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COMMONLY USED ACRONYMS

ACEC Animal Care and Ethics Committee

AIP air photograph

Applicant Bowdens Silver Pty Ltd

BAR Biodiversity Assessment Report

BAR footprint ~ The disturbance footprint used for the BAR. The area of direct impact
BBAM BioBanking Assessment Methodology

BBCC BioBanking Credit Calculator

BC Act NSW Biodiversity Conservation Act 2016

BGW Box-Gum Woodland

BOS Biodiversity Offset Strategy

BVT Biometric Vegetation Type

CEEC Critically endangered ecological community

CMA Catchment Management Authority

CwW Central West

DEC Department of Environment and Conservation

DEEC Department of Environment, Conservation and Climate Change
DPE Department of Planning and Environment

DPIE Department of Planning, Industry and Environment

EEC Endangered Ecological Community

EIS Environmental Impact Statement

ELA EcoLogical Australia

EP&A Act NSW Environmental Planning and Assessment Act 1979
EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999
FBA Framework for Biodiversity Assessment

GPS Global positioning system

IBRA Interim Biogeographical Regions of Australia

LGA Local Government Area

MNES Matters of National Environmental Significance

Niche Niche Environmental and Heritage

NSW New South Wales

OEH NSW Office of Environment & Heritage

Project Bowdens Silver Project

SEARs Secretary’s Environmental Assessment Requirements
SSD State Significant Development

TEC Threatened ecological community

TSC Act NSW Threatened Species Conservation Act 1995

TSF Tailings storage facility

VIS Vegetation Information System

WRE waste rock emplacement
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COMMONLY USED TERMS
The area within 10km of the Study Area (see Maps 6, 7 and 8)

a species specified in the schedules of the EPBC Act

Approximately 16.5 years comprising the site establishment and construction stage
(approximately 18 months - including 12 months of mining pre-strip) and mining /
processing for approximately 15 years (to the end of concentrate production).

Approximately 23 years comprising the site establishment and construction stage,
mining and processing operations (to the end of concentrate production) and includes
the period for final rehabilitation.

the footprint of the proposed development

means a biogeographical region that has been recognised and documented in
accordance with the Interim Biogeographical Regions of Australia (IBRA) (Thackway
and Creswell, 1995). The Study Area is located within two Bioregions; the Sydney
Basin Bioregion and NSW South Western Slopes Bioregion.

The land assessed by this study, which corresponds with the land owned by Bowdens
Silver Pty Ltd, in which a land access agreement was in place at the time of the field
survey and land in which a land access agreement was not in place, but assessed by
air photo interpretation.

means those threatened species, endangered populations or endangered ecological
communities considered known or likely to occur in the Study Area

a species specified in the schedules of the BC Act or the EPBC Act
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FOREWORD
This version of the Biodiversity Assessment Report (BAR) represents an update of the 2021
BAR and has been prepared to:

1. reflect the revised water supply strategy for the Project which includes the removal
of the previously proposed water supply pipeline;

2. changes to the location of Mine Site components; and

3. address comments received from the Biodiversity Conservation and Sciences
Directorate of DPIE (BCS) regarding the treatment of potential habitat for some
candidate species credit species.

As part of the updated BAR, an updated BioBanking Credit Calculator has been prepared and
is included as Annexure 7.

No further field surveys have been required to support the assessments undertaken within the
updated BAR with all proposed disturbances remaining within previously surveyed areas.

EnviroKey Pty Ltd 9a - xiii



BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

This page has intentionally been left blank

9a - xiv EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project
Report No. 429/33

EXECUTIVE SUMMARY

EnviroKey Pty. Ltd (EnviroKey) was engaged by R.W Corkery & Co Pty. Ltd (RWC) on behalf of
Bowdens Silver Pty Limited (the “Applicant”, Bowdens Silver) to prepare a Terrestrial Biodiversity
Assessment Report (BAR) for the proposed Bowdens Silver Project (the “Project”) located
approximately 26 kilometres east of Mudgee, New South Wales. The Project was declared a
State Significant Development (SSD) by the NSW Government. Assessment and approval is
being sought under Part 4 of the Environmental Planning and Assessment Act 1979 (EP&A Act).

This BAR was prepared in accordance with the NSW Framework for Biodiversity Assessment
and the NSW Biodiversity Offset Policy for Major Projects. Since Commonwealth matters are
assessed under the bilateral agreement with NSW, this report also provides an assessment on
the relevant Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) listed
biota.

The terrestrial biodiversity values of the Study Area have been comprehensively surveyed over
the past 6 years. Comprehensive field surveys identified a total of six Biometric Vegetation Types
(BVT) occurring within the Study Area. A summary of the extent of each BVT within both the
Study Area and BAR footprint is provided in Table ES1.

The field surveys also identified a total of 370 flora species, of which 267 are native flora species
and 103 are exotic flora, and a total of 168 fauna species including:

e 123 species of bird;
o 21 species of mammal;
e 18 species of reptile; and

e six species of frog.

Of the six BVT recorded, three meet the definition of a threatened ecological community (TEC),
namely Box-Gum Woodland (BGW), as listed by the NSW Biodiversity Conservation Act 2016
(BC Act) and, under specific identification criteria, as a critically endangered ecological
community under the EPBC Act. Of the individual flora and fauna species, a total of 14 fauna
and two flora species are listed under the BC Act and/or EBPC Act and two migratory species
were also recorded during the field surveys. Additionally, a number of existing previous records
for threatened species are located within close proximity of the proposed Mine Site.

Of the recorded threatened species, four classify as species credit species, have been recorded
within the BAR (disturbance) footprint. These species are Koala (Phascolarctos cinereus), Small
Purple Pea (Swainsona recta), Silky Swainson-pea (Swainsona sericea) and Large-eared Pied
Bat (Chalinolobus dwyeri). Two other species credit species are predicted to occur within the
BAR footprint based on the ecological data within the BioNET Threatened Biodiversity Database
Collection (TBDC). These being Squirrel Glider (Petaurus norfolcensis) based on the presence
of good quality Box-Gum Woodland and Regent Honeyeater (Anthochaera phrygia) based on
the location of the Project in relation to the Mudgee-Wollar key area and Capertee Valley key
area as defined by the National Recovery Plan for Regent Honeyeater and the recently assigned
Capertee Valley Important Bird Area.
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Table ES1
Summary of BVT / PCT Areas within the Study Area and BAR Footprint

Total hectares BAR Percentage
in Study Area | Footprint —|Impacted in
(includes BAR | Mine Site™ | Study Area
Biometric Vegetation Type footprints (hectares) (%)

CW111 Rough-Barked Apple - red gum - Yellow Box 307.62 90.80 29.5
woodland on alluvial clay to loam soils on valley flats in the
northern NSW South Western Slopes Bioregion and
Brigalow Belt South Bioregion (Moderate/Good_Medium)

CW111 Rough-Barked Apple - red gum - Yellow Box 185.45 66.40 35.8
woodland on alluvial clay to loam soils on valley flats in the
northern NSW South Western Slopes Bioregion and
Brigalow Belt South Bioregion (Moderate/Good_Poor)

CW112 Blakely's Red Gum - Yellow Box grassy tall 273.16 22.97 8.4
woodland of the NSW South Western Slopes Bioregion
(Moderate/Good_Poor)

CW217 White Box shrubby open forest on fine grained 69.42 22.04 31.7
sediments on steep slopes in the Mudgee region of the
central western slopes (Moderate/Good_Medium)

CW242 Blue-leaved Stringybark open forest of the Mudgee 71.86 0 0
region NSW central western slopes (Moderate/Good_High)
CW263 Inland Scribbly Gum grassy open forest on hills in 102.57 58.69 57.2

the Mudgee Region, NSW central western slopes
(Moderate/Good_High)

CW270 Mugga Ironbark - Red Box - White Box - Black 3.2 0.71 22.2
Cypress Pine tall woodland on rises and hills in the
northern NSW South Western Slopes Bioregion
(Moderate/Good_High)

CW291 Red Stringybark - Inland Scribbly Gum open forest 420.69 84.37 20.1
on steep hills in the Mudgee - northern section of the NSW
South Western Slopes Bioregion (Moderate/Good_High)

CW?291 Red Stringybark - Inland Scribbly Gum open forest 37.77 13.93 36.9
on steep hills in the Mudgee - northern section of the NSW
South Western Slopes Bioregion
(Moderate/Good_Medium)

CW291 Red Stringybark - Inland Scribbly Gum open forest 96.32 21.26 22.1
on steep hills in the Mudgee - northern section of the NSW
South Western Slopes Bioregion (Moderate/Good_Poor)

" Includes relocated Maloneys Road and Transmission Line

The likely direct and indirect impacts on biodiversity have been assessed within this BAR.
Throughout the planning phase, impact avoidance to biodiversity values has influenced Project
design and appropriate mitigation measures have been identified and described to minimise
likely direct and indirect impacts.

The total disturbance footprint of the Project would be approximately 457.42 hectares of which
approximately 381.17 hectares is native vegetation, 0.93 hectares being water, and the
remaining 75.32 hectares being existing cleared land dominated by non-native flora species. Of
the native vegetation to be disturbed approximately 180.17 hectares classifies as the BC Act
listed BGW, of which 146.72 hectares also meets the classification of the EPBC Act listed BGW.
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The results of the BioBanking Credit Calculator confirm that the following credits are required to
offset the residual impacts of the Project

e 23 880 ecosystem credits

e 9910 species credits for Koala

e 8 386 species credits for Squirrel Glider

o 29 350 species credits for Regent Honeyeater
e 4 391 species credits for Large-eared Pied Bat
e 972 species credits for Silky Swainson-pea

e 104 species credits for Small Purple-pea

The Project would impact habitats for locally occurring threatened biota. The Project could have
a significant impact on Box-Gum Woodland as listed by the EPBC Act and Regent Honeyeater.
However, both appropriate mitigation measures and a biodiversity offset strategy would be
applied should the Project proceed. Further, a range of avoidance measures have been
implemented during the planning phase to minimise the level of impact where possible. Where
impacts are not able to be avoided, a range of detailed mitigation measures are proposed and
these would be implemented. The development and implementation of a biodiversity offset
strategy would meet the requirements of the NSW offset policy for major projects to offset any
potential residual impacts of the Project.

Some revegetation is proposed in addition to the biodiversity offset strategy using native species
consistent with the existing plant communities. While not formally accounted for with the
biodiversity offset or assessment of impact, in the long-term, the areas rehabilitated to native
vegetation would further reduce impacts to biodiversity.
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1. INTRODUCTION
1.1 PROJECT BACKGROUND

EnviroKey was engaged by RWC on behalf of the Applicant to prepare a BAR for the Project
located approximately 26 kilometres east of Mudgee, New South Wales (see Map 1). The Project
was declared an SSD by the NSW Department of Planning and (SSD 5765). Assessment and
approval is being sought from the NSW Minister for Planning and Environment for a
Development Consent under Division 4.7 of Part 4 of the Environmental Planning and
Assessment Act 1979 (EP&A Act).

With the repeal of NSW Threatened Species Conservation Act 1995 (TSC Act) in August 2017,
which was replaced by the NSW Biodiversity Conservation Act 2016 (BC Act) (25 August 2017),
RWC sought advice from the (then) Department of Planning and Environment (DPE) as to the
Biodiversity Assessment pathway for the Project. This was sought given that substantial
environmental assessment (and more specifically substantial biodiversity assessment) in
connection with the preparation of the Environmental Impact Statement (EIS) had been
completed under the TSC Act before the commencement of the BC Act. DPE advised that, for
this Project, the biodiversity assessment could be continued under the former legislation as the
Project is considered a “pending or interim planning application” under clause 27 (1)(d) of Part 7
of the Biodiversity Conservation (Savings and Transitional) Regulation 2017 (the BC
Regulation). As such, the DPE requires an assessment of all biodiversity values as a BAR
prepared under the Framework for Biodiversity Assessment (FBA) (OEH, 2014d, OEH, 2014e).

1.2 THE PROJECT

The Bowdens Silver Project comprises seven principal components, namely:

e a main open cut pit and two satellite open cut pits collectively covering up to
approximately 52 hectares

e aprocessing plant and related infrastructure covering approximately 22 hectares
e awaste rock emplacement (WRE) covering approximately 77 hectares

e alow grade ore stockpile covering approximately 14 hectares (9 hectares above
the WRE)*

e an oxide ore stockpile covering 8 hectares
¢ atailings storage facility (TSF) covering approximately 117 hectares

e a southern barrier to provide visual and acoustic protection to properties south of
the Mine Site covering approximately 32 hectares.

The above components would be supported by a range of on-site and off-site infrastructure. The
on-site infrastructure comprises haul roads, water management structures, power/water
reticulation, workshops, stores, compounds and offices/amenities. The off-site infrastructure
comprises a relocated section of Maloneys Road (including a new railway bridge crossing and
new crossing of Lawsons Creek).

1 The low grade ore stockpile would be constructed adjacent to but largely upon the northern sections of
the WRE.
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Map 1 Regional Location of the Study Area

SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

~
L

ij“j ZJM [I

& o

COOYAL CREEK

\f“\ B o\w‘é’
) >
’
vy <]
A

STONY CRegk
o
A
[
(1)

Q@
%
N = &
MUDGEEZE. \ L

-.' e “
ﬁ i
{ /’)

v

] A/}UA\I GHORN GAP NR

1

M

DUNGEREE SF
[ /

J o
e

A

Mapping date: 29/11/2021

Wak' )
| | i Data sources:
2000ha circie NPWS Estate Study area, assess circles/buffers: Envirokey. M L IKm }N\
E 200ha circle | | Forestry estate NPWS, forestry, roads: DPIE spatial 0 126 25 5
data online.
D Study Area — Major road Watercourses: Geoscience Aust. E nv| o Ke
Miior foad Datum, proj: GDA94, MGA 255. Yy

www.envirokey.com.au

9a-6

EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project
Report No. 429/33

The Project would incorporate conventional open cut pits where overburden/waste rock is
removed from above and around the silver-zinc-lead ore and either used for on-site construction
activities or placed in the out-of-pit WRE or the southern barrier. The mined ore would be
transported by haul trucks to the on-site processing plant where it would be crushed, milled and
processed to liberate the silver, zinc and lead minerals. These minerals would be collected by
conventional froth flotation to produce two concentrates that would be dewatered and
transported off site by truck. The residual materials from processing (tailings) would be pumped
in the form of a slurry to the TSF located to the west of the main open cut pit.

The Project would require a site establishment and construction period of approximately
18 months during which the processing plant and all related infrastructure and the initial
embankment of the TSF would be constructed. Once operational, Bowdens Silver anticipates
the mine would produce concentrates for approximately 15 years. In total, it is proposed the mine
life would be approximately 16.5 years, i.e. from the commencement of the site establishment
and construction stage to the completion of concentrate production. It is envisaged rehabilitation
activities would be completed over a period of approximately 7 years, i.e. from Year 16 to
Year 23. The duration of each of the main components throughout the mine life and Project life
are displayed in the following schematic.

YiiJobs 001 to 530'429'Post 29 June 2016'Reports'42924 EIS 2019'CAD'Schematic.dwg Layout2-20.12.2019-10:41 AM

- Site establishment and construction stage (1.5 years)

Mining (15.5 years)
£ Final rehabilitation and
Processing (15 years) Maintenance (7 years)

Progressive (intermittent) rehabilitation (16 years)

0 2 4 6 8 10 Years12 14 16 18 20 22 23
T Mine Life I 7
T Project Life

1.3 REFERRAL TO THE COMMONWEALTH

On 20 December 2018, the Project was referred under the Commonwealth EPBC Act
(EPBC 2018/8372). On 5 April 2019, a delegate of the Commonwealth Minister for the
Environment declared the action to be a ‘controlled action’ for the purpose of the EPBC Act due
to potential adverse impacts on the following controlling provisions under Part 3 of the EPBC Act:

e sections 18 and 18A of the EPBC Act (listed threatened species and communities).
The action is to be assessed under the bilateral agreement with NSW. Accordingly, this

document provides an assessment of those components of the Project which comprise the
action, on the relevant threatened species and communities listed under the EPBC Act.

1.4 CONTEXT OF BIODIVERSITY ASSESSMENT REPORT

The NSW Government has developed a Biodiversity Offsets Policy for Major Projects, including
SSD. As part of an application for a Major Project under the EP&A Act, a proponent must prepare
an EIS that addresses the Secretary’s Environmental Assessment Requirements (SEARS)
provided by the DPE.
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The then DPE formally advised that, given substantial environmental assessment (and more
specifically substantial biodiversity assessment) in connection with the preparation of the EIS
occurred before the commencement of the BC Act, the biodiversity assessment could be
continued under the former legislation as the Project is considered a “pending or interim planning
application” under clause 27(1)(d) of Part 7 of the BC Regulation. As such, the DPE require an
assessment of all biodiversity values as a BAR prepared under the FBA.

