5m

7, Presorlian of cancpy species rez2neration

3, Muriber ol Lees with halows = Gom

T Gowver abundance scale 1-7 T T - B sCalk wnv:rsiuﬁl
1
5% . Pare o few ralividuals | ar 1ess individuals 1 |sparse=6%
mera than 3 - sparsely
2 |=8%  uncommor |seatered 1 |sparse=hi%
) Corslsent trroughout
3 |=wn - commmn filz 2 |ary o=t
marmy Indrs duals
da [=5% very abundant recughoul pial 2 lamy w0, < 5%
db | 3% - 254 1 |5- 3
a0 25%: - 0w 4 |25-50%
B |5 - 75% § |an-7sh
T | 7A% < 10D G | 75-100%




\D— 104

PARSONS . Lyl g
BR'"CKERHOFF Bt #fdas gl penme @ 5

2 a.
VEGETATION SURVEY PROFORMA P1 PUNEYApe: BA

N quaEdrabe sice, search acea, frases lencih e

Recorders: AC, DL, @ PR, JS. SH, AR Stratification and palch |0,

LDC ﬂfiﬂﬂ dEta“S: Frooedy name, Lol Man = Road N:n:r: Side of Raad, 'and fenume ph Dtlj numb er;

Se 0= Dam & Syoteple

Location recorded with GPS # or Tablet: ¢t 1-100.000 MPLF'HI;IIAF.;’IE;
Unigue Point ID#: ~ £0NE EASTING NORTHING

PSS~ 115 "

30 L2206

HEBEER \SO . 0 % 259

]
GPS El.l:.‘l:urac':,-': + metres 0 Mabe A waEanins shous bE recaraed 0o map datum WSk s
Habitat Assessment & other site description notes: Ground Cover %: 12
Slope. Weeds % Bare sail
Aspect. Canopy Litter
Landform (Quadrat) & . hillside, iat: st
ub-canopy ;
landform (broad): Timber
Mearest Drainage line | catchment: Shrub Rock (type)
Soil: e.g. Clay, Sand, Loam Geolod) |
4 Y QY v Ground Vegetation (type)

Evidence of disturbance:

. . i Total
Community age estimate:

s 100%

Vegetation community: Vdwqu/ kexX S
Mapped community: e e }:}U:\'wlﬁ, {:H ass\an
Field Community:”
Structure and composition * :
Strata’; Heighl: range & median| % foiage cover™| Dominant spp. and dominancen:

Con Be= -

Qi Vo

E,' FOnl n.l:ll\

@ Cammurty simuchire shaild ba drseenad ae par Spechi s =)0 18485

11 Emmargenl JEL =Bm - Inee laves (T1. T2, Tre), <Bm - shoat apes (831, 82, 8n), ground cower [ge)
"n 10-T0A 1) FO-50%3N  50-°0% (&, <% 1) mnso"‘s
Dzrnanl 45, Asgocimled fal ss-domanart (ool supressed (2] o combiralion BH'"CKEHHDFF




PARSONS

— 2,
BRINCKERHOFF VEGETATION SURVEY PROFORMA P2 | sj.in: @5
SezE: Presunze Sta Sazcks [ Eral
Bovavio chilea decepiens % =
E : F 4
\ Q 2 [ SE b 1
A sos Df#. astafldans |\ il B
* Clalo s cliverCOtvia 2 ¥
" Viradinia cdnea T4 Z i
A fanesG 52, 4
FlLowwm peienng = =
il Pw»;wm a Ao Ly i
e \q }::-wchd"n 2 g
1 : =0 i -
Cenlaliven ol ;h“y\?ﬂ ¥ 3
2 gum&cgﬁm&L__z a
;4 5
1% i
I3 il
k7 il
] bt}
H b4 ] |
e - i
T T
1 —
= s
5 ]
EN 4
i p =
&l #
# T
1 | 2 —l—:
Trarsect Number | Numbar af hits (tally) T
Mative aver-storey cover (% 0 — 8]
Mative mid-story cover (3] Nz o
Mative ground cover grasses (%) 'ﬁ-{l Wl i 72
Mative ground cover shrubs (%) L)
Mative ground cover other (%) =
Crotic plant cover (3] Pl rh meed el ey e THH £ i = 2 )

BaRe |1

2

Larger 50 X 20 m Mot

Lorgth ol Wooey decre ~10cn wide & ~0.5m lorg

(&

£

Cowver abundance scale 1-7

1« Egcale conversion

2. Prapo'lmr' of canopy apeeles eoeneralion

O

3. Number of hees b hollows = G o

()

1
<35 - Race e Tew Pddugis |3 or less individuals 1 |sparse =5
mewe than 3 - sparsely
2 [=5%  uncammon sCaiared 1 |spa=e<bh
sonsisient throughaut
3 [=a%e - comen plot 2 |any rg = 8%
many Indi ks
da [=5% very aburdan: I caaghin s, gzt 2 lany o= 5%
Ab |54 - 2o 1 |3-mew
5 |23% - CO0% 4 |Z5-30%
B [519% - 7a% 3 |E0-7a% |
T |75 - 100% | & |73-100% |
€ u#
H



oo

PARSONS L Sl
Site (0 .
BRINCKERHOFF aué ok s i Ql
. [, E
VEGETATION SURVEY PROFORMA P1 0 b8
neude quadrats size, seard smes, angasl etk sle
Recorders: AC. DL @ PR JS SH AR " |Stratification and patch 15:
LﬂCElfiDl‘l l:lﬂta"E: Frooety name, Lol Flan #, Road Mame Sice of Raad, land tenune Fhl:l’[l:l nun‘lber.‘
Skl Dam Vieyeds Avea Exhenson..
Location recorded with GPS # o- Taalet: ; . i : :
e R e e i W8S Tk :
£ I
nigue Poin : il 27 23
0 | | \Se | loEg
0 '
GPS accuracy. metres 1 Hole: Al waypols should ae reesded i1 map datam W3S 84
Habitat Assessment & other site description notes: i cound Uover B &
M Weeds % Bare soil
Aspect: Canapy Litter
Landform (Quadrat) e.g. hillside, flat: i
ub-canop: :
landform (broad); R Tmber
Mearest Drainage line / catchment: Shrub Rock {type)
Soil' e.q. Clay, Sand, L Gealoo 3!
ol e.q. Clay, Sand. Loam senlooy vpe Graund Vasetstii M)
Evidence of disturbance:
; ) ; Total
G 1 1 te:
ommunity age estimate 100%
Vegetation community: not  wappedh euvt close o 1.

Mapped community: %.4_4_ _.-"L'“E,)g Rox _Dﬂ? Bex - Whte CLWJ“:’ [ﬂu’d 3 assy cpen.

Field Community; 7

Structure and composition * : NE"'\“ Cl'rm"‘m“d D{E’ﬂ"’tc\{ @Qﬂg

14
| Strata/; Height: range & median| % foliage cover®.| Dominant spp. and dominances:
0w l‘::li Ly s S
[;JGL.(!@»('_ JI-ED!"H 4{}‘{00 2 ‘HU j
C - NWuagon
P- CLUEE,MJ [eninodt Vo
# Cormunity stestire sheould be deacnbed a3 per-Sacet 1 al 1005
L Erergert (E) B - s |z [T, T2..Tn), #&8r  shrub | (54, 52.._8n), ground igsh
R ey PARSONS
Donvraitt 1), Asenciated (8), Ga-deerirant (6d), Svoressed dsh o- combnalion BHIHBHEHHDFF




A O HOFF  VEGETATION SURVEY PROFORMA P2 | ston: (310

T Przzeria S Epeeds Prisyenzs Snsa
' Avsvashpa. ausyaahemis 3 - - ]
P Cos weacota B 5
P Avienda yamasa " I
TDwonTor o evenngiymis 2 5
’Cv‘tfs'.:'n_‘& Oh Ve v c cihd M -
S le H‘!PhuUG bive iy - S |
" Yanicum? cveenslondicum EEE
\f"«éfthrcmo s hova = |* '
' Swlau e’ = '
"LoWwm pejenng 2. |7
' (enYawyvivum Calcdyapa e
" Daycus giecane(lel . |¥
' Moducaias polu 1 *
T o ol 2 il
TOLAN \ COn rOO6, f "
_____E_;,g_ﬁ._l U, W LLE&J"\-‘-’-{ | =
I B
B ET
14 ill
] [ il
o — —=r
ED i
> [
[ il
] H]
H] ke
- ———
; i &3
EX = I
kil il
i B3
@ il [
d| B
Iransect Numker rumber af hits (tally) U5
Mative over-storey cover [ {_’:‘I &)
Mative mid-s:o-y cover (3l @ e
Native ground cover grasses (%) | tHL THY 'ty Tt z0 | ¥
MNative ground cover shrubs [5%6) \{ = 4
Mative ground cover other (5] i [ &7
Exotic plant cover [} T . 1o 20
Larger 50 X 20 m Flot |Cover abundance scale 1-7 1-6 scale conversion
] B 1
<f% - Rare or fpwe mdividials |3 nr less indivictiaks 1 sparse <hil,
Lengtr of Weody debrie =10cm wige & » 05 m long @ ] riare Lran 3 - sparsely
2 | =5% - umcamman scatzred 1 sparae =h%
4. Preporban o cancpy speces resenerat on i | P ;z:a RanEReughot 2 lam o < 5
D rEny indiduals
3 Momber of ees wilFeholows = 5 i da | «hln wary abundant throug ous plat 2 any no. <
o ) B {j 4b |53 - 25% 3 [5-23m
— B2 25% - 51%: 2 |25-50%
B [50% - T3% | & [50-75%
7| 7E%. - 120% | & |[76-10C%