The SEARSs require the FBA be applied to assess impacts on biodiversity. The FBA outlines the
assessment methodology to quantify and describe the biodiversity values of the development
site, and the biodiversity offsets required for any unavoidable impacts in accordance with the
NSW Biodiversity Offsets Policy for Major Projects. The SEARS relevant to the BAR and cross
references to where these are addressed in this BAR are tabulated within Annexure 10.

The FBA negates the need to conduct Assessments of Significance under the TSC Act.
However, the FBA requires proponents to identify and assess the impacts on all EPBC Act listed
threatened species and ecological communities that may be on the development site.

1.5 STUDY AREA

The Study Area is located within the Mid-Western Regional Council Local Government Area
(LGA), and the Capertee, Upper Slopes, Kerrabee and Wollemi sub-regions of the former
Central West Catchment Management Authority and former Hunter/Central Rivers, and the
Central Tablelands Local Land Services region. The Study Area has been developed to consider
land tenure at the time of the field surveys. The location of the Study Area is identified on Map 2
and it is approximately 2 141.2 hectares in area?, incorporating both the Mine Site and the
section of relocated Maloneys Road.

1.6 GENERAL DESCRIPTION OF THE DEVELOPMENT SITE

The BAR Development Site Footprint (“BAR footprint”) (Map 3) is referred to throughout this
report and is defined as the maximum construction and operational disturbance footprint for the
purposes of this BAR and the BOS. The Mine Site and associated infrastructure areas, including
the relocated Maloneys Road and relocated transmission line was assigned to a Site based
development (0143/2020/5088MP).

It should also be noted that the BAR footprint is indicative and may vary slightly following further
detailed mine planning and particularly the detailed design of supporting infrastructure. While it
is likely that some changes to the BAR footprint would be expected over the Project life, any
such changes are expected to be minor and therefore would have no material impact on
biodiversity values.

2 The area associated with the formerly proposed water supply pipeline has been retained within the total area as
the field survey within the pipeline area provides important information about the biodiversity of the wider
locality.
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1.7 ASSESSMENT REQUIREMENTS
This BAR was prepared in accordance with the SEARSs for the EIS. In general, the objective of
this assessment is to:

e Provide an overview of the terrestrial flora and vertebrate fauna of the BAR
Footprint and Study Area;

e provide an assessment of the likely adverse impacts of the Project on terrestrial
flora and fauna including listed threatened species and ecological communities
under the NSW BC Act and EPBC Act;

e describe measures that would be implemented to avoid and mitigate impacts on
terrestrial flora and fauna; and

¢ identify that a BOS is being prepared that would maintain or improve biodiversity
values of the region in the medium to long-term.
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2. METHODOLOGY
2.1 BACKGROUND INFORMATION
2.1.1 Previous Studies

Previous studies have been completed across portions of the Study Area. These were:

e Ecological Australia (ELA) (2014). Biobanking plots/transects datasheets and
vegetation mapping of the proposed Bowdens Silver Mine (ELA, 2014);

e Geoff Cunningham Natural Resource Consultants (2014). Flora Study of the
Proposed Bowdens Silver Mine and Associated Relocation of Maloneys Road, via
Lue, NSW (GCNRC, 2014);

e Biodiversity Monitoring Services (2012) Fauna Survey of Potential Development
Area (BMS, 2012); and

e Biodiversity Monitoring Services (2013) Further Fauna Assessments (BMS, 2013).
All previous studies have collected substantial data throughout the Study Area and have been
considered in the preparation of this BAR. Data from ELA has been incorporated into this BAR
and BioBanking calculations given that it was found to be the most recent, collected in a format

suitable for inclusion into the BAR, and the most representative after on-ground validation by
EnviroKey.

2.1.2 Guidelines and Policies used in the Assessment

The following guidelines and policies were considered in the preparation of this BAR.

o NSW offset policy for major projects (State Significant Development and State
Significant Infrastructure) (NSW Office of Environment and Heritage (OEH)
(OEH, 20144d).

e BioBanking Assessment Methodology (OEH, 2014b).
e NSW Framework for Biodiversity Assessment (OEH, 2014e).

o Department of Environment, Conservation and Climate Change (DECC)
Threatened Species Assessment Guidelines (DECC, 2007).

o Department of Environment and Conservation (DEC) Threatened Species Survey
and Assessment: Guidelines for developments and activities (working draft)
(DEC, 2004).

e Assessors guide to the Biobanking Credit Calculator (OEH, 2012a).

2.1.3 Database Searches

EnviroKey carried out the following database searches for the locality.
e OEH BIioNET Atlas of NSW Wildlife (Map 4 to 7) (OEH, 2020a).
o EPBC Act Protected Matters Search Tool (Annexure 2) (DoEE, 2020).

e OEH Threatened Species Predictor Tool for the Capertee and Wollemi
Sub-regions within the Sydney Basin Bioregion, and the Upper Slopes Sub-region
within the NSW South Western Slopes Bioregion (OEH, 2020c).

9a-12 EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES

Part 9a: Biodiversity Assessment Report - Updated

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/33

Map 4 Previous Threatened Owl and Raptor Records in the Locality
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Map 5 Previous Other Threatened Bird Records in the Locality
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Map 6 Previous Other Threatened Fauna Records in the Locality
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Map 7 Previous Threatened Flora Records in the Locality
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e BIoNET Threatened Biodiversity Database Collection (TBDC).
¢ Mid-Western Regional Local Environmental Plan 2012.

e Bureau of Meteorology Groundwater Dependent Ecosystem Atlas (GDE Atlas).

EnviroKey also reviewed the most recent vegetation datasets for the locality. This being the
State Vegetation Type Map: Central Tablelands Region VIS 4778 version 1.0. The vegetation
mapping was considered when reviewing and validating the vegetation communities of the Study
Area (Map 8).

2.2 LANDSCAPE FEATURES
2.2.1 Identifying Landscape Features

Landscape features within the Study Area including the inner and outer assessment circles as
required and defined by BBAM, were determined through reviewing of aerial photography,
relevant GIS and ground-truthing during field surveys. Landscape features that were relevant to
the Study Area and surrounds included:

¢ IBRA bioregions and subregions;
¢ Mitchell landscapes;

e rivers and streams;

e wetlands;

e native vegetation extent; and

e State and Regional Biodiversity Links.

2.2.2 Determining Landscape Value

Determining the ‘Landscape Value’ of the Study Area was calculated by assessment of the
following landscape attributes.

e Percentage of native vegetation cover.
e Connectivity value.
e Patch size.

This was applied by using all native vegetation visible on aerial images for the purpose of
calculating the landscape score value.

2.2.3 Percentage of Native Vegetation Cover

In accordance with the FBA, the percentage of native vegetation cover was determined by the
current percent native vegetation cover and the future native vegetation cover (i.e. following
disturbance by the Project) within the inner and outer assessment circles. This was carried out
using digital aerial photography interpretation using ArcMap GIS software. Imagery from Google
Earth and as captured by Bowdens Silver, were used to digitise native woody vegetation within
the assessment circles. Further refinement of these areas was carried out following field surveys
where required.
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Map 8 Existing Vegetation Mapping within the Locality
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The inner and outer assessment circles must be at a 1: 10 ratio and one of the combinations
from Table 8 of Appendix 4 of the FBA. The inner and outer assessment circle was applied and
centred on the portion of the BAR footprint that represents that area of native vegetation most
impacted by the Project (see Map 2).

2.2.4 Connectivity Value

To determine connectivity value, the Project was assessed for the presence of native vegetation
connecting links as well as local, regional or State links as required by the FBA.

Connecting links are present when an area of native vegetation in the Study Area is adjoined to
other areas of native vegetation and is:

e in a moderate to good condition;
¢ has a patch size of greater than one hectare;
e s separated by a distance of less than 100 metres; and

e is not separated by a large waterbody or other large gap, i.e. dual carriageway,
etc.

State and regional biodiversity links are defined as links which have been identified as important
on a State or regional scale by OEH.

2.25 Patch Size

A patch is an area of native vegetation that occurs in the Study Area and is in moderate to good
condition. Patches may extend onto adjoining land that is not part of the Study Area. Assessment
of patches was made in accordance with Table 15 of the FBA (OEH, 2014c).

2.3 FIELD SURVEYS

231 Introduction

EnviroKey employed a series of field survey methods to carry out the field assessments of the
terrestrial biodiversity values of the Study Area over the following five field survey periods. It is
noted that field survey effort along the previously proposed water supply pipeline (which has
been removed from the development application) has been retained within the data as the field
surveys from the pipeline area provide important information about the biodiversity of the wider
locality.

e 4109 December 2016 (6 days)

e 30 January to 3 February 2017 (5 days)
e 13to 16 November 2017 (4 days)

e 29 January to 3 February 2019 (6 days)
e 3to 7 April 2019 (5 days)
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The surveys considered the relevant survey guidelines for general impact assessment and for
specific threatened species. If information was not available on whether or not threatened
species occur within the Study Area, then a precautionary approach was adopted, and species
presence was assumed. This approach is consistent with the FBA and relevant impact
assessment guidelines.

The following subsections provide further detail on the survey methods used and rationale
behind their selection.

2.3.2 Vegetation Communities

Verification of vegetation communities and the presence of TECs, was completed from a
combination of floristic surveys in accordance with the Biobanking Assessment Methodology
(BBAM) as detailed in the FBA (OEH, 2014b, OEH, 2014c) and the BioNet Vegetation
Classification (OEH, 2020b).

Biometric Vegetation Types (BVT) were assigned to vegetation mapping units previously
identified by ELA, and those published BVT for the Central West CMA region. This was done by
comparing the dominant canopy species recorded, the general description of location, soil type
and other attributes as described in the OEH online VIS classification database v2.1
(OEH, 2020b). Vegetation polygons assigned to the ‘moderate-good’ condition category were
also assigned to a sub-condition class of poor, moderate or good to form vegetation zones.
Information to complete these tasks was compiled from the Biometric plot/transect surveys
completed across the Study Area.

EnviroKey also reviewed the most recent vegetation mapping for the locality. This being the
State Vegetation Type Map: Central Tablelands Region VIS_4778 version 1.0. This vegetation
mapping was considered when reviewing and validating the vegetation communities of the Study
Area (Map 8).

2.3.3 Biometric Plot/Transect Surveys

The design of an appropriate survey requires careful consideration of survey methods and effort.
The field survey was originally designed using the existing regional vegetation mapping, and
then based on ground-truthing of accessible portions of the Study Area, combined with air
photograph interpretation (APl). The number of biometric plot/transect surveys was then
determined in accordance with the BioBanking and FBA methodology (OEH, 2014a,
OEH, 2014c).

A total of 124 Biometric plot/transect surveys were undertaken in accordance with the
Biobanking Methodology and the FBA (81 by ELA and 43 by EnviroKey). A large number was
completed across the Study Area as the location and extent of the BAR footprint was not finalised
until late April 2019. A subset of these plot/transects that were located within the BAR footprint
were then applied to the BioBanking Credit Calculator (BBCC) to meet the number of
plot/transects required. Table 1 provides an overview of the adequacy of the Biometric
plot/transect survey in regard to the Biobanking Methodology and the BAR footprint that was
applied to the BBCC.
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Table 1
Adequacy of Vegetation Survey for the Bowdens Silver Project

No. of plots/transects
Veg. Area within BAR sampled & entered into
zone footprint (ha) BVT and Condition Class BBCC (& min. required)
1 90.80 CW111 Moderate/Good_Medium 5(5)
2 66.40 CW111 Moderate/Good_Poor 5(5)
3 22.97 CW112_ Moderate/Good_Poor 4 (4)
4 22.04 CW217_Moderate/Good_Medium 5(4)
5 58.69 CW263_ Moderate/Good_High 6 (5)
6 0.71 CW270_Moderate/Good_High 1(0)
7 84.37 CW291 Moderate/Good_High 5(5)
8 13.93 CW291 Moderate/Good_Medium 5(3)
9 21.26 CW291 Moderate/Good_Poor 4 (3)

These plots/transect plots include a 20 metre by 20 metre full floristic plot, a 20 metre by
50 metre plot identifying the number of hollow-bearing trees and length of fallen timber and a
50 metre transect which was used to collect data on canopy cover, midstorey cover and ground
cover of native and exotic flora species.

The location of all Biometric plot/transects is provided and the BBAM field raw data sheets for
plot/transects used in the BBCC calculations are included in Annexure 3.

2.3.4 Threatened Ecological Community Identification

Any native vegetation community identified within the Study Area was compared to listings of
TECs under the BC Act and EPBC Act. The OEH BioNet Vegetation Information System also
confirms TEC listings for each BVT (OEH, 2020b).

2.3.5 Random Meander and Threatened Flora Surveys

Whenever travelling between Biometric plot/transect surveys, and any of the fauna surveys,
vegetation community surveys and threatened flora searches were completed.

In addition, a 15-minute search targeting threatened flora by random meander at each of the
EnviroKey Biometric plot/transects was also carried out. This generally resolved in a search area
of about 1 hectare. While the random meander surveys have not been mapped (as they
coincided with the BBAM plot/transects), they have been occurring across the Study Area
since 2016. These were carried out over the following survey periods.

o 4109 December 2016 (6 days)

¢ 30 January to 3 February 2017 (5 days)
e 13to 16 November 2017 (4 days)

e 29 January to 3 February 2019 (6 days)
e 3to 7 April 2019 (5 days)
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These surveys have resulted in additional species not recorded during formal surveys being
detected and entered into the species lists for the Study Area.

As detailed in Section 2.3.6, additional targeted surveys for threatened flora were also carried
out between 24 and 30 November 2020 (7 days) by AREA Environmental.

2.3.6 Targeted Swainsona surveys

AREA Environmental carried out a targeted Swainsona survey in 2020 after individuals identified
by Bowdens Silver personnel appeared to be the threatened species Swainsona recta.
Swainsona sericea had already been detected within the study area during previous surveys.

The field survey was carried out between 24 and 30 November 2020. No rainfall or adverse
weather conditions effected the field survey results. The field survey targeted all PCT identified
on the BIoNET Atlas database as having an association with Swainsona recta as well as any
areas predicted to support the species by the recently developed modelling prepared by AREA
Environmental.

The scope of the field surveys was to ground truth records of Swainsona recta as identified by
Bowdens Silver environmental staff and to survey other areas of the proposed Mine Site that
may support this or similar species. Only one PCT with a known association with Swainsona
recta as identified on the BioNet database collection is identified in the development footprint.
This is PCT277 Blakelys Red Gum - Yellow Box grassy tall woodland of the NSW South Western
Slopes Bioregion. This PCT was surveyed in full by two suitably qualified and experienced staff
on foot following requisite survey guidelines.

AREA Ecologists also surveyed additional areas within the Mine Site and identified Swainsona
sericea in the development footprint in the following two PCTs.

o PCT277 Blakelys Red Gum - Yellow Box grassy tall woodland of the NSW South
Western Slopes Bioregion.

e PCT 281 Rough-Barked Apple - red gum - Yellow Box woodland on alluvial clay to
loam soils on valley flats in the northern NSW South Western Slopes Bioregion
and Brigalow Belt South Bioregion.

These PCTs were also assessed using pedestrian transects.

Other targeted searches undertaken during these surveys included searches for the following
species.

e Euphrasia arguta.
e Prasophyllum sp. Wybong.

e Prasophyllum petilum Tarengo Leek Orchid.

The report by AREA Environmental is provided in full within Annexure 9.
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2.3.7 Fauna Surveys

An extensive set of fauna surveys and habitat assessments were also completed. These
included Diurnal bird surveys, Herpetofauna surveys, Camera trap surveys, Call playback
surveys, Spotlighting surveys, Echolocation call recording surveys, Koala transects, scat and
sign searches and Riparian surveys. A description of each survey method is provided below and
the locations of fauna surveys provided on Map 9 and Map 13.

Field surveys were conducted under the authority of a Scientific Licence issued by OEH under
the BC Act and an Animal Research Authority approved by, and in accordance with, the Animal
Care and Ethics Committee (ACEC) of the Director-General of Trade and Investment.

Diurnal Bird Surveys

Surveys to determine the presence and usage by diurnal birds were conducted. A total of
137 diurnal bird surveys were completed guided by a standardised technique (Watson, 2003)
within the Study Area and along the formerly proposed water supply pipeline (which has been
removed from the development application). The retention of data from the field surveys from
along the pipeline provides important information about the biodiversity of the wider locality.
Surveys were conducted in either the early morning or late afternoon to coincide with peak bird
activity. Observers actively searched for diurnal birds and identified species by sight and by
vocalisation during each 20-minute bird survey. Opportunistic data was also collected during the
field surveys whenever traversing the Study Area.

These were as follows:

o 4109 December 2016 33 surveys
e 30 January to 3 February 2017 19 surveys
e 13to 16 November 2017 26 surveys
e 29 January to 3 February 2019 25 surveys
e 3to 7 April 2019 34 surveys

Camera Trap Surveys

Motion-activated infrared cameras are well known for their efficiency in detecting fauna species
without the need to set traditional traps (Claridge et al., 2004). RECONYX PC900 HyperFire
Professional High Output motion-activated infrared cameras were activated at five locations
during the December 2016 survey and five locations during the February 2017 survey. Cameras
were set on high sensitivity with five images captured per motion detected. Cameras were
pointed to a bait station containing a chicken wing (a known attractant for Quolls) and sardines
from a can (a known attractant for Rosenberg’s Goanna (Sass et al., 2014)).

Cameras were activated between 4 and 9 December 2017 (5 nights/6 days) resulting in a survey
effort of 25 camera nights/30 camera days, between 31 January and 3 February 2017 (3 nights/4
days) resulting in a survey effort of 15 camera nights/20 camera days. Four cameras were used
in the field survey between 3 and 7 April 2019 (3 nights/4 days) resulting in a survey effort of
12 camera nights/16 camera days. The total survey effort completed using this method is
52 camera nights/66 camera days.
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Map 9 Fauna Survey Locations within the Study Area
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Herpetofauna Surveys

Herpetofauna (frog and reptile) searches were conducted at 85 sites across the Study Area and
along the formerly proposed water supply pipeline (which has been removed from the
development application). The retention of data from the field surveys from along the pipeline
provides important information about the biodiversity of the wider locality. Each site was
systematically searched by an experienced ecologist for a period of 30 minutes for active and
inactive animals. Fallen timber, loose bark, tree and ground hollows, and loose soil were
extensively searched (Blomberg and Shine, 1996).

During each survey period, the following herpetofauna surveys were completed:
e 30 January to 3 February 2017 23 surveys
e 13to 16 November 2017 2 surveys
e 29 January to 3 February 2019 26 surveys
e 3to 7 April 2019 34 surveys

Call Playback Surveys

Call playback was conducted to target nocturnal fauna. The target species for this assessment
were the Masked Owl, Barking Owl, Bush Stone Curlew and Koala. Call playback was
undertaken at three sites across the Study Area during both the December 2016 and
February 2017 field surveys. In the December 2016 survey, the three sites were surveyed each
night for the three nights. In February 2017, all three sites were surveyed on one occasion. Call
playback was also carried out in April 2019 at four locations.

At each location, the Call playback survey commenced with an initial listening period of
10 minutes. The call of a target species was then transmitted intermittently over a period of five
minutes, following by a five minute listening period. This was then repeated for each target
species. Spotlighting was undertaken at the conclusion of the Call playback, with a minimum of
20 minutes at each site.

Koala Transects and Scat & Signh Searches

In the February 2017 field survey, two Koala transects were carried out. The purpose of these
transects was to follow up on the detection of a single Koala by Bowdens Silver Staff during the
December 2016 field survey by EnviroKey.

Each transect was systematically searched for active and inactive Koalas, their signs
(i.e. scratches on trees) and their scats. Each transect was slowly walking with specific scat
searches every 50 metres. Each transect was carried out in about 2-person hours.

Additional search effort for Koala was also completed during Scat and Sign Searches. A total of
137 Scat and Sign searches for a period of 10 minutes each were also carried out at the
conclusion of every Diurnal bird survey within the Study Area and along the formerly proposed
water supply pipeline (which has been removed from the development application). The
retention of data from the field surveys from along the pipeline provides important information
about the biodiversity of the wider locality. These were completed as follows:

e 4109 December 2016 33 scat and sign searches

e 30 January to 3 February 2017 19 scat and sign searches
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e 13to 16 November 2017 26 scat and sign searches
e 29 January to 3 February 2019 25 scat and sign searches
e 3to 7 April 2019 34 scat and sign searches

The extensive nature of the Koala scat searches provides an excellent understanding of the
potential habitat occupancy through the BAR footprint.

Spotlighting and Echolocation Call Recording Survey

Spotlighting was undertaken using a hand-held 50W spotlight by two persons for a period of one
person-hour for each survey. A total of three sites were surveyed during the December 2016
and February 2017 field surveys. In addition, vehicular spotlighting was also conducted while
travelling across the Study Area during nocturnal surveys.

While spotlighting, microchiropteran bats were targeted by using a ‘Titley’ Anabat SD1
Echolocation Call Recording Unit coupled to a Personal Digital Assistant for active monitoring.
Survey time along each transect was about 30 minutes. Additionally, a single stationary anabat
unit was activated at a single site for 4 nights during the December 2016 field survey. Mobile
monitoring was also conducted while travelling across the Study Area during nocturnal hours
with the use of an Anabat Car Mount with High Mount Microphone.

The use of Echolocation Call Recording Units is consistent with State and Commonwealth
guidelines for surveying microchiropteran bats.

All data collected from the Anabat SD1 were then analysed into bat and non-bat origin files.
These files were then analysed using the software package AnalookW guided by ‘Bat Calls of
New South Wales: Region based guide to echolocation calls of microchiropteran bats’
(Pennay et al., 2004) and the EnviroKey reference call collection. Members of the Nyctophilus
genus could not be identified to species level due to a lack of differentiation between species
and are identified to genus level only. Anabat analysis was conducted by Principal Ecologist
Steve Sass, who has analysed more than 100 000 files from across western and central NSW.

A call was defined as a sequence of three or more consecutive pulses of similar frequency. Due
to variability in the quality of calls and the difficulty in distinguishing some species the
identification of each call was assigned a confidence rating as follows.

D = Definite: Species identification not in doubt.

PR = Probable: Call most likely to represent a particular species, but there exists
a low probability of confusion with species of similar call types.

PO = Possible: Call characteristics are comparable with the species, but there
exists a reasonable probability of confusion with one or more similar bat species
or the quality or length of call prohibits a confident identification.

Those calls unable to be identified due to poor call quality resulting in a lack of diagnostic
features were assigned ‘Unidentifiable’.
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Scat and Sign Search

Two dedicated track and scat transect searches were completed across the Study Area, as well
as an additional 137 Scat and Sign searches for a period of 10 minutes each were carried out
at the conclusion of every Diurnal bird survey within the Study Area and along the formerly
proposed water supply pipeline (which has been removed from the development application).
The retention of data from the field surveys from along the pipeline provides important
information about the biodiversity of the wider locality. Any track and scat of interest observed
during the field survey while undertaking other survey methods, was inspected. In the case of
scats, identification was made using ‘Tracks, Scats and Other Traces: A field guide to Australian
Mammals’ (Triggs, 2008). Where identification was in doubt, a sample was collected and sent
to the author of that guide and scat specialist Barbara Triggs for further analysis.

Riparian Survey

Six sites were selected apriori for the February 2017 field survey on the basis of EnviroKey’s
existing knowledge of the Study Area and the relative representativeness of riparian habitats
present. Each site was visually assessed for the presence of native and exotic flora, and fauna
habitats, with a particular emphasis on the interface between land and water (in accordance with
the definition of riparian vegetation).

2.3.8 Fauna Survey Effort

Fauna survey effort was focused on the basis of vegetation communities and potential habitat
for threatened flora and fauna within the Study Area. A summary of the field survey effort for
each survey method is provided (Table 3). Fauna survey effort was guided by the Threatened
Biodiversity Survey and Assessment: Guidelines for Developments and Activities
(working draft) (DEC, 2004) taking into consideration the size of the Study Area and the
vegetation communities and fauna habitats present. The diverse range of survey methods used
in this study and the survey effort conducted confirms that overall, this assessment is consistent
with OEH guidelines.

Weather conditions during the field survey were considered conducive to detecting all fauna

species including threatened fauna. Data from Bowdens Silver weather station (METO1) is
presented (Table 2).
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Table 2

Weather conditions during the field surveys from the Bowdens Silver Weather Station
(METO1: GDA Zone 55 770080E 6385069N)

Date Min Temp (degrees C) | Max Temp (degrees C) Rainfall (mm)
04/12/16 11.9 33.6 -
05/12/16 17.8 34.0 -
06/12/16 17.1 27.8 1.8
07/12/16 135 27.4 1.8
08/12/16 11.4 32.1 -
09/12/16 6.0 215 -
30/01/17 17.4 35.9 -
31/01/17 18.8 37.9 -
01/02/17 20.7 37.5 12.8
02/02/17 20.2 28.5 0.2
03/02/17 19.6 29.9 -
13/11/17 5.9 24.3 19
14/11/17 10.0 24.2 0.2
15/11/17 7.9 26.7 -
16/11/17 11.0 18.6 3.8
29/01/19 18.6 33.6 0.2
30/01/19 211 28.6 -
31/01/19 19.2 317 -
01/02/19 17.4 22.8 -
02/02/19 17.9 26.6 -
03/02/19 14.7 31.8 -
03/04/19 7.72 23.7 -
04/04/19 8.13 22.7 -
05/04/19 10.2 20.6 -
06/04/19 9.85 25.0 -
07/04/19 8.67 27.2 -
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Table 3

Summary of Fauna Survey Type, Effort and Target Fauna Conducted for this Assessment

Survey Type

Total Survey Effort

Diurnal Birds

137 locations for 20 minutes each. Total survey effort was 2,740 minutes

Camera Trap

December 2016: Five sites over 5 nights/6 days resulting in 25 camera nights /

Surveys 30 camera days.
February 2017: Five sites over 3 nights/4 days resulting in 15 camera nights /
20 camera days.
April 2019: Four sites over 3 nights/4 days resulting in 12 camera nights and
16 camera days.
Total survey effort: 52 camera nights/66 camera days.
Herpetofauna 85 sites in total for 30 minutes each. Total survey effort 2 550 person minutes.
Survey
Call Playback December 2016: Three sites in total. Three sites were surveyed each night for

3 nights (9 surveys).

February 2017: Three sites in total. Three sites surveyed on one occasion.
April 2019: Four sites each surveyed on one occasion.

Total survey effort: 16 hours.

Koala Transects
and Scat and Sign
Searches

February 2017: Two transects each taking 2 person hours. Total survey effort,
4 person hours.

December 2016: 33 scat and sign searches.
Jan/Feb 2017: 19 scat and sign searches.
November 2017: 26 scat and sign searches.
Jan/Feb 2019: 25 scat and sign searches.
April 2019: 34 scat and sign searches.

Spotlighting &
Echolocation Call
Recording

At Call Playback Sites: During each of the 16 survey occasions, 20 minutes of
spotlighting was completed at the conclusion of call playback. Total survey effort
was 320 minutes.

December 2016 & February 2017: At three sites, 1 person hour of spotlighting
and echolocation call recording. 2 person hours per survey period, giving a total
of 6 person hours of spotlighting and echolocation call recording.

December 2016: A single Anabat detector was placed beside a dam over
4 nights.

April 2019: 2 person hours of spotlighting/echolocation call recording was carried
out at four locations giving a total of 8 person hours.

Total echolocation call recording survey effort: 22 recording hours plus 4 nights
of recording.

Total spotlighting survey effort: 20 person hours.

Scat and Sign
Search

137 searches totalling 10 minutes each. Total survey effort: 1 370 minutes.

Riparian Surveys

6 sites over 30 minutes each. Total survey effort: 180 minutes.

EnviroKey Pty Ltd
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2.3.9 Field Survey Personnel

This BAR was led by Mr. Steve Sass (Principal Ecologist, B.App.Sci (Env.Sci) (Hons),
Grad.Cert.CaptVertMngt (CSU)) of EnviroKey. Mr Sass is an accredited Biobanking Assessor
(accreditation no. 0143). Field surveys were conducted by suitably qualified and experienced
personnel. Previous studies are included within the BAR and these were also prepared by
suitably qualified and experienced personnel. Details of all personnel and their role in the
preparation of the BAR are provided (see Annexure 1).

2.3.10 Nomenclature

Nomenclature used within this report follows Morcombe (2004) for birds, Menkhorst &
Knight (2010) for mammals (except bats) and for bats, Churchill (2008). For frogs, the latest field
guide is used (Tyler and Knight, 2009) and for reptiles, the field guide to the reptiles of NSW
(Swan et al., 2004) with modifications due to recent taxonomic revisions where required (Sass,
2011b, Sass, 2011a). For flora, plants were identified using keys and nomenclature in the online
version of Flora of NSW (PlantNET, 2019). Where known, changes to nomenclature and
classification have been incorporated into the results.

Where no common name is provided with these texts, a generally accepted name is used.

2.3.11 Limitations

A common limitation of many biodiversity studies is the short period of time in which they are
conducted. When combined with a lack of seasonal sampling this can lead to either low detection
rates or false absences being reported. This is also particularly relevant to highly mobile species
that may not have been in the Study Area at the time of the field surveys. However, the field
survey for this BAR was extensive and comprehensive and the results are indicative of the likely
flora and flora species that utilise the habitats of the Study Area. Conversely, some species that
may use the Study Area from time to time may not have been recorded, but these were outside
of the field surveys.

Plot locations were recorded with hand-held GPS units, which can have location errors of up to
30 metres in some conditions. While it is noted that vegetation floristic plots provide an indicative
flora species list, these are not exhaustive of the species present in the entire Study Area. The
floristic surveys and biometric plots were largely conducted within the optimal survey period for
most flora.
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3. LANDSCAPE FEATURES

3.1 IBRA BIOREGIONS AND SUBREGIONS

The Study Area is located within two Bioregions; the Sydney Basin Bioregion which extends
north to the Hunter Valley, west to Mudgee and south to Batemans Bay, and the NSW South
West Slopes Bioregion which extends south to near Albury (Thackway and Creswell, 1995,
NPWS, 2003a). The Sydney Basin bioregion extends over the Mine Site while the NSW South
Western Slopes Bioregion, Upper Slopes Subregion is present at the very south of the Maloneys
Road re-alignment.

The Wollemi Subregion of the Sydney Basin Bioregion occurs in the north of the Mine Site, while
the Capertee Subregion extends across the majority of the Mine Site.

3.2 MITCHELL LANDSCAPES

Four Mitchell Landscapes occur within the BAR footprint (Mitchell, 2002). These being Capertee
Plateau, Gulgong Ranges, Cudgegong Channels and Floodplains and Wollemi Ranges
(Map 10).

With four Mitchell Landscapes occurring within the BAR footprint, the landscapes and soils are
generally complex and likely to be overlapping. The following descriptions have been sourced
from the detailed work of Mitchell (2002).

In the Capertee Plateau landscape, wide valleys, low rolling hills below sandstone cliffs on
Permian conglomerates, sandstones, and shales with coal occur at the base of the Sydney Basin
and on exposure of underlying Devonian shale, siltstone or quartzite. General elevation is
between 800 and 1 000 metres AHD with local relief generally between 100 and 120 metres.
Shallow stony texture-contrast soil profiles occur, usually with gritty well drained A-horizons, over
tough yellow or grey poorly drained clays. Boulder debris with a clay matrix occurs below cliffs
with organic sand in swamps.

The Gulgong Ranges landscape is characterised by strike ridges with steep slopes and long
debris aprons on complexly folded steep dipping Silurian lithic sandstone, quartzite and phyllite,
Devonian sandstone, siltstone, shale, rhyolite and dacite. Elevation is generally between 550
and 980 metres AHD with local relief around 350 metres.

The Wollemi Ranges landscape is characterised by strongly undulating ranges and dissected
plateaus on horizontal Triassic quartz and lithic sandstones, conglomerate and some shale.
Generally, elevation is between 300 and 800 metres AHD with a local relief of 200 metres.
Extensive rock outcrops can occur with thin sandy soils in joint crevices and on benches.

Steeper slopes below plateau remnants occur with iron cemented gravels, gradational yellow
earth and yellow texture-contrast profiles.

The Cudgegong Channels and Floodplains landscape occurs as channels, floodplains and
terraces on Quaternary alluvium, with a general elevation of between 450 and 600 metres AHD.
Local relief is relatively minor and generally around 30 metres. Undifferentiated loam and sandy
loam occurs on the floodplains, dark gradational loams on low terraces and red-yellow texture-
contrast profiles on high terrace remnants against steep hill slopes.
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Map 10 Mitchell Landscapes in the locality

Mitchell Landscapes

Il Capertee Plateau

[ cudgegong Channels and Floodplains
[ ] Gulgong Ranges

I Wollemi Ranges

[ 2000ha circle
[] study Area

Data sources:

Study area, assess circles/buffers: Envirokey.

Roads, Mitchell landscapes (v3 2012): DPIE spatial -

N data online. .

L —JKm A Datum, proj: GDA94, MGA 255, Enviro Key
002505 1 Mapping date: 1/12/2021 www.envirokey.com.au
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3.3 RIVERS AND STREAMS

The Mine Site has a number of streams classified as Order 1 to Order 4 or greater (Maps 11
and 12). Hawkins and Lawsons Creeks (4" order or greater) appear to be intermittent, with
aquatic habitat consisting of a series of disconnected pools following extended periods of low
rainfall. Many of the tributaries flowing through the Mine Site were not flowing despite recent
rainfall and are probably highly ephemeral (Cardno, 2020) and are considered 3, 2" or 1%t order
streams. Within the BAR footprint (Mine Site), these streams would be removed so no riparian
buffer is applied. In general, riparian vegetation has been either previously removed, or
significantly altered by past agricultural activity, based on EnviroKey’s assessment of these
landscape features.