(D~ te |

PARSONS
BRINCKERHOFF

VEGETATION SURVEY PROFORMA P1

Date: |2 .0O. Wi i

Site 1D - . £
actn aldas of pratorma t:-'\) _.T

—_ 3

ISuryvey Ly pe:

neiude quacrale sz2a, search areg, frersect el el

Recorders: AC DL |'3 R JS SH. AR * |stratification and patch 10 5
LOCEHOI"I d'&tai Es: Trope-y name, Lol Man # Road Name, Side of Rsad, and leruse Phalo number:
Esk Ske W 2 Dom Exdensien YVioed NG
Lacation recorded with GPS # or Tablet: b : o =7

7 1:100.000 MAP NAME: UPS '7 | 7 a
Unigue Paoint |D #:  ZONE EASTIMNG MORTHIMNG 3

| ||” . | ?é}::: ?ngzﬂ
[ [ Ife] | |

GRS AcCUracy. * metrez  n Rale: Al veaypaite shauld be recorded in s datum W3ES 84
Habitat Assessment & other site description notes: B Ground Cover % 17
Slope: Weads %: Bare soil
Aspecl: Canopy Litter
Landform (Cluacrat) .g. hillsice, fiat: g
ub=cancpy :
landform (broad): Timber
MNearest Drainage line / catchment: Shrub Rock [type)
Soil: e.g. Clay, Sanc, Loam Geology type: .
Greund Wegetation (type)

Evidence of disturbance:

" i 2 Total
Comm unity age estimate:
ty ag 100%

Vegetation community:

13
Mapped community: — Exoteo on e d_aﬁf.
munity,. Evohc (rassiand
Structure and composition *: 5
Strata'; Height: range & median| % foliage cover®:| Deminant spp. and dominances:
Cin i —
o/ | Mawewa mic ooyl
- m e, MLCro e
-S"-"‘n e D ’ ﬂ\— l > = Vj
r
v & Pa‘dd‘:j 5 Cauvse L. peresnt
R0y - Zo .
| 4 D\ — l , B.de g
*» Communily slracture show'd be desanbed as por Spochbel a 108G m s
I: Emargant (S5, «8m - g8 layare 1T, T2, . Thl, 7B - garab layene 151, S2.,.50), groane sover (g6 m‘ m
OA00T0%d), TO30MEEY A0 02, <10% (1)
B _‘4:\11|1=:|r: idi, .ﬁs:anlslan:l' (£ r.n-dm:-'.e-.-.ll I;::_?ﬂjul:L.;p-awu.-l (gt o pombinadon BHIHGKEHHEFF




é’ﬂ%%ﬂoﬂ VEGETATION SURVEY PROFCRMA P2

(5]

Site 1D: Q 7

Srerss Fiizse et Szt | Spenzs Pzzene Srak

' Chlons Wuncaig
: Uuﬁmdlmu cuneate
Chivm ﬁ\un‘ﬁnqanwm
© D UneX CASDLA
f Povuiun Gdtensicuntlicyn
I Scleophd o bwomn L
T AuShvosRoR. custglumis
b olium ‘peveving
" Medhcagp sanw
T Cenvvtelulium LQWJﬁbQM
" Arnstda covnsa
I DyiChounhiag w2 lCAUAN
" DOWv 0o Clecepiens
I Lﬁi\cr‘na ﬁ.aopulmmfi
EAM L Qt_y;u__m,f‘mcfln
oy € nol mamﬁmm
' k.miﬂw‘s G Al |
& Pay nuﬁx%ﬂukaum
Founedon clachuien
o lina mmadualin

ﬁmmwﬁ__wﬂmﬁwmwmmy+mw

=g

Transect Mumber Mumber of hits (tally)
Mative aver-sterey cover %) [ s
Mative mid-story tover (%) o

Mative ground cover grassas [%5) mr ol

Mative ground cover shrubs (5] R 11

Mative ground cover ather {Sa) AP = m e uy] 1

| Exotie plant cover 1%} o ;

Cover abundance scale 1.7 |1_r i 5!.‘._aIE cenverslan
1 |
| =A% - Fare eor Terwe irelivichaals |5 oon sss ivdividials [ 1 |3r.'|F.IrB:E a5k
1. Lergth of Waoody deieis =100 wide & = 06 M org % mare than & - sparealy |
'.C} 2| =50 - urcarTan moatered 4 |aparge <5t

Larger 50 X 20 m Plot

conslstant throughout |
3 |=5% - common pk 2 lany na <5
rany Irdvkugs

2. PFrooorbion ol careay species raganarat on

<5% wery abundand throughows plat
4B 5t - 253
| 252 - 50%

any na = 8%
- A5
)

A, Nuriber of Liges wilh wlioes = 5 on

| 503 - 75
Bl 75 o 1 |

B0 - RN
|75 - 1005

O\ D
el B

T [ Ch | & e | PR




O - o2

PARSONS e ‘
Site 1D I d
BRINCKERHOFF e QB
Survey Lype: %B *
VEGETATION SURVEY PROFORMA P1
tiluse chadrals size, saearch e/, Fargesl leadth sle.
Recorders: AC DL@ PR IS SH.AR * |Stratification and patch 10; 5
LDCEtiQI‘I dEta“E: Fropery rame, Lot Plan #, Roas haTe, Side of Roaa. land =rure PthD nurnl:rer:
Mighowa, oo SYR B0
Location recorded with GPS & or Taolet: ; : : ~ &,
. . : 1:100,000 MARP NANE QP‘S fll-'”:j N :
Unigue Pgint ID #  ZOME EASTING MORTHING 2o, L3324 :
i} So.2efs
0
GPS aCoLracy. + metres Mot Alwayoonls should ae reeorded i1 mas dalur W5ES 2
Habitat Assessment & other site description notes: " Cround Cover 3 %,
Slope: Weeds %: Bare soil 20
Aspect | Canapy Litter o
Landform (Quadrat} e.g. hillside.\-{).«fat:
Sub-canopy Timber C‘x
landform {broad}: .
Nearest Drainace line / catchment: Shrub Rack (typa) o
Snil: e.q. Clay. Sand, Loam Gealod g - e .
e seology bip Ground 5H& %/."Jegetaiiun itype) 8@
Evidence of dislurbance:
Community age estimate: Total fo
I Y d0e eslmale: 100% p
Vegetation community: 2
Mapped community; —
Field Community: 'E,(\:,Jhi ﬁfﬂﬁ-‘:‘ﬂﬂd
Structure and composition * : -
Strata’: Height: range & median| % foliage cover®:| Domnant spp. and dominances:
Cﬁl N — i
SI-‘H-JQ . .
L@imm pgf'@wlﬂe i,
¢ e.ﬂ-i—.r;._t_l.rtum Caal L.illl“v{lpc.{
o oMriola gécepens
4 / i
(ovnd | Oy, |~ ) fr e it
E % 'l_ O E) A[D TO o SC-U?»IGPH*j“-U Lj;(.::.lm't"..
+ Carmmuily '.Iln.u:tJrz shold be -.‘Ih:._".njbr..': as per Epochl -:1...': AJHE ) )
Ry L T e SRR B g PARSONS
Daenivanl [y, Rgeadialad {a), co-dammanl led! suprassed (sh or combinatdon BHIHGHEHHEFF




PARSONS

BRINCKERHOFE  VEGETATION SURVEY PROFORMA P2 | Sita 1D (;)8 : ‘

Lreied Praaznzs Hraa i 3 Slesinee a3

Chlovts tvuacala ; L =

2 Sonchay pDlearges . T

Hrtouwdm avveasts o S

CDucehum  senivm =z =

* (entuwia Loluhcqm:\ & @

. EUM*’\_{}(HL' ot G {_{211 AN L. =

T Cancdon &c:wi'mq 2 4 |

' (lhomn Devene - 5s ¢

b EE e ph \a b\fbhm“l =2 i '

T s e eorvaccto ! &

T DGWCS a\ot i no ey * ?