The riparian zone (or riparian area) is the interface between land and water. Riparian vegetation
is the term used to describe the plants growing on the water’'s edge, the banks of rivers and
creeks and along the edges of wetlands (DPI, 2017). With the association of water, riparian
vegetation often has affinities with the requirement for water dependence, such as flooding River
Red Gums, or vegetation that prefers to grow in consistently wet soils. Riparian vegetation
throughout the proposed Mine Site and directly adjacent is largely dominated by introduced
grasses with little or no native vegetation present. At some locations, Rough-barked Apple and
various Eucalypts occur. However, these species are not confined to riparian areas, and
throughout the Study Area, can be seen growing in various landscape positions, often well away
from a permanent or ephemeral watercourse. In some of the watercourse, native aquatic flora is
present. These comprises mostly ‘weedy’ species such as Native Reed and Cumbungi.

Photographic examples of riparian areas and riparian vegetation are shown in Plate 1.

3.4 CAVES, OVERHANGS, CREVICES, CLIFFS AND ESCARPMENTS

The BAR footprints are largely devoid of caves, overhangs, crevices, cliffs or escarpments. The
Aboriginal and Historical Cultural Heritage Assessment prepared by Landskape Natural and
Cultural Heritage Management (2020) identifies a rock shelter (identified as BL44). The rock
shelter is within a tor, or rock outcrop, and is described as having a floor area of about 3m x 4m
(p62). While this specific rock shelter has not been visited as part of this BAR, the general
location has been traversed, and EnviroKey recorded a number of threatened bird species in
this location. The general area was not deemed as having any significant value for biodiversity
at the time of the inspection and the boulders were large with little, if any cracking.

The report also identifies two ‘shallow pits’ thought to be the beginnings of abandoned attempts
to dig mine shafts. Both diggings have been inspected by EnviroKey ecologists who found that
they do not provide any mine shaft habitat that could be suitable for roosting microchiropteran
bats given their shallow nature (less than 1 metre) and being full of water.

To the north of the BAR footprint (Mine Site) a number of potential cliff lines could contain small
caves, crevices and overhangs suitable for microchiropteran bats. The general location of these
features is provided in Map 13.
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Map 11 Watercourses and Wetlands in the locality

- Watercourse (major)

Watercourse (minor)

[""] 2000ha circle

[ study Area
. Data sources:
Mapping date: 1/12/2021 Study area, assess circles/buffers: Envirokey.
N Wetlands 2006: DPIE spatial data online.
Watercourses (Dubbo 250K): Geoscience Aust online. H
LT 1Km A Aerial image: SIX (NSW Govt). @EHVI rokKey
00.250.5 1 15 Datum, proj: GDA94, MGA z55. www.envirokey.com.au
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Stream ordering within and adjacent to the Mine Site

Map 12
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Potential cliff lines near the BAR footprint

N

I —
980

0 245 490

e Cliff line

2km buffer from cliff lines

BAR Footprint
|| StudyArea

Data sources:
Study area, habitat, cliff lines: Envirokey.

Roads: DPIE spatial data online.
Aerial image: SIX (NSW Govt).

Datum, proj: GDA94, MGA z55.
Mapping date: 29/11/2021

@EnviroKey
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Plate 1 Examples of riparian areas and riparian vegetation throughout the Study Area

3.5 WETLANDS

There are no important or local wetlands relevant to the Study Area. There are no SEPP 14
wetlands in the Study Area, and no SEPP 14 wetlands would be affected by the Project.
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3.6 POTENTIAL GROUNDWATER DEPENDENT ECOSYSTEMS

A review of the Atlas of Groundwater Dependent Ecosystems (GDE) revealed that aquatic,
terrestrial and subterranean GDE occur within the Study Area. As this BAR focuses on terrestrial
ecosystems, focus has been placed be upon the terrestrial GDE.

The Atlas of GDE maps both low potential and high potential GDE within the Study Area (see
Map 14). No known GDEs have been mapped within the Study Area. The information presented
correlates low potential GDE as those vegetation communities on mid and upper slopes, with
the Atlas characterising Red Stringybark and Inland Scribbly Gum as a vegetation community
with low potential GDE. Areas containing species such as Blakely’s Red Gum and Yellow Box
are identified as potential vegetation communities with a high potential GDE.

In general, vegetation communities that are most likely to interact with GDE are those forming
part of the riparian zone. Native vegetation is all but absent in the riparian areas (see
Section 3.3), and it is likely that the vegetation remaining are not obligate phreatophytes.

3.7 CONNECTIVITY VALUES

No formal State or regional biodiversity link is present within the Study Area, therefore none
would be affected should the Project proceed.

Local wildlife corridors do exist at a smaller scale. The Mid-Western Regional Local
Environmental Plan 2012 identifies that portions of the Study Area are of ‘Moderate Biodiversity
Sensitivity’ and ‘High Biodiversity Sensitivity’ with large portions in the north of the Study Area
of no biodiversity sensitivity.

Connectivity value scores entered into the BBCC are detailed in Table 4.

Table 4
Connectivity Value Scores
Attribute Before Development After Development
Mine Site — Site-based assessment
Connectivity width class >100m-500m 0-5m
Connectivity overstorey PFC* > 25% of lower BM No native overstorey
condition

Connectivity midstorey condition | PFC* midstorey/ground cover No midstorey/ground cover
>50% of lower BM

*Projected Foliage Cover
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Map 14 Potential Groundwater Dependent Ecosystems

Y:\Jobs 001 to 5301429\Post 29 June 2016\Reports\42924_EIS_2019\CADWMXD\ - Section 4\.10.F Terrestrial GDE.mxd
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---- Proposed Components * \' %
SCALE
06 0 [ 12 18km MINE SITE GROUNDWATER
GDE Data Source: Bureau of Meteorology DEPENDENT ECOSYSTEM
3.8 LANDSCAPE VALUE SCORE

The Project has Site-based impacts and given this, the landscape value score as a Site-based
development in the BBAM Credit Calculator (BBCC) was assessed using two landscape circles,
a 200ha assessment circle and a 2 000ha circle. Table 5 provides the native vegetation cover
before and after the proposed disturbance for Mine Site (site-based assessment), and the native
vegetation percent class entered into the BBCC as defined by the FBA.

The landscape value score for the Study Area is 30.0 as calculated by the BBCC for the Mine
Site.

Table 5
Native Vegetation Cover in Assessment Circles for the Mine Site (site-based assessment)
Before Development After Development
Area of Native Area of Native
Native Native vegetation Native Native vegetation
Assessment | vegetation | vegetation percent vegetation | vegetation percent
Circle (ha) cover (%) class (ha) cover (%) class
Outer 1,642 82 80-90 1,317 64 60-70
Inner 188.1 94 90-100 45.7 23 20-30
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4. NATIVE VEGETATION

4.1 VEGETATION ZONES

Comprehensive field surveys revealed 11 BVT within 14 vegetation zones occur within the Study
Area. Each vegetation zone is described within this chapter based on their respective vegetation
condition (Moderate/Good_high, Moderate/Good_medium, Moderate/Good_poor). The extent
and distribution of each BVT and vegetation zone are detailed on Map 15. This section provides
a description of each, a floristic summary and photographic example. A summary of the extent
of each BVT within both the Study Area and BAR footprint is provided in Table 6.

Table 6
Summary of BVT / PCT Areas within the Study Area and BAR Footprint

Study |BAR Footprint
Area — Mine” Site

BVT PCT | Condition (ha) (ha)
CW 111* Rough-barked Apple — Red Gum — Yellow | 281 Moderate / 307.62 90.80
Box woodland on alluvial clay to loam soils on Good_medium
valley flats in the northern NSW South Western Moderate / 185.45 66.40
Slopes Bioregion and Brigalow Belt South Bioregion Good_poor
CW 112* Blakely’s Red Gum — Yellow Box grassy 277 Moderate / 273.16 22.97
tall woodland of the NSW South Western Slopes Good_poor
Bioregion
CW217 White Box shrubby open forest on fine 273 Moderate / 69.42 22.04
grained sediments on steep slopes in the Mudgee Good_medium
region of the central western slopes of NSW
CW 242 Blue-leaved Stringybark open forest of the | 325 Moderate / 71.86 0
Mudgee region NSW central western slopes Good_high
CW 263 Inland Scribbly Gum grassy open forest on | 324 Moderate / 102.57 58.69
hills in the Mudgee Region, NSW central western Good_high
slopes
CW 270 Mugga Ironbark — Red Box — White Box — | 358 Moderate / 3.2 0.71
Black Cypress Pine tall woodland on rises and hills Good_high
in the northern NSW South Western Slopes
Bioregion
CW 291 Red Stringybark — Inland Scribbly Gum 323 Moderate / 420.69 84.37
open forest on steep hills in the Mudgee — northern Good_high
section of the NSW South Western Slopes Moderate / 37.77 13.93
Bioregion Good_medium

Moderate / 96.32 21.26

Good_poor
Total 1568.06 381.17
* Meets the definition of BGW, a Threatened Ecological Community.
" Includes relocated Maloneys Road and Transmission Line
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Map 15 Biometric Vegetation Types within the Study Area — Reference Area — Mine Site

Datum, proj: GDA94, MGA z55.

Vegetation zone | ~ CW263, Moderate/Good_High gk Transect/Plot - ELA Data sources:

B cWi11, Moderate/Good_Medium Bl CW270, Moderate/Good_High dh  Transect/Plot - EK g&'?risg;:b:g?génvirokey.
{/// CW111, Moderate/Good_Poor [ cw272, Moderate/Good_Medium BAR Footprint Ekgtfrg:tsésmfséfxgeﬁ?ical'
[/ cw112, Moderate/Good_Poor [ cw291, Moderate/Good_High [ StudyArea Aerial image: SIX (NSW Govt).
[ | cW217, Moderate/Good_Medium L1 CW291, Moderate/Good_Medium Mapping date: 3/12/2021

CW242, Moderate/Good_High CW291, Moderate/Good_Poor
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41.1 CW 217 White Box Shrubby Open Forest on Fine Grained Sediments

on Steep Slopes in the Mudgee Region of the Central Western Slopes
of NSW (Moderate/Good_medium)

Vegetation formation: Shrubby sub-formation
Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW217. A summary of the floristic diversity is provided in Table 7. A photographic example
is provided in Plate 2.

PCT: 273
Conservation status: Nota TEC
Estimate of percent cleared: 60% (Central West)

Condition: Moderate/Good_Medium. Occurs on upper slopes and ridges. Overstorey cover is
>25% of the lower benchmark for the community, as the canopy has generally been thinned,
occasionally remaining intact or comprising regrowth. The shrub layer is often thinned, with the
understorey generally dominated by native grasses and other groundcovers. However, exotic
pasture species and typical farm weeds are common throughout, especially around stock
camps. A Tree-of-Heaven infestation occurs in the vicinity of coordinates 767700 E, 6386350 N
(MGA zone 55).

Extent in the Study Area: 69.42ha

Extent in the BAR Footprint: 22.04ha

Plots completed in vegetation zone (BAR footprint): EK4, EK5, EK11, ELA17, ELABS.
Table 7

Summary of the Floristic Diversity within CW 217 White Box Shrubby Open Forest on Fine
Grained Sediments on Steep Slopes in the Mudgee Region of the Central Western Slopes of NSW
(Moderate/Good_medium)

Av. Height & | Av. Cover &

Structure range (m) range (%) |Typical Species
Trees 18 22.5 White Box, Red Stringybark (E. macrorhyncha), Black
13-23 8-37 Cypress Pine (Callitris endlicheri), Rough-barked Apple
(Angophora floribunda), Inland Scribbly Gum (E. rossii).
Shrubs/small 4.1 6.5 Cassinia spp., Hickory Wattle (Acacia implexa),
trees 1.2-7 2-11 Tablelands Wattle (A. caesiella), Native Blackthorn

(Bursaria spinosa), Tree Violet (Melicytus dentatus), Sticky
Daisy-bush (Olearia elliptica), Black Cypress Pine.
Groundcovers 0.5 74 Natives:

0.1to0 0.7 46 — 90 Weeping Grass (Microlaena stipoides), Ringed Wallaby
Grass (Rytidosperma caespitosum), Common Wheatgrass
(Elymus scaber), Tufted Hedgehog Grass (Echinopogon
caespitosus), Shorthair Plumegrass (Dichelachne
micrantha), Speargrass (Austrostipa sp.), Hoary Guinea
Flower (Hibbertia obtusifolia), Stinging Nettle (Urtica
incisa), Trailing Speedwell (Veronica plebeia), Kidney
Weed (Dichondra repens), Stinking Pennywort
(Hydrocotyle laxiflora), Bidgee-widgee, Native Geranium,
Rock Fern.

Exotics:

Spear Thistle (Cirsium vulgare), Catsear (Hypochaeris
radicata), Narrow-leaved Clover (Trifolium angustifolium),
Rat’s Tail Fescue (Vulpia myuros), St John’s Wort
(Hypericum perforatum), Silvery Hairgrass (Aira
caryophyllea).

Vines/climbers - <1% Slender Tick-trefoil, Twining glycine
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Plate 2 A Photographlc Example of CW 217 Whlte B.ox Shrubby Open Forest on Fine Grained
Sediments on Steep Slopes in the Mudgee Region of the Central Western Slopes of
NSW (Moderate/Good_medium)

4.1.2 CW 112 Blakely’s Red Gum - Yellow Box Grassy Tall Woodland of
the NSW South Western Slopes Bioregion (Moderate/Good_poor)

Vegetation formation: Grassy Woodlands

Vegetation class: Western Slopes Grassy Woodlands

BVT: CW 112. A summary of the floristic diversity is provided in Table 8. A photographic
example is provided in Plate 3.

PCT: 277

Conservation status: Box-Gum Woodland (BC, EPBC)

Estimate of percent cleared: 95% (Central West)

Condition: Moderate/Good_poor. Comprises grazing land (and the railway easement on Lue
Road) with scattered remnant and regrowth paddock trees. Overall, overstorey cover is only
slightly >25% of the lower benchmark for the community. The understorey rarely contains native
shrubs or regenerating eucalypts. Mature trees are uncommon, with most comprising regrowth.
The groundcover layer is often dominated by exotic pasture grasses and other weeds typically
found in grazing land, a number of the more hardy native grasses persist in low/moderate
density.

Extent in the Study Area: 273.16ha

Extent in the BAR Footprint: 22.97ha

Plots completed in vegetation zone (BAR footprint): EK15, ELA21, ELA42, ELA58, ELAGS,
ELAG9.
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Table 8
Summary of the Floristic Diversity within CW 112 Blakely’s Red Gum - Yellow Box Grassy Tall
Woodland of the NSW South Western Slopes Bioregion (Moderate/Good_poor)

Av. Height & | Av. Cover

Structure range (m) |& range (%) | Typical Species

Trees 14 5 Yellow Box, Blakely’s Red Gum (E. blakelyi), Rough-
8-20 0-10 barked Apple, rarely Apple Box (E. bridgesiana),

Shrubs/small 4.5 2 Black Cypress Pine, Hickory Wattle.

trees 2-7 0-20

Groundcovers 0.5 76 Natives:

0.1t0 0.7 44 - 100 Wattle Mat-rush (Lomandra filiformis),

Red Grass, Tussock (Poa labillardierei), Common
Wheatgrass, Kangaroo Grass (Themeda triandra),
Weeping Grass, Shorthair Plumegrass, Corrugated Sida
(Sida corrugata), Yellow Burr-daisy (Calotis lappulacea),
Swamp Dock (Rumex brownii), Clustered Everlasting
(Chrysocephalum semipapposum), Purple Burr-Daisy
(C. cuneifolia), Small St John’s Wort (Hypericum
gramineum).

Exotics:

Rat’s-tail Fescue, Narrow-leaved Clover, Lamb’s
Tongues (P. lanceolata), Oats (Avena sp.), White
Horehound (Marrubium vulgare), Skeleton Weed
(Chondrilla juncea).

Vines/climbers - <1% Slender Tick-trefoll

.\ P
Wi

& ANTE

Plate 3 A Photographic Example of CW 112 Blakely’s Red Gum - Yellow Box Grassy Tall
Woodland of the NSW South Western Slopes Bioregion (Moderate/Good_poor)
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4.1.3 CW 111 Rough-barked Apple — Red Gum - Yellow Box Woodland on

Alluvial Clay to Loam Soils on Valley Flats in the Northern NSW
South Western Slopes Bioregion and Brigalow Belt South Bioregion
(Moderate/Good_medium)

Vegetation formation: Grassy Woodlands

Vegetation class: Western Slopes Grassy Woodlands

BVT: CW 111. A summary of the floristic diversity is provided in Table 9. A photographic
example is provided in Plate 4.

PCT: 281

Conservation status: Box-Gum Woodland (BC, EPBC)

Estimate of percent cleared: 67% (Central West)

Condition: Moderate/Good_Medium. This community typically occurs on more fertile soils of
valley floors and footslopes. This vegetation zone (Moderate/Good _medium) comprises the
more densely timbered remnants on grazing land and in roadside verges. Larger trees mostly
occur along roadsides, with paddock remnants often comprising regrowth. The understorey
rarely contains native shrubs and occasionally contains regenerating eucalypts. The
groundcover layer is often dominated by exotic pasture grasses and other weeds typically found
in grazing land, but occasional patches exist where native groundcover density and species
richness can be considered relatively high.

Extent in the Study Area: 307.62ha
Extent in the BAR Footprint: 90.80ha

Plots completed in vegetation zone (BAR footprint): EK6, EK8, EK12, EK44, EK45, EK50,
EK51, EK52, EK53, EK54, EK55, EK59, ELA11, ELA24, ELA28, ELAGG.

3

Plate 4 A Photographic Example of CW 111 Rough-barked Apple — Red Gum - Yellow Box
Woodland on Alluvial Clay to Loam Soils on Valley Flats in the NSW South Western
Slopes Bioregion and Brigalow Belt South Bioregion (Moderate/Good_medium)
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Table 9
Summary of the Floristic Diversity within CW 111 Rough-barked Apple — Red Gum - Yellow Box
Woodland on Alluvial Clay to Loam Soils on Valley Flats in the NSW South Western Slopes
Bioregion and Brigalow Belt South Bioregion (Moderate/Good_medium)

Av. Height & | Av. Cover &

Structure range (m) range (%) |Typical species
Trees 17.5 20 Yellow Box, Rough-barked Apple, Blakely’s Red
8—27 11-32 Gum, White Box, Kurrajong (Brachychiton
populneus),
Shrubs/small 3 7 |Tree Violet (M. dentatus), Black Cypress Pine,
trees 1-5 0-10 Hickory Wattle, Stiff-leaf Wattle (A. obtusifolia), Native

Blackthorn, Tablelands Wattle, Drooping Sheoak
(Allocasuarina verticillata), Spurwing Wattle (A.
triptera), Fern-leaved Wattle (A. filicifolia), Australian
Indigo (Indigofera australis), Dolly Bush (Cassinia

aculeata).
Groundcovers 0.5 71 Natives:
0.1t00.7 48 — 90 Weeping Grass, Wallaby Grass (Rytidosperma sp.),

Speargrass, Shorthair Plumegrass, Blown Grass
(Lachnagrostis filiformis), A Wiregrass (Aristida sp.),
Hoary Guinea Flower, Star Cudweed (E. sphaericus),
Yellow Burr-daisy (C. lappulacea), Bidgee-widgee,
Kidney Weed, Oxalis perennans, Bluebell
(Wahlenbergia sp.).

Exotics:

Catsear, Rat’s-tail Fescue, Proliferous Pink, Skeleton
Weed, Spear Thistle, Blackberry (Rubus
anglocandicans).

Vines/climbers - <1% Twining glycine, Old Man's Beard (Clematis aristata).

4.1.4 CW 111 Rough-barked Apple — Red Gum - Yellow Box Woodland on
Alluvial Clay to Loam Soils on Valley Flats in the Northern NSW
South Western Slopes Bioregion and Brigalow Belt South Bioregion
(Moderate/Good_poor)

Vegetation formation: Grassy Woodlands
Vegetation class: Western Slopes Grassy Woodlands

BVT: CW 111. A summary of the floristic diversity is provided in Table 10. A photographic
example is provided in Plate 5.

PCT: 281
Conservation status: Box-Gum Woodland (BC, EPBC) (mostly the derived grassland variant)
Estimate of percent cleared: 67% (Central West)

Condition: Moderate/Good_poor. Occurring in grazing paddocks and roadside verges, this
vegetation zone consists of either derived grassland (i.e. >50% native groundcover with no or
few trees) or very open grassy woodland with an exotic-dominated groundcover layer.

The understorey rarely contains native shrubs or regenerating eucalypts, while the groundcover
layer is often dominated by exotic pasture grasses and other weeds typically found in grazing
land.
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Extent in the Study Area: 185.45ha

Extent in the BAR Footprint: 66.40ha

Plots completed in vegetation zone (BAR footprint): EK57, ELA19, ELA20, ELA30, ELA32,
ELA33, ELA37, ELA38, ELA57, ELA105.

Table 10
Summary of the Floristic Diversity within CW 111 Rough-barked Apple — Red Gum - Yellow Box
Woodland on Alluvial Clay to Loam Soils on Valley Flats in the Northern NSW South Western
Slopes Bioregion and Brigalow Belt South Bioregion (Moderate/Good_poor)

Av. Height & | Av. Cover &

Structure range (m) range (%) |Typical Species

Trees 13 3 |Yellow Box, Blakely’s Red Gum, Rough-barked Apple
6 - 20 0-8

Shrubs/small 2.75 2 | Tablelands Wattle, Fern-leaved Wattle, Black Cypress

trees 15-4 0-10 Pine, Prickly Moses (A. ulicifolia).

Groundcovers 0.5 91 Natives:

0.1t00.7 82 — 100 Red Grass, Wallaby Grass (Rytidosperma sp.),
Shorthair Plumegrass, Barbed Wire Grass
(Cymbopogon refractus), A Wiregrass (Aristida sp.),
Rock Fern, Stinking Pennywort, lvy Goodenia
(Goodenia. Hederacea), Bracken (Pteridium
esculentum), Tall Sedge (Carex appressa), Small
Poranthera (Poranthera microphylla).

Exotics:

Hairgrass, Narrow-leaved Clover, St. Johns Wort, Rat’s-
tail Fescue, Shivery Grass (Briza minor), , Phalaris,
Ryegrass, Catsear.

Vines/climbers - - -

Plate 5 A Photographic Example of CW 111 Rough-barked Apple — Red Gum - Yellow Box
Woodland on Alluvial Clay to Loam Soils on Valley Flats in the Northern NSW South
Western Slopes Bioregion and Brigalow Belt South Bioregion (Moderate/Good_poor)
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415 CW 291 Red Stringybark — Inland Scribbly Gum Open Forest on

Steep Hills in the Mudgee — Northern Section of the NSW South
Western Slopes Bioregion (Moderate/Good_high)

Vegetation formation: Shrubby sub-formation

Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 291. A summary of the floristic diversity is provided in Table 11. A photographic
example is provided in Plate 7.

PCT: 323

Conservation status: Not a TEC

Estimate of percent cleared: 30% (Central West)

Condition: Moderate/Good_high. Common on upper slopes and ridges in the vicinity of the
proposed mine. Overstorey cover is within the benchmarks for the community. This vegetation
zone comprises the least disturbed patches of CW291. The canopy generally contains a high
proportion of older remnant trees, though dense stands of (older) Black Cypress Pine regrowth
are sometimes present. The midstratum contains a relatively large range of shrubs, while the
groundcover layer is usually sparse.

Extent in the Study Area: 420.69 ha
Extent in the BAR Footprint: 84.37 ha

Plots completed in vegetation zone (BAR footprint): EK7, EK20, EK21, EK28, EK29, EK35,
ELA10, ELA74, ELAT7S5.

Table 11
Summary of the Floristic Diversity within CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western Slopes
Bioregion (Moderate/Good_high)

Av. Height & | Av. Cover

Structure range (m) |& range (%) | Typical Species
Trees 16 28 Black Cypress Pine, Inland Scribbly Gum, Narrow-leaved
7-25 13-38 Stringybark (E. sparsifolia), Rough-barked Apple, Red
Stringybark, Mugga Ironbark (E. sideroxylon), White Box.
Shrubs/small 4 15 Tablelands Wattle, Sticky Daisy-bush, Narrow-leaved Geebung
trees 1-7 0-30 (Persoonia linearis), Sticky Hop-Bush (Dodonaea viscosa

subsp. Angustifolia), Dolly Bush (C. aculeata), Cassinia
quinquefaria, Hickory Wattle, Native Blackthorn, Stiff-leaf

Wattle.
Groundcovers 0.5 27 Natives:
0.1t00.7 548 Speargrass, Wallaby Grass, Weeping Grass, Shorthair

Plumegrass, Tufted Hedgehog Grass, Purple Wiregrass (A.
pilosa), Daphne Heath (Brachyloma daphnoides), Hoary
Guinea Flower, Rock Fern (C. sieberi), lvy Goodenia, Oxalis
perennans, Kidney Weed, Small Poranthera (P. microphylla),
Yellow Burr-daisy .

Exotics:

Ragwort, Common Centaury (Centaurium erythraea), Catseatr,
Saffron Thistle (C. lanatus), Wireweed (Polygonum aviculare),
Curled Dock (R. crispus).

Vines/climbers - <1% Slender Tick-trefoil, Twining glycine.
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Plate 6 A Photographic Example of CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western
Slopes Bioregion (Moderate/Good_high)

4.1.6 CW 291 Red Stringybark — Inland Scribbly Gum Open Forest on
Steep Hills in the Mudgee — Northern Section of the NSW South
Western Slopes Bioregion (Moderate/Good_medium)

Vegetation formation: Shrubby sub-formation
Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 291. A summary of the floristic diversity is provided in Table 12. A photographic
example is provided in Plate 8.

PCT: 323
Conservation status: Not a TEC
Estimate of percent cleared: 30% (Central West)

Condition: Moderate-good_Medium. This vegetation zone comprises disturbed CW 291
(distribution as previous), where dense, even-aged stands of Black Cypress Pine are common.
Overstorey cover is >25% of the lower benchmark for the community, however the eucalypt
canopy is very sparse. Dense, even-aged stands of Black Cypress Pine are common. The
groundcover layer is very sparse, with low native species richness. Exotic species are
uncommon.

Extent in the Study Area: 37.77ha
Extent in the BAR Footprint: 13.93ha

Plots completed in vegetation zone (BAR footprint): EK31, ELA25, ELA36, ELA39, ELAGS,
ELA72, ELA104.
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Table 12
Summary of the Floristic Diversity within CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western Slopes
Bioregion (Moderate/Good_medium)

Av. Height & | Av. Cover &

Structure range (m) range (%) |Typical Species
Trees 13 13 Black Cypress Pine, Inland Scribbly Gum, Rough-
10 — 15 5-20 barked Apple, Red Stringybark.
Shrubs/small 3 6 Black Cypress Pine saplings, Tablelands Wattle, Sticky
trees 3_6 0-25 Daisy-bush, Narrow-leaved Geebung, Sticky Hop-

Bush, Dolly Bush, Cassinia quinquefaria, Hickory
Wattle, Native Blackthorn, Stiff-leaf Wattle.

Groundcovers 0.5 4 Natives:

0.1100.7 3_6 Speargrass, Wallaby Grass, Weeping Grass, Shorthair
Plumegrass, Tufted Hedgehog Grass (E. caespitosus
var. caespitosus), Purple Wiregrass (A. ramosa),
Daphne Heath, Hoary Guinea Flower, Fern (C. sieberi),
Ivy Goodenia, Oxalis perennans, Kidney Weed, Small
Poranthera (P. microphylla), Yellow Burr-daisy .

Exotics:

Ragwort, Common Centaury (Centaurium erythraea),
Catsear, Saffron Thistle (C. lanatus), Wireweed
(Polygonum aviculare), Curled Dock (R. crispus).

Vines/climbers - -

Plate 7 A Photographic Example of CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western
Slopes Bioregion (Moderate/Good_medium)
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4.1.7 CW 291 Red Stringybark — Inland Scribbly Gum Open Forest on
Steep Hills in the Mudgee — Northern Section of the NSW South
Western Slopes Bioregion (Moderate/Good_poor)

Vegetation formation: Shrubby sub-formation
Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 291. A summary of the floristic diversity is provided in Table 13. A photographic
example is provided in Plate 9.

PCT: 323
Conservation status: Nota TEC
Estimate of percent cleared: 30% (Central West)

Condition: Moderate/Good_poor. Comprises cleared CW 291, often in the early stages of
regeneration, i.e. scattered overstorey and midstratum regrowth. Overstorey species cover is
generally >25% of the lower benchmark for the community (albeit mainly comprising juvenile
trees). The groundcover layer is relatively dense and grassy. Some exotic pasture grasses and
other weeds are present, however native grasses are generally dominant.

Extent in the Study Area: 96.32ha
Extent in the BAR Footprint: 21.26ha
Plots completed in vegetation zone (BAR footprint): ELA102, ELA40, ELA61, ELAGA4.

Table 13
Summary of the Floristic Diversity within CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western Slopes
Bioregion (Moderate/Good_poor)

Av. Height & | Av. Cover &

Structure range (m) range (%) |Typical Species
Trees - - Scattered Scribbly Gum and Black Cypress Pine
Shrubs/small 4.5 26 Stiff-leaf Wattle, Tablelands Wattle, Black Cypress
trees 3-6 0-130 Pine.
Groundcovers 0.5 46 Natives:

0.1t00.7 5—48 Tufted Hedgehog Grass (E. caespitosus var.

caespitosus), Paddock Lovegrass (E. leptostachya),
Common Wheatgrass, Wallaby Grass, Swamp Dock,
Rock Fern, Burr-Daisy (C. cuneifolia), Yellow Burr-
daisy, Bluebell (Wahlenbergia sp.).

Exotics:

Rat's-tail Fescue, Catsear.

Vines/climbers - - -
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Plate 8 A Photographic Example of CW 291 Red Stringybark — Inland Scribbly Gum Open
Forest on Steep Hills in the Mudgee — Northern Section of the NSW South Western
Slopes Bioregion (Moderate/Good_poor)

4.1.8 CW 263 Inland Scribbly Gum Grassy Open Forest on Hills in the
Mudgee Region, NSW Central Western Slopes (Moderate/Good_high)

Vegetation formation: Shrubby sub-formation

Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 263. A summary of the floristic diversity is provided in Table 14. A photographic
example is provided in Plate 10.

PCT: 324
Conservation status: Nota TEC
Estimate of percent cleared: 12% (Central West)

Condition: Moderate/Good_high. Occurs on ridgetops in the vicinity of the proposed mine.
Canopy cover is within the benchmarks for the community (often at the higher end where dense
regrowth occurs). The canopy is generally dominated by eucalypts, with a grassy understorey.
However, disturbance is also common, as evidenced by dense, even-aged stands of Black
Cypress Pine. Grass-cover is very sparse in these areas.

Extent in the Study Area: 102.57ha
Extent in the BAR Footprint: 58.69ha

Plots completed in vegetation zone (BAR footprint): ELA7, ELA8, ELA9, ELA26, ELA34,
ELA35.
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Table 14

Summary of the Floristic Diversity within CW 263 Inland Scribbly Gum Grassy Open Forest on
Hills in the Mudgee Region, NSW Central Western Slopes (Moderate/Good_high)

Av. Height & | Av. Cover &
Structure range (m) range (%) |Typical Species
Trees 14 32 Inland Scribbly Gum, Rough-barked Apple, Black Cypress
10 — 18 12 — 45 |Pine, Narrow-leaved Stringybark (E. sparsifolia).

Shrubs/small 45 15 Black Cypress Pine. Cassinia sp.

trees 3-6 0-30

Groundcovers 0.5 18 Natives:

0.1t00.7 5—48 |Shorthair Plumegrass, Paddock Lovegrass (E. leptostachya),

Dolly Bush, Native Carrot (Daucus sp.), Rock Fern, Kidney
Weed, Showy Isotome (Isotoma axillaris), Yellow Burr-daisy.
Exotics:
Rat’s-tail Fescue, Ragwort, Common Prickly Pear (Opuntia
stricta var. stricta), Proliferous Pink.

Vines/climbers - <1% Twining glycine.

Plate 9 Photographic Examples of CW 263 Inland Scribbly Gum Grassy Open Forest on Hills in
the Mudgee Region, NSW Central Western Slopes (Moderate/Good_medium) (left: Eucalypt
Dominated Patch. Right: Dense Cypress Pine Regrowth in background)

4.1.9 CW 242 Blue-leaved Stringybark Open Forest of the Mudgee Region

NSW Central Western Slopes (Moderate/Good_high)
Vegetation formation: Shrubby sub-formation

Vegetation class: Western Slopes Dry Sclerophyll Forests

BVT: CW 242. A summary of the floristic diversity is provided in Table 15. A photographic
example is provided in Plate 11.

PCT: 325
Conservation status: Not a TEC

Estimate of percent cleared: 17% (Central West)

Condition: Moderate/Good_high. Occurs on low fertility slopes and ridges in the vicinity of the
proposed mine. Comprises a relatively dense overstorey, where cover is within the benchmarks
for the community. Shrubs are uncommon. The groundcover layer is generally grassy, except
where dense stands of Black Cypress Pine occur.
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Extent in the Study Area: 71.86ha

Extent in the BAR Footprint: Oha

Plots completed in vegetation zone (BAR footprint): ELA53

Table 15
Summary of the floristic diversity within CW 242 Blue-leaved Stringybark open forest of the
Mudgee region, NSW central western slopes (Moderate/Good_high)

Av. Height | Av. Cover &

Structure & range (m) | range (%) |Typical Species
Trees 135 25 |Blue-leaved Stringybark (E. agglomerata), Inland
7-20 10— 40 |Scribbly Gum, Black Cypress Pine, Red Stringybark,
White Box, occasionally Blakely’s Red Gum.