"\ iladin S (unealte | - =

| E/ogrosTis \eptostaciivg z_*

F E

It El

o o

i il

I it

T i o

i W

= =

i T

Fl [

i b5

w [

] gl i

BT [

'” il — =
— "

L -

Transcct Number Mumber of hits (tally) W
Mative over-storey caver (%) &> )
Mative mid-story cover (%) %7 ‘e
| Mative ground cover grassas (%) O N ZL
I Mative ground cover shrubs (%) — )
Mative ground cover other (545) = (]
| Cxotie plant cover (%) L TR el o T B Wi 24 G

BATE

Larger 50 X 20 m Plot

1. Lemgth of Wacdy conis =106 wide & = 0.6 m ang

O

2. Proaorbon of canooy species reganaration

3 Nurmber of ees wll lloes = 5 om

GCowvar abundance scala 1-7

1edscale conversian

T

=A%, - Rare nr frs indieidals |3

nr lss irdividoals

spurs e <h%

rore tran 3 - sparealy

2| =0 - uncermiror soaltzrzd 1 |spamse <54
cana Enenl thioughaut
3 [=5% - commen plot 2 |any reo< 5%
FEITY indivihials
43 | =5t wery ahundars traagholt plat 2 |ary rio. s 8%
b | 5 - e 3 |5-mw [
B | 25% - 0% 4 |25-50%
B | 505« TE% 5 |&n-7au
T | 7E - 10n%, & 75 - 100%




PARSONS Bal "
Site 10 ; e
BRINCKERHOFF vaprs (9
Survey type: % % %
VEGETATION SURVEY PROFORMA P1 !
friclucle gaourale see, sedarch arsa, rmosect Eogih ela.
Recorders: AC. DL(TENE JS SH AR ¥ |stratification and patch 10: 4
LDcatiﬂﬂ dEta“S! “ropery nawe. Lat Plan = Road Mama, Sice of Road, lard lerura Phl:LL(_'I I"Iumbf:."r;
NWGona . Se BO i,
Locatior recorded with GPS # or Tablet: ¢ 1100000 MAP NAME .
Unicue Point ID #  Z0MNE SASTIMG MORTHING (EXZR *‘r ‘T “ B
: Z20 , LEY T O
o 50 . logE)
0
GPS adcL FEE.*.',-'.' + melres 10 Koz Al veaypoirs should be recomded 0 map Jalum - Wiss i
Habitat Assessment & other site description notes: " SEEURd CEvere: 55
Slope: Weods % Bara soil
AEECG‘: ; {:En,opy Litter
Landform {Quadrat) e.q. hillsidel @: -
ub-canapy ;
landform {broad): Timber
Mearest Drainace line / catciment. Shrub Rock (type)
il: e.q. Clay, , : p
Soil: e.q. Clay, Sanc, Loam Seology type Ground Verstaton fHye)
Evidence of disturbance:
. ) Total
Comimunily age estimate.
e 100%
Vegetation community: 1
Mapped communiby: =
I : # ' 4 : :
Field Community E_“*"Et'r_‘_‘:mjd Devwed Nabwye Gy ag.f,\w-u;k (?mcf. f)
Structure and composition = : 1 .
Strata’: Height: range & median| % ‘oliage cover®:| Dominant spp. and dominances:
Can _ - -
S‘mun}o
gi ound|
- :'.n'rn'rlm'.:,- sxnnhira sl be aeecrhed g2 per Spachr el 51 1955
R ey OO Ay e 8152 S e 3 PARSONS
A Damnart () Assedialid (g, co<dominanl (=), supressed () o combnadon BHINCKEHUFF




E&HI%HOFF VEGETATION SURVEY PROFORMA P2 | siwip: (9] ‘
Sredes Przzene HEE Sreres Presems il
Eodanve ddiosa sdss P e oCachna_bf*
' Lelwm {}Eﬂ@nﬂ? "+ i
5;{1 ale '-r’l.g:;. oledivus g
o hHwum  5ahiQ 5 x
v Rum Gvdems(Ss | k
3 {L ﬁﬂ‘fuu nA calodvopa | 3 i
nstaduinls 3 i
' Avvish e\ o5 52 G
P Lephum ol aonud | - §
" Sclexopulla Bl T 2
::f hiovis ‘Pliverca®m > ‘
11 | 1
I] ! 5
B T
It 1 =
T A
i E
14 [
i ]
] I
W % T
i 2
]
1 3
= % l
3 o T
T i
& T 5l
] by
Trarsect Number | number of hits (tally) %
Mative over sterey cover (%) [ —52
Native mid-stary cover (%! -
Mative g-ound cover grasses (%) il 1 “+
Mative ground cover shrukbs [56) )
Mative g-ound cover other (%) ni LB WG B TR s (8=
 Exolic plant cover (%) A S E 1'. a\ a2
[ Larger B0 X 20 m Plot E::-IH abundance seale 1-7 [1-E sc:lnle Con¥ersian
I =5% = Pare.or Tey induidisals |3 or'ess insrdials 1 (2Iarse <G5
1. Lergth of Waody sebds =1lem wiag & = 05 m cng i mees than 3 - sparesly
2 |=8% urgarmen selerod 1 |eaaige 54
I Z.  Prozortion of canosy spacdss raganeraiian | [ a—— E;:u;slsbvﬂua.,gmut 2 |mignm esm
| i mary irdiviziiakE
| A Nurbercf irses wih holows = Som il f:}% x-.ew L g 2y nu. i
db) | 5% - 353% 3 |5-oRE
' 5 |zow-gon 4 |2i=50%
& a0 - 75 5 |E)-THG
T 7w - 100% A |73-100%




\D- 1oy

Date:; | 5 - JHED 'LLJr '
PARSONS o :
BRINCKERHOFF e (VO
VEGETATION SURVEY PROFORMA P1 PREEY et BB
ricide quacrale doe SRarch ared, Iraisecl srdgil sic
Recorders: AC. DL PR, JS. SH. AR Y |Stratification and patch 1D 3
anatlu“ dEtE“S: Prapary ramg. Lat Plan = Hi.‘u1|:|1N|1.|1'|n Ercc o Agad, lang lerars F'h-.'}li} number;
Mddle padtdock NMichaa
Location recarded with GPS # or Tablet: T 1:100.000 MAP NAME g &
Unigue Point ID #:  ZONE SASTING MORTHIMNG pr) "TE)O 5

20 LSOTE

0 tZ2e, 10 % L
0] |
GPS accuracy. metres o Kale: Al waypainis sheod be recorded in rrap dalum WSS 4
Habitat Assessment & other site description notes: & Ground Cover %.
Slape: Weeds % Bare sail
Aspect: Canopy Litter
Landform iQJuadrat) e g. hillside. flat: o
Sub-canopy -
landform (broad): Timber
Nearest Drainage line / catchment: Shrub Rock (type)
Soil: e.q. Clay Sand, Laam Geology type:
B : 2y i Ground Vegetation (type)

Evidence of disturbance:

- Total
Community age estimate:

— 100%

Vegetation community: 1
Mapped community:
Field Community,: £ xotic Genss 'Lﬁvtd
Structure and composition * : “
Strata'; | Hecight: range & median| % foliage cover®;| Dominant spp. and dominancen:

Coan —

C;"n"\‘" Jo ==t -

aiovd O \—04a (OS50 7. Centetvvon Ca'«LL'LfG.‘:m-ﬂx

& Corenunily Blrectire Bhousd be deacribed ag par Spechlal £ 1595 Hso
i Emargeat (E), =0m - iree layers s T%, 72 JTr), =0m - shruk ‘apers (81, 52...8r). graund cower [gc) FA
= A00-T0%id;,  TO-30%430 FD-T0% 03, <10R ) HS

B Comivant id), fizzaciatea (a), co-daminan jcd}. suprassed (5! ar comaoinalion EH'MEHEHHDFF




Eﬁﬂ%ﬂﬂ'ﬂ‘- VEGETATION SURVEY PROFORMA P2 | g2 1D (D !LO !
Im_ Pms=rra Bz Soarics Praser RIIEE
A assica vapd ® 9

I Tofohum  ordensis Sl

T Lahwuomn pogsonng S

' Ratwiocnica decepens CR

* Sporoholvs carols sl

f cinlons ook | o

T hodoniie dvfocd 2ok leptachnglt 2 4l

' Ausvadaniinnlo i o2

* Jdladwa cunegda | = Y I

M Coleioio DU LG Wughi I e

:: Centavrit Gl Lui-rcrtnr{ 5

I H

14 5

15 55

L] T

17 X

T - o

B W

kil il

] fl

il

i il

3 5

il ' i

M i

= —— L — =1

24 i

iR ' R T

# |

R B

il I

£ = i T

s B .

ih w

e -

i -

) Al

] I |
Iransect Mumber Mumber of hits (tally) gl
MNative over-storey cover (%) 7
| Mative rrid-story cowver (%! )
| Natlve ground caver grasses {3) iyl Y ¥
| Mative ground cover shruke (%) 1_:_)
| Native ground caver other (%) \ p Y
| Exotic plant cover (%) Ty b ﬁf‘]fﬁ‘\'.hf‘l' T LW et 3{?

T Larger S0 % 2*'-] = — A —— E:'-IEI’ sbundance scale 1-7 1 - B Bcale canverslon
|54 - Rare ar few dividuals |5 or l2as individials 1 |=omErse <5%
1. Lerngth of Woody debns = 10cm wide & = 0.k m kng O ] mara than 3 - sparsaly
I T A e saalterad 1 sagrae 5%
- - =) ] congbstenl throughaut
2. Proporicn of canopy species regensration O | T — it 2 |swne s
mary nosduss
5. Mumber of ress wih holows = fam fa | <5 vary anuncanl s ot phat 2 a5
FJ T 7 |5
: 5 |ent - W% 4 |Eae80%
& [o0% - wE 5 |E-TEY
7| 7Eun - 0o 5 T3 - 1005

wh TG
= (e



[HD—\O7I5

PARSONS
BRINCKERHOFF

VEGETATION SURVEY PROFORMA P1

Date: itf).'l.CL 'lL-l 1

I:Euiifir:lli:uf orafarma @ H .i :
Survey Type: %Q) ¢

Prclude nuacraln 5 7o, saarch drga, iransect langth asz,

Recorders: AC. DL,(TB,PR, JS, SH, AR

Stratification and patch 10 &

Location details: Propery rame, Lob 2ian # Ragd Mame Side of Roag. lang tenure

Lorner Ppaddock

Fhoto number:

Location recorded with GPS # or Tablet; F 100,000 MAP NAME: . --? e
. R . Ges Tel .
Unique Peoint ID#;  ZCOMNE EASTING MORTHING B,
20 . 634959
0 LSO. oy \%
0
GRS ACCUracy; & melres oo Fate: &l waypsires should b2 resarded In rap deur WiGS 84

Habitat Assessment & other site description notes:
Slope:

Aspect;
Landform (Quadrat) e.g Fillside_ fat:

lancform (broad);

11 Ground Cover %:
Weeds %: Barc zoil
Canopy Litter

Sub-canopy Timber

Nearest Drainage line / catchment: Shrub Rock (type)
Soil e.q. Clay, Sand, Las Geolog : .

nil e Clay, Sand Laam eology type Ground Vagetation (type)
Evicence of disturbance:
e : : . Tatal
Community age estimate: 100%
Vegetation community: 3
Mapped community; - g V\(l TE2
Field Community: 7 £ ¥ O e Qfﬁ.ﬁb leng . Lol BT

' \To. 03kLbT

Structure and composition * : 14,
Strata Height; range & median| % foliage cover®.| Dominant spp. and dominances:

(an = -

';_;N ﬁb = = —_—=

(ind

+ Gomrpndy siniciurg aboule Be deacr aed as pas Spacin ok ol 1995
I: Emangent |[E], »&m  trec lapers (T1, T2 Tn), =8 shrub layers (54 52, Snj, greund oosver {gab
©O1R0-T0%A, TR-SI%(EL I0-10%(F), <108 1)

Damnanl (4}, Asepsialed al, 20 oominars deo), suaressed {s) o~ carhnanoa

PARSONS
BRINCKERHOFF



PARSONS
BRINCKERHOFF

VEGETATION SURVEY PROFORMA P2

Site 1D @ H

Bz Presarie Shala By Peenze Sng's
'Biassia fopo & -

' HiosS\aA oG 2z a

teitovwnn =odho . .
T Avenva fodoa 3

P Sontwes Oleae sy y T

M%\ELHEM cMi Ly ! a

"~ EN AN Tomeniaso 1 i

' Lohwrn Dedenng 5 il

Flepdivm adtvwanum [ .

T T CWIU M o Ognnued M 3. [

" Cnlorns dwiesclin m 7 ]

I Sa\and ™ aned 000 ’ T

¢ Crassvla  toloray 3 i

 yhHaedirue cuneatd % i |

U Te B\ m i yeinsis 7 B

* centovy 10 calodhvia = ! i
TAshoshpl o AStoglumis !

t BroMds e SIS -7 “I

] |

i i

FiJ ]

B A

E i

= - 5

T ]

i | il |

i [ H]

i [ i T

k5] 1 =4
] 7

3 ]

37 | =

]

al i

A 1

Transect Mumbear Mumber ot hits (tally) %
Mative over-storey cover (%] Q- &
Mative mid-stony cover (3 M =1 8]
Native ground cover grasses (%) l 1 2z
Mative ground cover shrubs (25) [
Mative ground cover ather (%) i ] &
Exotic plant caver (%) TH Mk Teh e Yo i e b S 4 EY

Larger 60 X 20 m Ploi

1; Largth of Woody dobris =10em wide & = 0.6 m kng

9

2 Froporior of cancpy species regenestion

O

3. ~umber o rees wilh hollews = 4 om

O

Cowver abundance scale 1-7

1-6§ scale convarsian

|

«f3 - Here or few inondials |9 or wss indeidiais 1 spAreR <%
more bk 3 - sgarsely
2|53 - uncomrncn scalbaned 1 |sparse =5%
” rongislen Minwghcul
3 |=5% - coran pled |2z |ame o =50
rany irdividuals
A | =53 wery abundan] Ihrnagheul plis | 2 lany . < 5%
L E =
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VEGETATION SURVEY PROFORMA P1 A B8
noude quadtals Size, search a e, msed lenglh e,
4
Recorders: B Stratification and patch 10 5
AC, DL, QE:;FR. J&, BH, AR
LDCEtIﬂﬂ dEtE[IS ='|'n'1|:|'1'\.- aere, Lol Fan 2 Acad Mame, Side o Fard, la0d jemure Photo number;
Lucatmn recmrded wﬁ.h GI"S Haor Tablat T 1:100.000 MAFP NAME:; &
Unigue Point ID # ZONE  EASTING ' NORTHING -Z0 , byls2( -
2 1S -0 Le2
| 0
GFIS At ral:}": x mEtrE5 10 Mose: Al waypnnls shouln be moorden i1 map catum WGS B4
Habitat Assessment & other site description notes: " Ground Cover %o.
Slope: Weeds Bars sail
fat t: -
Aspecl Canopy Litter
Landform (Quadrat) e.q. hillside, fat: s
Sub-canopy
andform (broad): Timber
Mearest Drainage line / catchment: Shrub Rock (typa)
Soil: e.g. Clay, Sand, | gam Geology tvpe: Ground Vst (o)
Evidence of disturbance:
Total
o !
ornmunity age estimate 100%
Vegetation community: \ 13,
Mapped community:
Fleld Community: CM‘OP? V\-'\-oj
Structure and composition + ; "
Strata': Height; range & median| % foiage cover®:| Dominant spp. and dominances:

Conn -

%mwllﬁ-'\ R

A Qowmerdly sticlu-a should 5 descnoed as per Spacki ol al 1865

I: Emergent :E], =8m - hn:ul.'l,l:r (T4, T2..:Tn); d"n' shrub layars {51, £2 . _8n), ground 2oeer (pz) mmons
" ! e

100-70%: 04y TO-I0%R(3,  I0-10% (2
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Larger 50 % 20 m Flot 1 I::.r;\-er_ abundance acale 1-7 ! 1-&scale convarslon
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VEGETATION SURVEY PROFORMA P1

Dats

3 O Y

Site 1

balh sices of proforma

@12, ‘

Survey bype:

2

reluce Quadrats size saarch 2rea, raised lenchi e,

Recorders: AC. DL, TBNPR. JS, SH, AR

Stratification and patch 10 ]

Location details: Francity neaan, Lol Fan # Acad Mame Side of Foed, land leawre

Photo number:

Location recorded with GPS & or Tablet: T 1:100,000 MAP NAME: ] H‘Ig 5 B

Unique Point ID #:  ZONE EASTING ' NORTHING GPS = B,
30 uz S2
0 V50,0 bLES
0
GPS accura cy. metras i Mate: &) waypoings shoula be recorded In map caum Wis 43
- - . = {

Habitat Assessment & other site description notes: Crouna Cover %:
Slope: Weeads % Bare sail

Aspect: p

Aspect Canaopy Litter

Landform (Quadrat) e.q. hillside, fiat: .

ub-canopy .

landform {broad): Timbrer

Meagrest Drainage line | catchment: Shrub Rock (tvpe)

Soil: .g. Clay, Sand, Laam Gaology tvpe. ol .