Shrubs/small 1.75 8.5 |Cassinia sp., Narrow-leaved Geebung (P. linearis),
trees 1-25 4 —13 |Sticky Daisy-bush.
Groundcovers 0.5 14.5 |Natives:

0.1t00.7 13—-16 |Wallaby Grass, Speargrass, Silvertop Wallaby Grass

(R. pallidum), Common Wheatgrass, Shorthair
Plumegrass, Daphne Heath, Hoary Guinea Flower,
Prickly Shaggy Pea (Podolobium ilicifolium), vy
Goodenia, Pomax (Pomax umbellata), Stinkweed
(Opercularia diphylla), Rock Fern, Small St John’s Wort,
Trailing Speedwell.

Exotics:

Hairgrass, Proliferous Pink, Ragwort.

Vines/climbers - -

Plate 10 A Photographic Example of CW 242 Blue-leaved Stringybark Open Forest of the
Mudgee Region, NSW Central Western Slopes (Moderate/Good_high)
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4.1.10 CW 270 Mugga Ironbark — Red Box — White Box — Black Cypress Pine

Tall Woodland on Rises and Hills in the Northern NSW South
Western Slopes Bioregion (Moderate/Good_high)
Vegetation formation: Shrubby sub-formation

Vegetation class: Western Slopes Dry Sclerophyll Forests\

BVT: CW 270. A summary of the floristic diversity is provided in Table 16. A photographic
example is provided in Plate 12.

PCT: 358
Conservation status: Nota TEC
Estimate of percent cleared: 93% (Central West)

Condition: Moderate/Good_high. Common on upper slopes and ridges in the vicinity of the
proposed mine. Overstorey cover is within the benchmarks for the community. This vegetation
zone comprises the least disturbed patches of CW 291. The canopy generally contains a high
proportion of older remnant trees, though dense stands of (older) Black Cypress Pine regrowth
are sometimes present. The midstratum contains a relatively large range of shrubs, while the
groundcover layer is usually sparse.

3.2ha
0.71ha
Plots completed in vegetation zone (BAR footprint): ELA59, ELA60, ELAG2.

Extent in the Study Area:
Extent in the BAR Footprint:

Table 16
Summary of the Floristic Diversity within CW 270 Mugga Ironbark — Red Box — White Box — Black
Cypress Pine Tall Woodland on Rises and Hills in the Northern NSW South Western Slopes
Bioregion (Moderate/Good_high)

Av. Height & | Av. Cover &
Structure range (m) range (%) |Typical Species
Trees 16 28 |Mugga Ironbark, Red Box (E. polyanthemos), Black
7_925 13_138 |Cypress Pine, Red Stringybark, White Box, Inland

Scribbly Gum.

Shrubs/small 4 15 | Sticky Daisy-bush, Tableland Wattle, Narrow-leaved

trees 1-7 0-30 |Geebung, Babingtonia sp.

Groundcovers 0.5 27 |Natives:

0.11t00.7 5_48 Speargrass, Kangaroo Grass, Weeping Gr_ass, Purple

Wiregrass (A. ramosa), Clustered Everlasting, Rock
Fern, vy Goodenia.
Exotics:
Silvery Hairgrass (Aira caryophyllea), Clover
(Medicargo spp.), Catsear, Anagallis arvensis.

Vines/climbers - <1% |Slender Tick-trefoil, Twining glycine.
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Plate 11 A Photographic Example of CW 270 Mugga Ironbark — Red Box — White Box —
Black Cypress Pine Tall Woodland on Rises and Hills in the Northern NSW South Western
Slopes Bioregion (Moderate/Good_high)

4.2 OTHER VEGETATION

42.1 Cleared Land

PCT: Cleared Land is not assigned a BVT. A summary of the floristic diversity is provided in
Table 17. Photographic examples are provided in Plate 12.

Conservation status: Not a TEC
Condition: Comprises cleared grazing land. Some of the more hardy native grasses persist,

however, exotic pasture species and other farm weeds dominate in all but occasional patches
(this is especially so during periods of annual weed proliferation).

Extent in the Study Area: 355.05ha
Extent in the BAR Footprint: 75.32ha
Table 17

Summary of the Floristic Diversity within Cleared Land

Av. Height & | Av. Cover &

Structure range (m) range (%) Typical Species
Trees - - -
Shrubs/small - - |-
trees
Groundcovers 0.5 (Natives) | Natives:
0.1t00.7 40 |Red Grass, Wallaby Grass (Rytidosperma. Spp.), Tufted

o5 _gg |Hedgehog Grass (E. caespitosus var. caespitosus), Weeping
Grass, Common Wheatgrass, Juncus usitatus, Bidgee-
widgee, Star Cudweed (E. sphaericus), Swamp Dock.
Exotics:
Bromus spp., Catsear, Shivery Grass, Saffron Thistle

60 |(C. lanatus), Rat's-tail Fescue, Paspalum (Paspalum
45 -75 |dilatatum), St. Johns Wort, Hairgrass, Ragwort (Senecio
jacobaea), Narrow-leaved Clover, A Medic (Medicago sp.),
Maltese Cockspur (Centaurea melitensis), Skeleton Weed,
Goose Grass (Eleusine tristachya), Phalaris sp.

(Exotics)
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Plate 12 Photographic Examples of Cleared Land within the Study Area

4.3 THREATENED ECOLOGICAL COMMUNITIES

Of the 11 BVT within the Study Area, three of these meet the definition of a threatened ecological
community (TEC).

Rough-Barked Apple — Red Gum - Yellow Box woodland on alluvial clay to loam soils on valley
flats in the northern NSW S/W Slopes & Brigalow Belt South Bioregions (CW 111), Blakely's
Red Gum - Yellow Box grassy tall woodland of the NSW S/W Slopes Bioregion (CW 112) and
White Box grassy woodland in the upper slopes sub-region (CW 216) are consistent with the
BC Act listing for White Box, Yellow Box, Blakely’s Red Gum Woodland, which is listed as an
endangered ecological community. This is also confirmed by the OEH BioNET Vegetation
Classification System (OEH, 2020b).

Under certain identification criteria, these BVT also meet the definition of this TEC under the
EPBC Act, collectively referred to as Box-Gum Woodland (BGW). Listed as a critically
endangered ecological community (CEEC) White Box-Yellow Box-Blakely’s Red Gum Grassy
Woodland and Derived Native Grassland, some patches of vegetation meet the EPBC Act
criteria on the following basis.

e The most common overstorey species is, or was previously, White Box and/or
Yellow Box and/or Blakey’s Red Gum.

¢ Native species exceed 50% of the groundcover vegetation.

e Patches (as defined by the EPBC Act identification guidelines) are greater than
2 hectares in area.

o Natural regeneration of the dominant overstorey eucalypt species is occurring.

Under both the BC Act and EPBC Act, native grassland which has been formed by the clearing
of overstorey vegetation, also meets the definition of BGW TEC.

The location and legal classification of BGW throughout the Study Area is presented in Map 16.
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4.4 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE -

VEGETATION COMMUNITIES

Box-Gum Woodland (BGW) was the only EPBC listed Matter of National Environmental
Significance (MNES) — vegetation community identified during the comprehensive field surveys.
This was identified on the basis that patches met the identification criteria outlined within
Appendix 2 of the National Recovery Plan for the EPBC Act CEEC listing (DECCW, 2011).

Patches were assigned to the CEEC when they met the following criteria in accordance with the
identification flowchart (Appendix 2 of the National Recovery Plan for BGW).

e The most common overstorey species is, or was previously, White Box and/or
Yellow Box and/or Blakey’s Red Gum.

¢ Native species exceed 50% cover of the groundcover vegetation.

e Patches (as defined by the EPBC Act identification guidelines) are greater than
2 hectares in area.

e Natural regeneration of the dominant overstorey eucalypt species is occurring.

Table 18 details the total extent of EPBC Act Box-Gum Woodland CEEC within the Study Area
and BAR Footprint. The extent of this CEEC is detailed on Map 16.

Table 18
Box-Gum Woodland Extent that Meets the EPBC Act identification Criteria and BC Act listed
BGW within the Study Area and BAR Footprint

Study Area BAR Footprint
Condition (ha) (ha)
BC Act listed BGW only 117.01 33.45
BC Act and EPBC Act listed BGW 649.22 146.72
Total 766.23 180.17
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5. THREATENED SPECIES

Threatened species relevant to the Project are detailed in this section. This section makes
reference to two classifications of threatened species: ecosystem credit species (that is species
that can be predicted to occur based on vegetation community and/or habitat assessment) and
species credit species (those species that cannot be predicted, and that require specific
surveys). The BBCC pre-determines ecosystem credit species and species credit species.

5.1 HABITAT FEATURES FOR PARTICULAR SPECIES CREDIT SPECIES

The BBCC identified specific habitat features for particular species credit species and requires
an assessment of whether any of those habitat features occur within the Study Area (Table 19).

If a species habitat is present, then targeted surveys are required.

Table 19
Assessment of Geographic / Habitat Features for Particular Species Credit Species
Conservation
Status
Common BC EPBC Relevance to BAR
Name Scientific Name| Act Act |Habitat Feature footprint
Large-eared |Chalinolobus \% \% Land containing Relevant. Land
Pied Bat dyweri escarpments, cliffs, caves, |containing escarpment
deep crevices, old mine and cliffs adjacent to
shafts and tunnels BAR footprint, some
old mine shafts
present
Brush-tailed |Petrogale E \% Land within 1km of rock Relevant. Small
Rock-wallaby |penicillate outcrops or cliff lines portions of the BAR
footprint are within
1km of rock outcrops
or cliff lines.
Tarengo Leek | Prasophyllum E E Forb-rich grassy woodland | Relevant to only small
Orchid petilum portions of the BAR
footprint
Booroolong | Litoria E E Land within 200m of Relevant. Habitat
Frog booroolongensis stream or creek banks features within the
BAR footprint.
Pale-headed |Hoplocephalus \% - Land within 40m of Relevant. Habitat
Snake bitorquatus watercourses, containing | features within the
hollow-bearing trees, loose | BAR footprint.
bark and/or fallen timber.
Small Purple- | Swainsona recta E E Land containing a forb-rich | While a forb-rich
pea grassy groundlayer grassy groundlayer is
not present,
individuals located
during field survey
within BAR footprint.
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5.2 TARGETED SURVEYS FOR THREATENED SPECIES

The FBA requires that targeted surveys occur for all species credit species, as ecosystem credit
species are predicted to occur based on habitat as a surrogate. This is relevant to species listed
under the BC Act. EPBC Act species were targeted during the comprehensive field surveys.

The BBCC pre-determines a list of species credit species relevant to the Project (Table 20).
Based on this analysis, the comprehensive field surveys have adequately surveyed all species
credit species with the exception of Prasophyllum sp. Wybong.

Prasophyllum sp. Wybong is an undescribed species of orchid listed under the EPBC Act. It is
currently known from only a handful of locations and is not listed under the BC Act. However,
targeted surveys by AREA Environmental included this species in favourable seasonable
conditions and it was not detected (Annexure 9).

Table 20
Species Credit Species requiring Survey and Relevant Survey Timing
Survey timing
Common Name Scientific Name Jan | Feb | Mar | Apr |May | Jun | Jul |Aug | Sep | Oct | Nov | Dec
Booroolong Frog Litoria booroolongensis | Y Y Y
Brush-tailed Phascogale tapoatafa Y Y Y Y Y Y Y Y Y Y Y Y
Phascogale
Brush-tailed Rock- Petrogale penicillate Y Y Y Y Y Y Y Y Y Y Y Y
wallaby
Capertee Stringybark Eucalyptus cannonii Y Y Y Y Y Y Y Y Y Y Y Y
Clandulla Geebung Persoonia marginata Y Y Y Y Y Y Y Y Y Y Y Y
Eastern Pygmy-possum | Carcartetus nanus Y Y Y Y Y Y Y Y
Eucalyptus alligatrix Eucalyptus alligatrix Y Y Y Y Y Y Y Y Y Y Y Y
subsp. alligatrix subsp. alligatrix
Euphrasia arguta Euphrasia arguta Y Y Y Y Y Y Y
Grevillea divaricate Grevillea divaricate Y Y Y Y Y Y Y Y Y Y Y Y
Grevillea obtusiflora Grevillea obtusiflora Y Y Y Y Y Y Y Y Y Y Y Y
Koala Phascolarctos cinereus | Y Y Y Y Y Y Y Y Y Y Y Y
Large-eared Pied Bat Chalinolobus dwyeri Y Y Y Y Y Y Y Y
Pale-headed snake Hoplocephalus Y Y Y Y Y Y Y
bitorquatus
Prasophyllum sp. Prasophyllum sp. Y
Wybong Wybong
Regent Honeyeater Anthochaera phrygia Y Y Y Y Y Y Y Y Y Y Y Y
Silky Swainson-pea Swainsona sericea Y Y Y Y
Small Purple-pea Swainsona recta Y Y Y
Squirrel Glider Petaurus norfolcensis Y Y Y Y Y Y Y Y Y Y Y Y
*Tarengo Leek Orchid Prasophyllum petilum | No survey timing provided within BBCC
Veronica blakelyi Veronica blakelyi Y ‘ Y ‘ Y ’ Y ’ Y ‘ Y ’ Y ‘ Y ’ Y ‘ Y ‘ Y | Y

Y = yes for suitable survey timing

* There is no survey timing for this species within the BBCC and there are no records of this species in the locality

Note: The highlighted month is the month in which targeted surveys were undertaken for the relevant species

EnviroKey Pty Ltd 9a-61



BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

5.3 ECOSYSTEM CREDIT SPECIES

The FBA requires that a list of threatened species that can be reliably predicted by habitat
surrogates be identified. These species are called ecosystem credit species and they are
automatically generated based on the PCT, the IBRA subregion of the development site and
biobank site, and the condition and patch size of vegetation.

Table 21 details the ecosystem credit species requiring offset as a result of the Project. These
are automatically generated by the BBCC and were not altered for this BAR. The species with
the highest threatened species (TS) offset multiplier determines the credit requirements for any
BVT that these species are predicted to occur in.

Table 21
Ecosystem Credit Species requiring Offset as a Result of the Project

TS offset

multiplier
Common Name Scientific Name Mine Site
Black -chinned Honeyeater (eastern Melithreptus gularis subsp. gularis 1.3
subspecies)
Brown Treecreeper (eastern subspecies) Climacteris picumnus subsp. victoriae 2.0
Bush Stone-curlew Burhinus grallarius 2.6
Corben's Long-eared Bat Nyctophilus corbeni 2.1
Diamond Firetalil Stagonopleura guttata 1.3
Eastern False Pipistrelle Falsistrellus tasmaniensis 2.2
Flame Robin Petroica phoenicea 1.3
Gang-gang Cockatoo Callocephalon fimbriatum 2.0
Glossy Black-Cockatoo Calyptorhynchus lathami 1.8
Grey-crowned Babbler (eastern subspecies) | Pomatostomus temporalis subsp. temporalis 1.3
Hooded Robin (south-eastern form) Melanodryas cucullata subsp. cucullata 1.7
Little Eagle Hieraaetus morphnoides 1.4
Little Lorikeet Glossopsitta pusilla 1.8
Little Whip Snake Suta flagellum 2.3
Masked Owl Tyto novaehollandiae 3.0
Painted Honeyeater Grantiella picta 1.3
Powerful Owl Ninox strenua 3.0
Scarlet Robin Petroica boodang 1.3
Speckled Warbler Chthonicola sagittata 2.6
Spotted Harrier Circus assimilis 1.4
Spotted-tailed Quoll Dasyurus maculatus 2.6
Square-tailed Kite Lophoictinia isura 1.4
Swift Parrot Lathamus discolor 1.3
Turquoise Parrot Neophema pulchella 1.8
Varied Sittella Daphoenositta chrysoptera 1.3
Yellow-bellied Sheathtail-bat Saccolaimus flaviventris 2.2
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5.3.1 Survey Results

While the BBCC automatically predicts the presence of threatened species, the actual field
surveys recorded a total of 13 ecosystem credit species within the Study Area. These being:

e Barking Owl, vulnerable BC Act

e Brown Treecreeper, vulnerable BC Act

o Dusky Woodswallow, vulnerable BC Act

¢ Diamond Firetail, vulnerable BC Act

e Eastern Bentwing Bat (foraging only), vulnerable BC Act

e Eastern Cave Bat (foraging only), vulnerable BC Act

e Hooded Robin, vulnerable BC Act

e Varied Sittella, vulnerable BC Act

e Scarlet Robin, vulnerable BC Act

e Speckled Warbler, vulnerable BC Act

¢ Grey-crowned Babbler, vulnerable BC Act

e Greater Broad-nosed Bat, vulnerable BC Act

e Large-eared Pied Bat (foraging only), vulnerable BC Act & EPBC Act
The locations of all threatened species recorded during field surveys are provided on Map 17
and Map 18. No other records of ecosystem credit species are known to occur within the Study

Area. A discussion on these records is provided below and a full fauna species list from the field
surveys is included in Annexure 5.