Ground Vagetation (type)
Evidence of disturbance:
) Total
Community age estimate,
ty &g 100%

Vegetation community: 13
NMapped community: E_yohc G ess U{Mﬂ{ |

Feld Commurnity:

Structure and composition * ; "
Strata'’: Height: range & median| % foliage cover®:| Dominant spp. and dominances:
f‘ E:ﬂT"'-'J"ll'.:l'EEr-'lizldl'B gheild he F_Fﬁh'il‘.ll.ﬂ:']:l* (a1} -Er'lEl:'ll ol 15"3551 - mﬂso"s

Emergerd (BN, 20m - iree lapars (T1, T2 Tnb, <8m - shrak lavers 481, 82 .8r). ground cover (gc)

E:nfl;:d;fl:\.i .l'n.-sl-sazl:ll:l:I:l |:ll:c‘::-‘-::uf|1.=‘r-|t ?:;jl:g.lpn:s::\:' it} or combinatiar BF"HCKERHGFF
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Mative ground cover other (%)
Exotic plant caver {5} SO MG TG U O TR e W Ry TR (0o
Larger 50 % 20 m Piot C:j.'er abundance scale 1-7 * -G atak conversion
5%, - Fare of few indivizuas |2 or less indy dials 1 |sparse <b%
1. Lergth of vWoody debrie =10cm wids &= 0.5 m ong O rare tkan 3 - sparsak
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VEGETATION SURVEY PROFORMA P1

Diate: |5 \'D,'Lq 1,

Site |0

beth siges of groferma Q—% ! Lk-«

Survey byps; E) % 4

LI'II.FJIH ouedrale sixe, saanch srea, rangect lenglh ele.

Recorders:

AC. DL,@ PR, JS, SH, AR

Stratification and paleh 1D ]

LD'C ﬂtlﬂl’l d&taﬁi‘r: Crooedy swens, Lot an & Toad Mame, Side of Rosd, laad jenore
.Roma Poe Suelb

Location recorded with GFS # crr %éi:-llh!;"[‘.

Unigue Paolnt 1D #:

T 1:100,000 MAP NAME:

Fhoto numbaer;

ZOME EASTING

MNORTHING Q P-CJ ?8 uﬁ' a

0

IE
[ ] ]

HENEEEE

30. Ly 74qg
"5‘3'0'?.5”‘;'1-

LT TTTTT]

GPS accuracy: £ metres 1w Mot Al wayaninis shou'd b2 recorded in wap atum WES B4
] = # ] 4 LT
Habitat Assessment & other site description notes: " Ground Caver % 12
Slope: Weeds % Barz sail
Aspect:
srkEmh E‘am-‘,}'—‘" Litter
Landform (Quadrat)] e.q. hillside, fat: Sub
ub-canopy ;
landform (broad): Timber
Mearest Drainage line / catchment: Shrub Rock (type)
Soil: e.g. Clay, Sand, Loam Geology type: .
Ground Vegetation (type)
Evidenco of disturoance:
; Taotal
Community age estimate:
100%
Vegetation community: 12
Mapped community:
Field Community: :
= ¥ gxone  Grass\and - Cvops
Structure and compeosition * . e
Strata': Height: range & median| % foliage cover®:| Dominant spp. and dominancex:
Con — - =
= —
-
Shrdb
| Cueound. -
|
& Carmrmunily slragtare should bo described o por Spositol o 1685
I: Emargatt (E), =8m -iraeiayarsd 19 75, Trk <Br - ghrab lyars (59, 52,50, grourd cosar jgeh mns‘ous
10T, VO30T ED-T0% 2, <10% 1
B Ceminant i), Azzaciabad [ah ::-d:::n:'m'ul :cd:-l: ;EI:.p'\nun:l &} aronmainalion BHIHCKEHHOFF
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Site 10 Q Y

[ | Przzene Sr=a Spedzs Fresarza b
' Avenuct tatoa | 5
‘ “LW\*ME%NQJH‘T oA M =
Lol =t %
EE Ohy i gedens|s Z- G
T Sonliady dlearus r il i
F Raassve o vad 3, a
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iE
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| |7l
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2 3
i it
2 I
= 3 -
2 i
= H]
i 7
e [ o T —
i i T
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w B
W = i
o W
B H]
i 5]
Transect Number | Mumber of hits (tafly)
Mative over-storey cover (¥ [ -~
Mative mid-story cover (3l o7
Native ground cover grasses (%] .
Mative ground cover shrubs (%) — -
Mative ground cover other (%) bty —
Exatic plant cover (%) U gy e B H‘ﬂ R e R ne B LB )

[ Larger 60 % 20 m Plot

1. Length of Woody cebis »10am wide & =0.5m long

O

GCover sbundance scake 1-7

1

<53t - Fare or few individuals |3 ar less individeals

1 - b scale conversion

1 |aparse <5%

\mara than 3 - sparsaty

2. Propotion of canopy species regenerzlion

O

1. Numbsar of frees wih oloes > Dom

S

<5¥ - urGarro |szarerad 1 |sparze <
|zorsksenl throughovt
3 | =3% - carmo | pket 2 |ary 1w < 5
(marty Indr iduals
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ABL i - 253 | 3 |a-36%
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[rate;

VR Ak

Site 1Dz

bath wdes cf arafama

QS

.N‘l—‘

SUnvey type: %6

rcluge quacrale 5@a, searsh arag, reasect lardgth el

Recorders:

AC, DL.@ PR, JS, SH, AR

Stratihication and patch 1L

< em

LDGatiOn d&talfsi Frocsiiy venins, Lol Flan £, Road Mane, Sile of Roao, lead jenoe

Sle b Nmot@oe SM QS

.|-_DI.3-E1H'DI'I recorded with GPS # or Taolet: 7

Fhato number:

1:100,000 MAP NAME O 4
e e S . LPs 185
Unique Point 1D #: ZOME EASTING MORTHIMG
2c. k38277
0 \Sa . O7% A
0
GFS auouracy,; £ metres 1 hiate: All waypaincs shaud be recarded In map gatdm WES 54

1%

Ground Cover S

Habitat Assessment & other site description notes: %
Slope: Weeds % Bara sail

Aspecl:

Aspecl. Canopy Litter

Landform (Quadrat) e g. hillside, flat: _

ub-canopy

landform (broad): Timber

Mearest Drainage line / catchment: Shrub Rock (type)

Soil: e.g Clay, Sand. Loam Gealom =N o ,

H sy e Ground \Vegetation (type)
Evidence of disturbance:
; : Total

Community age estimate: 100%

Vegetation community; 1
Mapped community.  {\V'o ik — Carecctad o <% D"&b—j .

Field Community:

" ol 8 f /\&(

Structure and composition * : 2;«:;,: b b Ut a -
Strata: Height: range & median| % foliage cover®] Dominant spp. and dominances:

= Carenuailp slrostre ahould be dercrbed as poar Spechl s 2 1255
l: En:c:\gf.'ll |:E:- :—arr'._ ‘..rr.r_ a_:f::". [ BB e R r"r.|. -.=-E|m shrib ‘oyors (81, B2 Er|, ground cower |90 mﬂso"s
H L:;‘m:'?n':ﬁ:‘h. .I'E::::;::: I\::;‘.‘ ::g?:f::r.: I:n:-'::l :Iupn:: sod (2] ar pomblnation BH‘"CKEHHOFF
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|Survey Site Form BioBanking Site ID: — (r“\ 1=y “Megetation zone:
|pate P LEL //& Surveyor(s): (& 4
Waypoint ID O Photo numbers VoA w/’l

Coordinates | 99 - b2 S50k Photo direction‘% E s W

N (So - 102 U

Mapped Vegetation type: | 2. wWed \\)QL'E\.\FQ EE T2 Condition: Low Mod-good
SIope?ﬁenti; Mod, Steep IAspect (degrees or cardinal): [\ ’1\ Altitude: &80 N

rLopography crest, ridge, upper slope, mid slope, down slope, gulh_(_at}epressmn watercourse, escarpment, terrace

Geo[ogy basalt, granite, conglomerate, sandstone, siltstone/mudstone, shale, alluvium, limestone, metamorphics, gravel ?

Soil tyqe’. sandﬁm{t’lay, organic, gravel, skeletal, ?

ISoII distu rbance(\mtaclgtopsml removed, fill

[Remnant / Old growth (uncleared):

Yes [/ﬁo) Undecided? R=E8R¥s [ > A\ ECA

PR =

Vegetative Structure (formation) = Q;O_QQ'\QV\CX =

Ecologically Dominant Layer (EDL) - most biomass = Qd(_‘;u (\Cl .

[

Strata Height interval Median Est. cover |Dominant Species & Dominance
E sl
>< e —~—
T1 L. / / /
[ (( 0 7 - C [0/ A\
j = L OL\Ll(j& —~e DD
i Sy - | e /crw‘erC_‘LQ QL&— )

e

L.

\
==

/

—-—-ﬁ—_\

Docdoroe O\§C oal

= N

S1 O’Lf = g 2“"‘ Cg /’ Acacrian Ao cossS -
B S

e

HRNhda

RO e Lc,wq i

|Estimated cover

G 0 e / 9 / ﬁ}(o()/r A€ O 2ocroN
ik Ao od e ~N
Tree height (clino) level ground or top of slope = distance from tree x (top% + boito‘n%)
Tree height (clino) from bottom of slope = distance from tree x (top% - bottom%)
Definitions
Dominance d = dominant; ¢ = co-dominant; s = subdominant; a = associated

| = isolated (0.2-2%), v = very sparse (2-20%); s = sparse (20-50%); m = mid dense (50-80%); d = dense (80-100%)

Walker & Hopkins height classes: 1-3m = dwarf, 3-6m =

low; 6-12m = mid-high; 12-20m = tall; 20-35m = very tall; >35m = extremely tall
W&H Crown cover: <0.2% = isolated trees or clumps; 0.2-20% = open woodland; 20-50% = woodland; 50-80% = open forest; 80-100% = closed forest

50m Transect " 10 Points - Foliage Projective Cover Ground cover tally sheet, 50 points along 50m transect

Point Canopy % (photos) |Midstorey % [Exotic % - every 1m record if plant intersects (hits) point

5m C) (’? C) Native grass tally - Total (hits/50)
10m 2 = o |9 ‘
15m 2 12 D M M\ HH\ W M S() /
20m @ Z4) ) .
25m () O 0

30m [) (/) 6 Native other (herb, fern, sedge, etc) tally - Total (hits/50)
35m [} 2 ®) .

40m () o2 ) M\ \ \ ((.(, / .
45m i, &, O

50m L2 Q @)

Total (sum /10) = )Ly %37 O /+ |Native shrub tally - Total (hits/50)
Larger 50 x 20m plot

Length of woody debris >10cm wide & >0.5m long O O O /
Proportion of canopy sp. regeneration ) O Exotic tally - Total (hits/50)
Number of trees with hollows >5cm O M M \ 22 /

C:\Users\Bangelt\Desktop\Field_Sheets.xls
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Site ID: Survey type:Quadrat 20m x 20m
Species Cover Strata . [Species Cover |[Strata
CocalpoS DG~ 1S | (0Uskole bl a0 [ aco il P
L boliym aner<is 7 e sldloy B pldi)
S \e VAo - A 2 s A A
WO et 2 kP Adecontr Ho PMOA—
s G oldon ovorlaahng z _|Is = :
EFrclaium D\O\,\KC‘&\} nadl 4 J € . pluaaveanto |, :(JA
" Uk adin'lo. DAYsh IO Z b Vodoidme Iispsadlas usbesss
ESocha van stowinhos a7 weonva. pal-oshi e
|9(\3Oi\/v‘€ Wovils i T AYaN Cro CAD C :_‘)_)O\\ -
v Uulpien MU v oS- 2|
1 SofiNoa TWiede Z I«
12 . Do) 1< |
INICUM SO . / |5
D | Clhoxviu N 3@ meilom . /2
15 SIOlow. C oA WE - 2. 55
s Nees da P77 - 2 s
7 X0 M5 sl e vub S
18(\ A ada. Oveat all wio 1 |
(" ORIV N Lo
w Shdeaplcane - i : | 60
v £ N MCunPoaoN Qevfian ol 2 s
2 e Colediy oA\ ecoa|. 2 |
i3 YONGQnSCA AN =4 )-\’Lf\a e
+ (WOP AUV o NCaA O T ) T
25 65
26 66
27 67
28 68
29 69
30 70
31 71
32 72
33 73
34 74
35 75
36 76
o 77
38 78
39 79
40 80
Sp. Richness Native Exotic Ground layer % 1x1 plots (e} Q2 Q3 Q4 Q5
Tree Native perennial grass
Shrub Native other grass
Grass (annual) Native forb & other
Grass (perennial) Native shrub (<1m)
Other (annual) Exotic grass
Other (perennial) Exotic forb & other
Leaf & stick litter
J|Rocks
Cover abundance scale IBare ground
Modified Braun-blanquet 6 scale Cryptogams
Total 100 100 100 100 100
1 <5% - rare |Plot Disturbance Fire damage: K
2 <5% - common ICIearing (inc. logging): \/ Storm damage: L
3 5-25% |cuttivation (inc. pasture): X Trampling: X
4 25 - 50% Soil erosion: “ Flood damage: X
5 50 - 75% [Firewood collection: e Feral herbivores: ¥ (1o ¥-§
6 75 - 100% Stock grazing: b4 Other:
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Survey Site Form - BioBanking

sitelD: (Db | Vegetation-zone:

Date

2o/l

Surveyor(s): “Tt

Waypoint ID

VMO

Photo numbers

ERO. L2214

Photo direction N S

Coordinates

NSO w2

Mapped Vegetation type:

Condition: Low

Slope: (@ntt%Mod,

Steep

|Aspect (degrees or cardinal): N~/

Altitude: 2 (55

'Topography- crest, ridge, upper slope, mid slope, down siope, gullywepression watercourse, escarpment, terrace

Geology: basalt, granite, conglomerate, sandstone, siltstone/mudstone, shale, élluv:‘n)hmestone metamorphics, gravel ?

Soil type: @’d Ijm clay, organic, gravel, skeletal, ?

ISonI disturbanceintact,topsoil removed, fill

|Remnant / Old growth (uncleared):

(Yes ) No / Undecided?

O v ent thon 2285%

Vegetative Structure (formation) =

QD@ﬂ WDOD

\ancl

IEcologicaIly Dominant Layer (EDL) - most biomass = o

Strata

Height interval

Median

Est. cover IDominant Species & Dominance (e NOOU i

\\E____\

[

|
_-—‘_‘—'_-—-..

_-—-——'"'—'-'_‘_._’ V

—-—-—‘—‘_‘_‘—

L

13

|1, &

Fucclgotos Baleelay

E - pog

Evcandonls  clbony

0-30/.

Catlutyis qk&ugopv\q\\a

2

4 m

G Pavyiorma

5 /

—

==

e e

2 m

Acaca clecor

A coCAO~

Dodlona? wisCosa b cuneodcy

|
[ —]

4_'_._'__'_,__._—"

————

.5 - 1l

O-bm

Bvisnaoa SO

CumMmeopoaon yetNa dhy s

60-807

ffusivosNpa s cals i

Definitions
Dominance
Estimated cover
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Memo

Date 4 August 2014

To Chase Dingle

From Alex Cockerill

Ref 2117272B-RES-MEM- Rev 1

Subject Targeted Tylophora linearis search BCEP Clearing area

1. Introduction

In January 2013 a previously unrecorded small population (approx. 6 plants) of the threatened species of
plant, Tylophora linearis (listed as Endangered under the Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) and Vulnerable under the Threatened Species Conservation Act 1995
(TSC Act)) was recorded within the north west corner of the Leard State Forest, in an areas proposed for the
development of the Maules Creek Coal Project. The previously nearest known population of Tylophora
linearis was in the Pilliga State Forest approximately 20km to the west from the Leard State Forest.

Subsequent targeted surveys for this species as part of the pre clearing surveys works for the Maules Creek
Coal Project between April and June 2014 identified further populations of Tylophora linearis within the Leard
State Forest (Personal Comms Dan Martin June 2014).

To determine if Tylophora linearis population extent within the Leard State Forest includes areas of the
Boggabri Coal Expansion Project (BCEP) exploration lease and Project Boundary, Parsons Brinckerhoff was
engaged to undertake preliminary targeted field surveys. The surveys coincided with particularly optimal
conditions for this species associated with good late summer/autumn rainfall and warm autumn conditions,
which contributed to good regeneration of ground cover strata after generally dry conditions.