Barking Owl

The Barking Owl is widely distributed around Australia but sparsely in NSW (OEH, 2020c,
NPWS, 2003b). They can be found in a range of coastal habitats, but in northern Australia and
semi-arid areas, riparian areas dominated by red gum and Melaleuca species seem preferred.
They are also known to be flexible in habitat preferences, and are known to hunt in fragmented
woodlands, partially cleared farmland, and closed forest (OEH, 2020c).

The moderately large owl is often seen along timbered watercourses, especially in dense
vegetation where they would roost. The species roosts in shaded portions of tree canopies,
including tall mid-story trees with dense foliage such as Acacia and Casuarina species
(OEH, 2020c). Nesting occurs during mid-winter and spring within large old hollows, where nests
are usually repeatedly used. The species opportunistically hunts for terrestrial, arboreal and
aerial prey between dusk and dawn and occasionally in daylight (Kavanagh, 2002). Home
ranges are thought to be between 200 and 6 000ha (NPWS, 2003b).

During the comprehensive field surveys, Barking Owl was recorded on two separate nights from
the same location within the BAR footprint (Mine Site). It is uncertain if this was the same
individual, or two individuals. No breeding site has been located within the Study Area, despite
extensive searches of hollow-bearing trees. It is probable that the woody vegetation portions of
the Study Area provide foraging habitat and potentially breeding habitat for Barking Owl.
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Map 17 Threatened and Migratory Species recorded during the field survey within the
Study Area
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Map 18 Swainsona recta and Swainsona sericea recorded within the Study Area
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Only one other record of Barking Owl exists within the locality; being Dungeree State Forest
(OEH, 2020a) (Map 5).

Dusky Woodswallow

Dusky Woodswallow are known to occur in dry, open forest and woodland, including mallee.
They are also known in open farmlands, particularly around the edges of woodland and forest
patches (OEH, 2020c). They are regarded as widespread in eastern, southern and
south-western Australia, and in NSW, it occurs across most of the state (OEH, 2020a).

During the comprehensive field surveys, Dusky Woodswallow was frequently recorded along the
southern section of the existing Maloneys Road where open woodland and cleared land occurs.
Breeding activity was also recorded in this area. This species was also recorded in the western
portion of the Mine Site. Based on the frequency of sightings, it is likely that this species occurs
across the general locality. The BAR footprint and Study Area is confirmed as both breeding and
foraging habitat for Dusky Woodswallow.

Hooded Robin

The Hooded Robin is found across many parts of Australia in woodlands, acacia scrub and
mallee (OEH, 2020c, Sass, 2009, Reid, 1999, Watson et al., 2001). First recognised as a
declining woodland bird (Reid, 1999), the Hooded Robin is now listed as vulnerable under the
BC Act. Itis generally considered that the species requires a structurally diverse habitat including
microhabitats such as native grasses, shrubs and fallen timber across a breeding territory of
around 10 hectares (OEH, 2020c). However, it is believed that the species generally exhibits
demanding requirements for both habitat complexity and area (>100ha) (Watson et al., 2001)
confirming that the Study Area provides both of these attributes. The Study Area contains habitat
for this species, which appears to be mostly confined to lightly wooded country. The five sightings
within the Study Area are mostly outside of the BAR footprint. One sighting has also occurred
on Bara-Lue Road, near an active quarry.

There are scattered records across the locality including on Lue Road (OEH, 2020a) (Map 5).

Diamond Firetail

Diamond Firetail is widely distributed in NSW, with a concentration of records from the Northern,
Central and Southern Tablelands, the Northern, Central and South-western Slopes and the
North-west Plains and Riverina (OEH, 2020a, Morcombe, 2004). Although they are not
commonly found in coastal districts, there are records from near Sydney, the Hunter Valley and
the Bega Valley (OEH, 2020a).

The species is found in grassy eucalypt woodlands, including Box-Gum and Snow Gum
Woodlands (OEH, 2020c). They also occur in open forest, mallee, Natural Temperate
Grassland, and in secondary grasslands. They forage exclusively on the ground, on ripe and
partially ripe grass and herb seeds as well as insects.

The species is known to build bottle-shaped nests in trees and bushes and preferentially
chooses mistletoe as a nest site (Cooney and Watson, 2005). It has declined in humbers in
many areas and has disappeared from parts of its former range with Reid (1999) identifying it as
a ‘decliner’ in a review of bird species’ status in the NSW sheep-wheatbelt.
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Diamond Firetail appears relatively widespread in the wider locality based on previous records
(OEH, 2020a) (Map 5). This is also confirmed within the Study Area, with eight sightings in total.
All of these records, with the exception of one, were in open woodland. The exception was a
single bird in a gully in the north-east corner of the Study Area in the vicinity of the Mine Site.

Varied Sittella

The Varied Sittella is sedentary and inhabits most of mainland Australia except the treeless
deserts and open grasslands, with a nearly continuous distribution in NSW from the coast to the
far west (Morcombe, 2004, OEH, 2020c, OEH, 2020a, Noske, 1998). It inhabits eucalypt forests
and woodlands, especially rough-barked species and mature smooth-barked gums with dead
branches, mallee and Acacia woodland. The Varied Sittella feeds on arthropods gleaned from
crevices in rough or decorticating bark, dead branches, standing dead trees, and from small
branches and twigs in the tree canopy. It builds a cup-shaped nest of plant fibres and cobweb in
an upright tree fork high in the living tree canopy, and often re-uses the same fork or tree in
successive years.

The apparent decline has been attributed to declining habitat cover and quality
(Watson et al., 2001). The sedentary nature of this species makes cleared agricultural land a
potential barrier to movement. Survival and population viability are sensitive to habitat isolation,
reduced patch size and habitat simplification, including reductions in tree species diversity, tree
canopy cover, shrub cover, ground cover, logs, fallen branches and litter.

Existing previous records of Varied Sittella occur across the locality and including within the
Study Area (likely records from ELA previous surveys) (OEH, 2020a) (Map 5). EnviroKey
recorded three sightings within the Study Area, and all within the BAR footprint.

Given the relatively sedentary nature of this species, it is most likely that any individuals
observed are resident within the Study Area, confirming breeding and foraging habitat is present.

Scarlet Robin

Scarlet Robin is known from dry eucalypt forest and woodlands ranging from south-east
Queensland to south east South Australia, Tasmania and south-west Western Australia, and is
found in both coastal and inland environments (OEH, 2020c). They are known to occasionally
inhabit mallee, wet forest communities or in wetland and tea-tree swamps. During autumn and
winter many live in open grassy woodlands and grasslands. In forests and woodlands they prefer
an understorey that is open and grassy with few scattered shrubs. Fallen timber and abundant
logs are important features of their preferred habitat. They are insectivores and can forage from
low perches or off the ground.

Scarlet Robin is considered sensitive to habitat fragmentation and it is threatened by reductions
of structural complexity of habitat and native ground covers. (Watson et al., 2001,
Barrett et al., 2007). They generally breed from July to January and defend their breeding
territory. Nests are made into a cup shape and consist of plant fibres and cobwebs. These nests
are usually more than two metres off the ground in the form of a tree (OEH, 2020c).

Existing previous records of Scarlet Robin occur across the locality and including within the
Study Area (likely records from ELA previous surveys) (OEH, 2020a) (Map 5). EnviroKey
recorded Scarlet Robin only on a single occasion, next to the existing Maloneys Road in dense
Cypress Pine regrowth within the BAR footprint. These records confirm that foraging habitat and
most likely, breeding habitat is present.
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Speckled Warbler

Speckled Warbler has a patchy distribution throughout its range, which is south-eastern
Queensland, the eastern half of NSW and most of Victoria (OEH, 2020c, Bell, 1984). They
generally occur in eucalypt dominated communities that have a grassy understory. Often these
are located on rocky ridges or in gullies in hills. They generally require large remnants of
vegetation to persist in fragmented landscapes. Speckled Warbler has been recorded twice in
the Study Area; both east of Pyangle Road (OEH, 2020a) (Map 5).

Brown Treecreeper

The Brown Treecreeper occurs in sub-coastal environments and slopes of the Great Dividing
Range through central NSW (Wagga Wagga, Temora, Forbes, Dubbo, Inverell)
(Morcombe, 2004). Whilst it has a large range, the species has greatly reduced in density across
most of that range (Reid, 1999).

The species is found in eucalypt woodlands dominated by stringybarks or other rough bark
eucalypts, usually with an open grassy understory (including Box-Gum Woodland) and dry open
forest occurs in eucalypt forests and woodland of inland plains and slopes of the Great Dividing
Range (Cooper et al., 2002, OEH, 2020c). They are also found in mallee and River Red Gum
(Eucalyptus camaldulensis) Forest bordering wetlands.

Brown Treecreeper has also declined or disappeared from most remaining remnants that are
smaller than 300 hectares, at least partly because females disperse from these areas or die
preferentially and are not replaced (Cooper et al., 2002, Cooper and Walters, 2002). Once lost
from a remnant, recolonisation is unlikely without assistance.

Brown Treecreeper has only been recorded on a single occasion in the Study Area, with a single
sighting in the BAR footprint in open woodland in the western portion. An existing record is also
mapped with the Study Area from BioNET records (OEH, 2020a) (Map 5). Across the locality,
Brown Treecreeper are regularly recorded.

Grey-crowned Babbler

The Grey-crowned Babbler is found on the western slopes of the Great Dividing Range as well
as a number of locations in the Hunter Valley where it inhabits woodlands in family groups of up
to fifteen individuals (Robinson, 2006, PB, 2005, King, 1980, OEH, 2020c). However, groups as
large as twenty birds have been recorded in the Hermidale area (EnviroKey, 2010b). Family
groups, known as ‘troupes’, maintain territories that can range from as little as one but up to fifty
hectares depending on the size of the troupe and the quality of habitat resource present
(King, 1980). Home ranges are defended all year round, where disputes with neighbouring
groups are frequent.

The species is known to occur around mining operations where individuals have been observed
foraging and nesting adjacent to administrative buildings on active mining sites
(EnviroKey, 2011, EnviroKey, 2012, EnviroKey, 2010a). Nonetheless, loss of habitat is regarded
as a key threat to this species. However, Grey-crowned Babbler are known to exist within small
home ranges heavily impacted by past clearing events. Surveys in the Hermidale area revealed
the presence of a troupe within a one hectare patch of Mulga where an active nest with chicks
was recorded (EnviroKey, 2010b). That home range had been isolated by past clearing of more
than 50 hectares of woodland several years prior, which had surrounded the remaining patch.
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At least eight Grey-crowned Babblers were observed bringing food items to an active nest by
regularly traversing log piles (the result of clearing) to forage wider than their remaining patch. It
is these observations that lead to the suggestion that Grey-crowned Babbler are, to some
degree, resilient to the impacts of habitat loss and habitat fragmentation provided connectivity
to other habitats remain.

It is thought that two family troupes occur within the Study Area. Both of these are outside the
BAR footprint. At least five birds comprise the family troupe along the existing Maloneys Road
(in the far south of the Study Area), while at least three birds occur as a family troupe along
Pyangle Road. There is some level of connectivity of habitat between these two groups along
Pyangle Road, so there may be only a single group, with only some members seen along
Pyangle Road at the time of the observation.

Grey-crowned Babblers are known across the locality from multiple records so their presence in
the Study Area is not surprising (OEH, 2020a) (Map 5).

Eastern Cave Bat

Eastern Cave Bat is usually found in dry open forest and woodland, near cliffs or rocky outcrops,
but it is also known from disused mine shafts (EA, 1999, NPWS, 2001, Churchill, 2008,
Law et al., 2005). They often roost in small groups with maternity sites upwards of 200 adults.
They are known to cross cleared land as they forage.

The only record within the Study Area comes from previous surveys by ELA pre-December 2016.
The source and date of this record is unknown. Given that the species is reliant on specific
features for roosting and maternity sites, they are most likely only to forage within the Study
Area. One additional previous record for this species occurs within the locality (OEH, 2020a)
(Map 6).

Greater Broad-nosed Bat

Greater Broad-nosed Bats use a variety of habitats from woodland to tall forest and rainforest
(Churchill, 2008, OEH, 2020c). Habitat essential to the lifecycle of this species includes woody
native vegetation (foraging habitat) that contains hollow-bearing trees (roosting and maternity
sites).

Greater Broad-nosed Bats were recorded during surveys by ELA (source and date unknown).
There are no other records in the locality, and EnviroKey are uncertain as to the level of accuracy
of this record particularly if it was through echolocation call recording analysis.

Eastern Bentwing Bat

The Eastern Bentwing-bat are cave dwellers and depend on the presence of caves or mine
shafts, tunnels or old buildings (Churchill, 2008, Dwyer, 1962, Baudinette et al., 1994,
Dwyer, 1968).

Habitat essential to the lifecycle of this species includes forest (open and dense) and woodland
(foraging habitat) that contains caves, disused mine shafts, rock overhangs, and old buildings.
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This microbat is also regarded as highly mobile extending their foraging ranges over tens of
kilometres (Barclay et al., 2000, Pavey and Burwell, 2004) so roosting habitat could be anywhere
in the locality.

The species has been recorded in the Study Area by ELA (source and date unknown) and during
the EnviroKey field survey by echolocation call recording. Eastern Bentwing Bat are also known
from previous records across the locality (OEH, 2020a) (Map 6), so their presence within the
Study Area is not surprising but it more likely to be foraging habitat only given the absence of
caves.

Large-eared Pied Bat

Large-eared Pied Bat is found mainly in areas with extensive cliffs and caves, from central QLD
to the NSW Southern Highlands (OEH, 2020c, Churchill, 2008, Dywer, 1966). They generally
occur in well-timbered habitats containing gullies, and roost in caves as well as crevices in cliffs.
This species has been recorded in the Study Area by ELA (source and date unknown) and
EnviroKey field survey by echolocation call recording. Large-eared Pied Bat are also known from
previous records across the locality (Map 6). The Study Area contains woodland foraging habitat
for this species. According to the Threatened Biodiversity profiles Data Collection (TBDC)
Large-eared Pied Bat is listed as an ecosystem credit and a species-credit species where
suitable habitat occurs within 2kms of caves, cliff lines, rock crevices and disused mine shafts.
None of features of relevance occur within the BAR footprint, however, vegetation types within
the BAR footprint are consistent with those identified with the TBDC so further assessment as a
species-credit species is also provided within this BAR.

54 SPECIES CREDIT SPECIES
541 Geographic and Habitat Features

Five geographic and habitat features were chosen in the BBCC as having broad features that
match site habitats in some form within portions of the Study Area (Table 22).

Table 22
Geographic and Habitat Features in the Study Area
Habitat Features Relevant Species-credit Species
Land containing escarpments, cliffs, caves, deep Large-eared Pied Bat (Chalinolobus dyweri)
crevices, old mine shafts and tunnels
Land within 1km of rock outcrops or cliff lines Brush-tailed Rock-wallaby (Petrogale penicillata)
Forb-rich grassy woodland Tarengo Leek Orchid (Prasophyllum petilum)

Small Purple-pea (Swainsona recta)
Silky Swainson-pea (Swainsona sericea)
Land within 200m of stream or creek banks Booroolong Frog (Litoria booroolongensis)

Land within 40m of watercourses, containing hollow- | Pale-headed Snake (Hoplocephalus bitorquatus)
bearing trees, loose bark and/or fallen timber

54.2 Predicted Species

The BBCC (Major Project Assessment Type Mine Site) generates the predicted species-credit
species (Table 23). This section evaluates the potential or actual presence in the Study Area.
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Page 1 of 3

Common
Name

Scientific Name

Legal
Status

BC
Act

EPBC
Act

TS Offset
Multiplier

Impacted
by the
Project

Justification

Booroolong
Frog

Litoria
booroolongensis

E

E

13

No

The Booroolong frog was not recorded within
the Study Area despite adequate fauna
surveys being carried out within the seasonal
requirements of this species. Although some
permanent creeks with fringing vegetation do
occur, these areas are heavily degraded and
modified by past agricultural and clearing
activity. This species is not likely to occur
within the Study Area and therefore would
not be impacted by the Project.

Brush-tailed
Phascogale

Phascogale
tapoatafa

2.0

No

Brush-tailed Phascogale was not recorded
within the Study Area despite adequate
fauna surveys being carried out within the
seasonal requirements of this species.
Although hollow-bearing trees are present,
densities required to support this species are
not present. There are no records of this
species in the locality. This species is not
likely to occur within the Study Area and
therefore, would not be impacted by the
Project.

Brush-tailed
Rock
Wallaby

Petrogale
penicillata

2.6

No

The Study Area does not contain any cliff
lines, or other suitable habitat, therefore, it is
not likely to occur there. Given this, the
species would not be impacted by the
Project.

Capertee
Stringybark

Eucalyptus
cannonii

13

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in accordance
with the seasonal requirements of this
species. The species is known from across
the locality. Given the apparent absence from
the field surveys, it is not likely to occur in the
Study Area. Therefore, it would not be
impacted by the Project.