The following memo outlines the details of results from these surveys and following targeted surveys for
Tylophora linearis (Tylophora) in areas proposed for clearing during the 2015 tree-clearing works.

1.1 Background information on Tylophora linearis

1.1.1 General description and distribution

The species was originally listed under the TSC Act and EPBC Act based on the best available knowledge of
the plant at the time. It was assumed that the species had a total population of between 250-500 individuals
and from data gathered from a population study which counted 500 shoots within 8 of the known 10
confirmed populations of the species and that it was facing a high risk of becoming extinct in NSW in the
medium-term future (NSW Scientific Committee 2008).
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Tylophora linearis populations occurs in ten known populations from Southern Queensland into Central NSW
and as far south as Temora. This species is known to occur in several state forests including Goonoo,
Pillaga West, Pillaga East, Bibblewindi, Cumbil Hiawatha and Eura State Forests. This species has also
been recorded in Coolbaggie Nature Reserve, Goobang National Park and Beni State Conservation Area.
Old records for the species are as far north as Crow Mountain near Barraba and near Glenmorgan in the
western Darling Downs (Threatened Species Scientific Commitee 2008).

The distribution and abundance of this species has increased over recent years including the discovery of
over 183,000 individuals having been recorded within the Pilliga Forest (Eco logical AUstralia 2012).
Therefore, a review of the threatened status of this species maybe required in the future as more knowledge
is gained.

1.1.2 Ecology

Not a great deal is known about the ecology of Tylophora linearis. Tylophora linearis is considered to be a
perennial whose populations are likely to fluctuate on a year to year basis in response to a number of
environmental factors such as drought, fire and disturbance (NSW Scientific Committee 2008). Based on
expert advice it is assumed that the species suckers from beneath the ground to reproduce vegetatively,
producing numerous shoots within small areas within proximity. It is also considered likely that the species
does not produce flowers each year, as most in the Apocynaceae do not (NSW Scientific Committee 2008).
These characteristics make it difficult to count entire populations of the species as many shoots may
represent one individual plant.

The reproductive strategy for Tylophora linearis is not known. The species flowering cues are also unknown
however it is suspected that the species flowering is related to rainfall (NSW Scientific Committee 2008). The
species has been recorded to flower in November or May with fruiting occurring 2 to 3 months later (Office of
Environment and Heritage 2014). It is also assumed that the species is pollinated by insects as in most of the
species in the Apocynaceae family.

1.1.2.1 Ecology observations made during the current surveys

During the current Tylophora linearis targeted surveys (May/June 2014) it was observed that the species was
responsive to wet conditions and mild autumn/winter seasons. Previous surveys conducted within the Project
Boundary were completed as part the Environmental Assessment in spring 2009 (during dry and warm
weather) in accordance with best practise survey guidelines and understanding of the time for the species
seasonal requirements in spring (Royal Botanic Gardens 2014). Observations also identified that majority of
the specimens appeared to be dropping all vegetative material back to their root stock, following the
occurrence of late winter frosts in July. It is unlikely many of the specimens observed would be present
during spring.

1.1.3 Known habitat

This species has been recorded associated with dry scrub, open forest and woodlands. Most frequency
recorded associated with over storey trees such as Melaleuca uncinata, Eucalyptus fibrosa, Eucalyptus
sideroxylon, Eucalyptus albens, Callitris endlicheri, Callitris glaucophylla, Allocasuarina luehmannii, Acacia
hakeoides, Acacia lineata and Myoporum sp. This species has been recorded in EPBC Act listed
communities of Brigalow (Acacia harpophylla dominant and co-dominant) and White Box Yellow Box
Blakely’s Red Gum Grassy Woodland and Derived Native Grasslands (Threatened Species Scientific
Committee 2008). The large population within the Piliga SF occurred within woodland dominated by
Eucalyptus pilligaensis and Callitris glaucophylla with an understorey of Acacia hakeoides (Schodde &
Mason 1999).
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1.1.3.1 Habitat within Leard State Forest and the Boggabri project boundary

During the current targeted surveys (within Leard SF) the species was recorded within the following
vegetation types:

m  Grassy understoreys with shrubby patches (predominantly Beyeria viscosa) and Callitris glaucophylla
mid-storey strata were present at the site with a good representation of Glycine clandestina and G.
tabacina present; with which Tylophora linearis could be confused at a quick glance. The site was
associated with gently sloping loamy substrates adjacent to an ephemeral drainage line, but not within
its flood zone;

= Callitris sp. dominated stand on mid slope with little understorey cover in close proximity (<20 m) to
open paddocks to the north. The surrounding area up slope was searched with no success, but these
areas were somewhat dominated by Desmodium brachypodum and gravelly substrates; and

s Grassy White Box community with loamy substrates.

2. Methods

The random meander surveys were conducted across the Leard SF and Boggabri Coal mining lease on 22™
May 2014 and 29" May 2014. The targeted parallel transects were conducted between June and July 2014
within the proposed 2014 pre-clearing area (refer Figure 1). Given the size of the survey area two methods
were used to sample potential habitat for this species, including;

= random meander surveys and,;

= targeted parallel transect surveys.

2.1 Random meander surveys — Leard State Forest

Random meander surveys were completed within Leard State Forest and within the proposed disturbance
limit boundary, but did not occur within the proposed 2014 tree clearing area (Figure 1). Random meander
surveys were completed in accordance with the technique described by Cropper (1993). This technique can
be used to locate threatened species but is generally not used to quantify the number of threatened species.
This methodology involves walking in a random meander throughout the study area in a range of different
habitat types and searching for threatened species. Records are made of common and any rare species
observed.

The random meander surveys consisted of an initial random sample of sites across the Leard State Forest
and Boggabri Coal ML associated with a range of topographic and floristic and attributes. At each site, a
Random meander in accordance with Cropper (1993) was conducted in areas of potential habitat for
approximately 100 m from each site (Figure 1).A total of nineteen sites were surveyed outside of the current
mine operations area and the BCEP exploration lease.

These surveys were conducted on 22" May 2014 and 29" May 2014. The entirety of the mine lease area
was not covered due to time constraints. Emphasis was placed upon becoming conversant with the micro-
habitat associations of the plant and its growth form characteristics. Due to the absence of known records to
the south and east of the central Leard State Forest ridgeline identified in the original surveys conducted on
22M May 2014. The surveys conducted on the 29" May 2014 were commenced in the northeast of the forest
on relatively flat lower slopes within grassy White Box woodland. A plant species with similar form to
Tylophora linearis, Parsonsia eucalyptophylla was observed and identified in addition to the Tylophora
linearis that was recorded at the survey sites.
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2.2 Targeted parallel transect surveys

Two Parsons Brinckerhoff ecologists undertook targeted surveys for Tylophora linearis within the 2014 pre-
clearing area (refer Figure 1). Parallel transects were completed in accordance with the methodology
outlined in Cropper (1993). These surveys involved surveying across the 2014 pre-clearing area in parallel
lines approximately 5 - 10 m apart and recording all Tylophora linearis observed. At times observations were
made whilst bending down close to the ground to detect the species as whilst walking the species could not
be detected due to the small size.

A point was recorded by a GPS and counts were undertaken within a 2 m radius of each point. Therefore
one GPS point could indicate greater than one plant. This species has multiple aboveground stems within
close proximity to each other; and as a precautionary measure each aboveground stem was counted as one
plant, as it could not be determined if there were multiple plants or if the plants were connected by rhizomes.

Samples of potential Tylophora linearis collected during the survey periods outlined below were submitted to
the Royal Botanic Gardens & Domain Trust — National Herbarium of New South Wales for confirmation of
identifications made in the field. Confirmation of the identification of sample materials collected as T. linearis
were received on 2 July 2014. A copy of this letter is provided in Attachment 2.

Limitations
The small size of the majority of plants recorded limited the speed at which the survey could be conducted,
due to the difficulty of seeing individual plants (refer Attachment 1 Photo 1). Most plants were observed in

fairly open ground-cover habitats, however this may not be a strong indicator of habitat preference, but a
function of the difficulty of detecting plants where dense patches of Desmodium brachypodum occurred.
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3. Results

The following sections outline the results from both the random meander surveys and the targeted parallel
transect surveys.

3.1 Random meander surveys

A total of 19 survey sites were searched for Tylophora linearis. Of these Tylophora linearis was recorded at
ten of the surveys. These occurred both within the Boggabri Project Bound and within the wider Leard State
Forest which will not be impacted upon by proposed future mining. Table 1 is a summary of the habitat type
and which sites the species was recorded, whilst Figure 1 shows the locations of the Tylophora linearis.

Table 1 Summary of Tylophora linearis recorded during the random meander surveys

Site Reference | Habitat description Records of Tylophora

linearis

1 Grassy understoreys with shrubby patches (predominantly Recorded at two locations
Beyeria viscosa) and Callitris glaucophylla mid-storey strata

were present at the site with a good representation of

Glycine clandestina and G. tabacina present; with which

Tylophora linearis could be confused at a quick glance. The

site was associated with gently sloping loamy substrates

adjacent to an ephemeral drainage line, but not within its

flood zone

2 Callitris sp. dominated stand on mid slope with little Recorded at one location
understorey cover in close proximity (<20 m) to open

paddocks to the north. The surrounding area up slope was

searched with no success, but these areas were somewhat

dominated by Desmodium brachypodum and gravelly

substrates

3 Ridgeline habitat dominated by Narrow-leaved Ironbark and Not recorded
the ground-cover layer was dominated by D. brachypodum.

4 White Box dominated canopy within lowland toe slope Not recorded
associated with areas retained soil moisture, there were

large patches of habitat containing ephemeral wetland

inhabiting plants, such as Nardoo and Juncus spp.

5 White Box and Narrow-leaved Ironbark with grassy Not recorded
understories and patches of shrubs. Substrates were more
loamy and elevated than Site 4.

6 Grassy White Box community with loamy substrates Recorded at three locations.

7 Callitris sp. dominated stand on loamy soils and relatively Not recorded
open ground cover on a mid-slope

8 Upper slope located within a broad ridgeline setting with Not recorded
loamy substrates and Ironbark canopy.

9 Ironbark woodland dominated and occurred within a linear Not recorded
strip of vegetation between the mine spoil rehabilitation area

and Leard Forest Road. The understorey had a high diversity

of native species.

10 Site 10 occurs in a lower slope context with loamy soils, Not recorded
patches of shrubs and grassy ground-cover. The site looked

suitable for Tylophora linearis apart from apparent dryness,

but no plants were observed.
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11 White Box Ironbark Grassy Woodland and occurred in a Recorded at one location
higher elevated position with gentle grades.

12 White Box Ironbark Grassy Woodland and occurred in an Recorded at one location
upslope location with mild grades and loamy substrates.

13 White Box Grassy Woodland and occurred on an upslope Recorded at three locations
location with mild slopes, loamy substrates.

14, 15, 16, 17 All sites occurred on relatively flat topography and dominated | Recorded at all four sites
by White Box Grassy Woodland with loamy substrates

18,19 Both sites were dominated by Grassy White Box Woodland Not recorded
habitat with loamy soils.

3.2 Results targeted parallel surveys

During the survey of the 2014 pre-clearing area some 845 individual plants were recorded across 71
separate plant patches (Figure 1). Densities and numbers of plants varied with the greatest patch number
recorded being 110 plants within a 6 m x 6 m area. The lowest density within a patch was represented by
single plants.

The highest densities of plants were associated with Eucalyptus crebra (Narrow-leaved Ironbark) on loamy
soils with Cassinia laevis in the understorey and a generally sparse ground-cover layer strewn with leaf litter
(refer Photo 3). The area of greatest density was on elevated slopes between 5 and 10 degrees with a
westerly to southerly aspect. Plants were in varying condition with some patches exhibiting plants in green
healthy condition, while others were reduced to leafless stems. A number of plant patches were showing red
foliage and stems suggesting poor condition, possibly resulting from the effects of late winter frosts (refer
Photo 2).

Plants were also found where Eucalyptus albens (White Box) dominated upper slope habitat and most
habitat contained Callitris glaucophylla (White Cypress Pine) as a co-dominant species. Acacia decora was
also regularly present in the understory and plants were also associated with understorey shrub layers
dominated by Beyeria viscosa (refer Photo 5), and in one instance, Dodonaea viscosa.

No Tylophora linearis plants were observed in the south of the study area, where Narrow-leaved Ironbark
communities were associated with gravelly substrates. However, where box occurred on loamy substrates in
an adjacent flat land area Tylophora linearis was found to be present (refer Photo 4).

The survey appeared to support a general demarcation in habitat occupancy between south-western facing
slopes and open grassy woodlands in flatter contexts.

4. Discussion

When results from this survey are compared with those conducted on 29 May 2014, it is considered possible
that the relatively strong demarcation between high and low densities between south-western facing slopes
and flatter grassy woodlands respectively, may not be as distinct as appears. Tylophora linearis was readily
encountered in low slope open grassy woodland in May, although it was not easily encountered in July.

The high number of small plants (>70%) encountered during these surveys suggests that late summer rains
in 2014 may have triggered a flush of regeneration. Due to a lack of follow up rain it may be that many small
plants expired due to the drying influence of prevailing westerly winds. The significant numbers of small
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plants exhibiting die-off during the July survey suggests that in more exposed habitats such processes may
have taken out the majority of small plants. Persistent plants appeared to be in areas where moisture
continued to be available, such as where upper and toe slopes are recharged by rainwater more efficiently.
This appeared to be supported by a greater toe slope occurrence of plants throughout both surveys.

Plants were also very common under Cassinia laevis, in contrast to other shrubs. Key differences appeared
to be the greater amount sunlight Cassinia laevis transmits to the ground, while still affording small plants
protection from desiccating winds.

5. Conclusion and recommendations

Approximately 845 Tylophora linearis plants within 71 patches were observed during a within proposed 2014
clearing area. Together with surveys conducted across a broad area of Leard State Forest in late May 2014,
it is likely that Tylophora linearis is widely distributed throughout the Leard SF, including areas of the
Boggabri Coal Project Boundary. Due to the range of densities encountered during the survey periods it is
likely however that Tylophora linearis distribution and densities are patchy, with the highest numbers in areas
where moisture may be more reliable in contexts such as south-facing slopes, slope toes, upper slope
verges and where shrubs provide cover from wind while still transmitting sunlight.

It is recommended that further systematic surveys for this species are required to provide more
comprehensive understanding of the species population within the Leard SF and locality.

Future targeted surveys for Tylophora linearis in May are incorporated into the annual pre-clearing survey
methodology for the Boggabri Coal Biodiversity Management Plan (BMP) and clearing protocol.

Yours sincerely

y
;
s

,4[ It .
/t‘{.\! rf/, i ﬁ‘ hr/
AL A/ V{{

Alex Cockerill
Team Manager - Environment

Principal Ecologist
Attachment 1 Photos
Attachment 2 Letter for Royal Botanical Gardens
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Attachment 1 - Photos

Photo 1 — Typical size of many of the small Tylophora linearis plants recorded.

Photo 2 — Old Tylophora linearis plant showing signs of wind or sun burning.
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Photo 4 — Typical flat land Tylophora linearis habitat dominated by Eucalyptus albens (White Box).
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Photo 5 — Upper slope Tylophora linearis habitat dominated by Beyeria viscosa dominating the
understorey.
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Attachment 2 — Letter from Royal Botanical Gardens
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BOTANIC GARDENS
& Dapain Trasr

National Herbarium of New Sounth Wales

Mr Allan RICHARDSON Enquiry No: 18545

Parsons Brinckerhoff Botanical. Is@rbgsyd.nsw.gov.au
PO Box 1162 Fax No: (02) 9251 1952
Meweasie N i2a00 PhNo: (02)9231 8111
AUSTRALIA Date: 27 June 2014

Dear Mr RICHARDSON,

Thank you for your enquiry of 05-Jun-14. We are happy to provide the following information:

Your ref: A905-RES-LTR-1 Revl

Tylophora linearis conf. B.M. Wiecek 26 June 2016. Please record the colour of the sap (clear
or milky) when collecting material from this family especially if there is no fertile material

available.

There is no charge for this enquiry as we have very few collections of this taxon.

Thank you for your enquiry.
Yours sincereTy

/’g’
Barbara Wiecek

Identification Botanist
Botanical Information Service

Go to our online Botanical Information Services at <rdin, :
plantnet.rbasyd.nsw.gov.au to find out maore about eiﬁézp grgcitt:'gr?;ent
plants of New South Wales !}v[emm & Heritage

The Botanical Information Email address is Botanical.ls@rbgsyd.nsw.gov.au
Mrs Macquaries Road Sydney NSW 2000 Australia » Telephone (02) 9231 8111 » Fax (02) 9251 1952

Aseestare ol the Royal Bosaiv Gardeas and Domain Bt s sanstary body within the Otfice of Luvironment and Hledtge, Depament of Preaiceaond € abine