Clandulla
Geebung

Persoonia
marginata

13

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in accordance
with the seasonal requirements of this
species. The species has not been recorded
previously within the locality and is not likely
to occur in the Study Area. Therefore, it
would not be impacted by the Project.

Eastern
Pygmy-
possum

Cercartetus
nanus

2.0

No

Eastern Pygmy-possum was not recorded
within the Study Area despite appropriate
surveys (targeted spotlighting, motion-
activated cameras) and they are not known
from previous records in the locality. The
degraded understory after decades of
agricultural activity strongly suggests that
potential habitat is no longer present (even if
it once was). This species is not likely to
occur in the Study Area and therefore, would
not be impacted by the Project.
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Table 23 (Cont’d)
Predicted Species-Credit Species

Page 2 of 3

Common
Name

Scientific Name

Legal
Status

BC
Act

EPBC
Act

TS Offset
Multiplier

Impacted
by the
Project

Justification

Eucalyptus
alligatrix
subsp.
alligatrix

Eucalyptus
alligatrix subsp.
alligatrix

\Y

\Y

7.7

No

Despite extensive vegetation survey, this
species was not recorded within the Study
Area and there are no previous records in the
locality. This species is not likely to occur in
the Study Area and therefore would not be
impacted by the Project.

Euphrasia
arguta

Euphrasia
arguta

CE

CE

4.0

No

Despite extensive vegetation survey, this
species was not recorded within the Study
Area. There is a single record south-east of
Lue. However, this species is not likely to
occur in the Study Area and therefore would
not be impacted by the Project.

Grevillea
divaricata

Grevillea
divaricata

7.7

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in accordance
with the seasonal requirements of this
species. The species has not been recorded
previously within the locality and is not likely
to occur in the Study Area. Therefore, it
would not be impacted by the Project.

Grevillea
obtusiflora

Grevillea
obtusiflora

7.7

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in accordance
with the seasonal requirements of this
species. The species has not been recorded
previously within the locality and is not likely
to occur in the Study Area. Therefore, it
would not be impacted by the Project.

Koala

Phascolarctos
cinereus

2.6

Yes

Koala has been recorded twice within the
Study Area with one of these within the BAR
footprint. The species has also been
previously recorded in the locality. Since the
EIS was exhibited, Bowdens Silver
personnel and members of the public have
recorded seven additional sightings of Koala
traversing the Study Area. On two occasions
Koala was spotted with a joey.

Large-eared
Pied Bat

Chalinolobus
dwyeri

13

Yes

This species has been recorded within the
Study Area, but roosting or maternity habitat
is not present. Further discussion in

Section 5.4.3.

Pale-headed
Snake

Hoplocephalus
bitorquatus

3.3

No

This species was not recorded within the
Study Area despite comprehensive fauna
surveys carried out in accordance with the
seasonal requirements of this species and by
an experienced Herpetologist. The species
has not been recorded previously within the
locality and is not likely to occur in the Study
Area. Therefore, it would not be impacted by
the Project.

9a-72

EnviroKey Pty Ltd




SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

Table 23 (Cont’d)
Predicted Species-Credit Species
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Common
Name

Scientific Name

Legal
Status

BC
Act

EPBC
Act

TS Offset
Multiplier

Impacted
by the
Project

Justification

Prasophyllum
sp. Wybong

Prasophyllum
sp. Wybong

CE

7.7

No

This species has not been recorded within
the Study Area. While survey timing was not
optimal for this species, the sensitivity of this
species to grazing, confirms that it is unlikely
to be present within the Study Area given the
long grazing history. It is highly unlikely to
occur within the Study Area and therefore
would not be impacted by the Project.

Regent
Honeyeater

Anthochaera
phrygia

CE

CE

7.7

Yes

No Regent Honeyeater were recorded
despite comprehensive surveys and surveys
being completed during appropriate sampling
months. However, given the rarity of the
species (critically endangered), suitable
habitat is present, there are previous records
in the locality, and the Study Area is located
at the northern extent of the Capertee
Important Bird Area (IBA) (a known Regent
Honeyeater ‘hotspot”, it is probable that
Regent Honeyeater uses the Study Area
from time to time but went undetected.

Silky
Swainson-
pea

Swainsona
sericea

1.8

Yes

Silky Swainson-pea has been recorded
within the Study Area and within the BAR
footprint in recent surveys by AREA
Environmental.

Small
Purple-pea

Swainsona recta

2.6

Yes

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in accordance
with the seasonal requirements of this
species. Additional targeted survey by AREA
Environmental located this species within the
BAR footprint. The species has also been
recorded about 10km east and west of Lue.

Squirrel
Glider

Petaurus
norfolcensis

2.2

Yes

While this species was not recorded in the
comprehensive field surveys, they are known
from previous records across the locality.
Box-Gum Woodland is known habitat for this
species across their range.

Tarengo
Leek Orchid

Prasophyllum
petilum

13

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys. While seasonal
requirements for surveys are not defined by
the BBCC, the field surveys were carried out
in months where the species is known to
flower elsewhere. The species has not been
recorded previously within the locality and is
not likely to occur in the Study Area.
Therefore, it would not be impacted by the
Project.

Veronica
blakelyi

Veronica
blakelyi

2.1

No

This species was not recorded within the
Study Area despite comprehensive
vegetation surveys carried out in accordance
with the seasonal requirements of this
species. The species has not been recorded
previously within the locality and is not likely
to occur in the Study Area. Therefore, it
would not be impacted by the Project.
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5.4.3 Survey Results

Four species-credit species were recorded in the Study Area during the comprehensive field
surveys and by Bowdens Silver on-site personnel. These were:

e Koala (Phascolarctos cinereus)
¢ Silky Swainson-pea (Swainsona sericea)
e Small Purple-pea (Swainsona recta)

e Large-eared Pied Bat (Chalinolobus dyweri)

The locations of all species-credit species recorded during field surveys are provided in Map 17
and Map 18.

Two additional species-credit species were presumed to occur within the Study Area and the
BAR footprint based on the justification provided in Table 23. These were Squirrel Glider and
Regent Honeyeater.

Squirrel Glider is a species-credit species that, although not recorded during the comprehensive
field surveys, is likely to occur within the BAR footprint given the presence of both foraging and
breeding habitat in Box-Gum Woodland and that vegetation communities identified as habitat
for this species by the TBDC are present. The species polygon for this species includes all of
the native vegetation communities within the BAR footprint.

Regent Honeyeater is a species-credit species that, although not recorded during the
comprehensive field surveys, is likely to occur within the BAR footprint given the presence of
both potential foraging and breeding habitat.

Breeding has been recorded in the Mudgee-Wollar areas which is now considered one of the
key areas for this species (DoE, 2016). Birds are known to breed in the Capertee Valley and
then at Mudgee-Wollar and vice versa. As the location of the Study Area is in between the
Mudgee-Wollar key area and the Capertee Valley breeding area, it is reasonable to expect that
the Study Area (and any native vegetation in the Lue district) could contain important habitat for
Regent Honeyeater. As a species, Regent Honeyeater is considered a single population with
some genetic exchange of individuals between regularly used areas (DoE, 2016). Given the
rarity of the species (critically endangered), suitable habitat being present, previous records in
the locality, and the landscape position of the Mine Site in the context of breeding, it is
reasonable to expect that the Study Area (and any native vegetation in the Lue district) could
contain important habitat for Regent Honeyeater. The species polygon for this species includes
all native vegetation communities within the BAR footprint as these are identified as suitable
habitat within the TBDC.

A discussion on Large-eared Pied Bat, Koala and Silky Swainson-pea/Small Purple-pea follows.

Large-eared Pied Bat

Large-eared Pied Bat is found mainly in areas with extensive cliffs and caves, from central QLD
to the NSW Southern Highlands (OEH, 2020c, Churchill, 2008, Dywer, 1966). They generally
occur in well-timbered habitats containing gullies, and roost in caves as well as crevices in cliffs.
This species has been recorded in the Study Area by ELA (source unknown) and EnviroKey
field survey by echolocation call recording. Large-eared Pied Bat are also known from previous
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records across the locality (OEH, 2020a) (Map 6). The TDBC identifies areas of suitable habitat
as being within 2kms of habitat features such as cliff lines, rock crevices and disused mine
shafts. Map 13 identifies cliff lines to the north of the BAR footprint. The TDBC confirms that all
native vegetation communities within the BAR footprint are identified as suitable habitat and as
such, a species polygon of all vegetation within a 2km buffer of the cliff lines has been produced.
Given this, the species polygon for Large-eared Pied Bat is all vegetation zones within the BAR
footprint and all are within 2kms of the habitat features.

Koala

Koala has a fragmented distribution throughout eastern Australia from north-east Queensland
to the Eyre Peninsula in South Australia (DotE, 2014, DECC, 2008). In NSW, it mainly occurs
on the central and north coasts with some populations in the west of the Great Dividing Range.
It inhabits eucalypt woodlands and forests where it feeds on the foliage of more than 70 eucalypt
species and 30 non-eucalypt species, but in any one area would select preferred browse
species. Home range of Koala is known to vary according to habitat quality and can range from
two hectares to several hundred hectares.

Two Koala records are known from the Study Area, both of which are either within or directly
adjacent to the BAR footprint. The first known Koala record was during an EnviroKey field survey
in December 2016, but the individual itself was sighted by Bowdens Silver on-site personnel.
This was on 8 December 2016 at around 9.30am. Additional searches were made of the
immediate and wider area for both further individuals and for scats, without success.

- "1; ‘ iri‘
Plate 13 A single Koala was sighted within the BAR footprint on 8 December 2016

A single Koala was reportedly sighted on Pyangle Road on 2 November 2017 by a member of
the public and subsequently reported on the social media platforms Twitter and Facebook, and
also as a Letter to the Editor in the Mudgee Guardian (3 November 2017). Given the photograph
confirmed the sighting, this record is accepted for the purpose of the BAR. The locations of both
Koala records are detailed on Map 20. Additional sightings have also been reported by members
of the public within the wider area. Since the EIS was exhibited, Bowdens Silver personnel have
recorded five additional sightings of six Koala. Four sightings were of an individual Koala actively
traversing the Study Area and one of a mother and joey.

As Koala are known to disperse in the months of the two sightings, this may offer a possible
explanation to their presence. In a study from south east Queensland, male and female Koala
are known to move up to 10.6 kilometres from their natal home ranges and often in a southerly
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or westerly direction (Disque et al., 2003). A review of existing records shows Koala records in
the wider locality (Map 6) further adding to the potential explanation of dispersal. Regardless of
the relative importance of the study area (or not) to Koala, the TDBC identifies that all native
vegetation communities within the BAR footprint are suitable habitat for Koala. The data from
the TDBC has been relied upon to inform the development of the species polygon for Koala
within the BAR footprint which is consistent with DPIE/BCD advice.

Since the field surveys were completed, the 2019/2020 Summer bushfires have had a
detrimental impact to Koala populations not only in NSW but across Australia. Undoubtedly,
Koala populations in the region are also likely to have some impact from fires in the region.
Based on previous records of Koala across the locality, Munghorn Gap Nature Reserve to the
north and east of the Project contains a significant number of records. While other records are
scattered across the locality acknowledge that a local population in some form occurs across
the wider landscape including the Study Area, the key population areas to the north remain
unaffected including Munghorn Gap Nature Reserve. Significant areas of Koala habitat were
burnt east and south-east of the Study Area but the periphery of this burnt landscape is
13.5 kilometres to the east of the Project (Map 19).

Map 19 Extent of the 2019/2020 summer fires
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Given the extensive survey effort completed to date within the BAR footprints, and the locations
of existing records in the vicinity (Map 20), it is unlikely that the BAR footprint is of high
importance to Koalas at a regional scale. With consideration of the 2019/2020 bushfires and its
impacts on the South-east Australia Koala population, Koala habitat remains unburnt in key
locations including Munghorn Gap Nature Reserve and further east of that NR. Importantly,
biodiversity stewardship sites established as part of the BOS will provide security for Koala in
the long-term beyond the life of the Project, which is of significant conservation benefit to Koala.

Silky Swainson-Pea

Silky Swainson-pea (Swainsona sericea) is known from over 80 distinct populations known
within NSW. Previous records are scattered throughout NSW, from south at the border of NSW
and Victoria to the northern portion of the State (OEH, 2020c). There is a large cluster of records
located on the eastern border of the ACT and NSW (EnviroKey, 2013).

9a-76 EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED

Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project
Report No. 429/33

Map 20 Koala records in the vicinity of the BAR footprint

+ Koala (recorded by Member of Public)

+ Koala (recorded by Bowdens Silver) :
1
Datum, proj: GDA94, MGA z55.

BP Koala (OEH BioNet - CON09007) —
Data sources: M
Known Habitat - Koala Study area, habitat: Envirokey. 0 250 500 1,000
Species records: see legend.
BAR footprint: Bowdens. .
Study Area Aerial image: SIX (NSW Govt). @ Enviro Key
V] BAR Footprint
P Mapping date: 3/12/2021 www.envirokey.com.au
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A variety of habitats are utilised by Silky Swainson-Pea including rocky outcrops, sandhills and
riverine plains. It occurs in grassland and eucalypt woodland communities such as Natural
Temperate Grassland and Snow Gum (Eucalyptus pauciflora) Woodland up on the Monaro. In
the Southern Tablelands and South West Slopes areas, Silky Swainson-Pea can also be found
in areas of Box-Gum Woodland.

This species is known to flower from September to November and has the ability to produce
numerous flowers and seeds under favourable conditions, however vegetative reproduction
appears to be the more common method of reproduction. Silky Swainson-Pea regenerates from
seed after fire. Some light grazing may also assist by reducing the grass cover and allowing
easier germination and establishment. Grazing and weed invasion as a result of agricultural
activity are believed to have a large impact on this species.

EnviroKey has not detected this species during the comprehensive field surveys. However,
environmental officers with Bowdens Silver have detected Silky Swainson-pea at three locations
within the Study Area, all of which are outside the BAR footprint. These are described as follows.

e Dry Dam Gully 10+ individuals
e DS v-notch gate 7-10 individuals
e Dusty’s Corner gate 5 individuals

e The locations of these three populations are provided on Map 18.

Additional surveys by AREA Environmental located Silky Swainson-pea within the BAR footprint
during targeted threatened flora surveys in November 2020. Three discrete populations were
identified within the BAR footprint. These were:

e One solitary plant in PCT 277
e Three individuals in PCT 281
e About 50 individuals in PCT 281

A discrete population of 10 individuals was identified in PCT 277 but outside the BAR footprint.
The locations of these four populations are provided on Map 23. Given that three locations are
within the BAR footprint, impacts are anticipated from the Project.

Small Purple-Pea

Small Purple-pea (Swainsona recta) is known from a number of populations in NSW and ACT
comprising more than 9,000 plants. Populations are known from the area including on the
Mudgee-Lue Road which is known to have declined from 70 plants in 1987 to 2 plants in 2010
while at population at the Mudgee Lookout has increased in size from 70 plants in 2009 to
270 plants in 2010 (OEH, 2012b).

The species occurs in predominately grassy woodland, however, AREA Environmental are
currently finalising a predictive habitat model under contract by NSW State government for
Swainsona recta.

This species is known to flower in October and the field surveys did reveal that flowering had not
finished. However, Swainsona recta is also identifiable when not in flower, so survey timing did
not impact on detectability. Grazing and weed invasion as a result of agricultural activity, as well
as reduced fire frequency along with maintenance activities along railway lines and roads are
believed to have a large impact on this species.
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544 Species Habitat Polygons
Species habitat polygons have been prepared for the six species-credit species known to, or
assumed to occur within the BAR footprint. These were:

e Koala

e Squirrel Glider

¢ Regent Honeyeater

e Silky Swainson-pea

e Small Purple-pea

e Large-eared Pied Bat

The species polygons were prepared:
e Using satellite imagery dated 2019 (Bowdens Silver) and 2018 (Google Earth)
¢ By applying the ecological data relating to vegetation communities in the TBDC

o Containing the specific habitat features associated with the species as identified
by the TBDC.

The species polygons are provided in Map 21 to 24.

5.5 THREATENED SPECIES THAT CANNOT WITHSTAND LOSS

Species are generally flagged as unable to withstand loss if there are two or less populations in
the relevant sub-region, or if the species is exceptionally rare or poorly understood.

Both Silky Swainson-pea and Small Purple-pea are identified as Red Flags in the BBCC outputs.
Silky Swainson-pea is known from within the BAR footprint and outside of the BAR footprint but
within Bowdens Silver owned land, while Small Purple-pea was only identified within the BAR
footprint. It should be noted that species that cannot withstand further loss are not used in the
decision-making threshold for State Significant Developments being assessed in accordance
with the FBA, which includes this Project.

5.6 BIODIVERSITY IMPACTS THAT REQUIRE FURTHER
CONSIDERATION

Annexure 10 identifies biodiversity matters of relevance to this EIS. Where relevant to this BAR,
the appropriate section for these is provided. The SEARs identify matters relating to biodiversity
impacts requiring further consideration, and additional matters requiring consideration if those
biota were recorded during ecology surveys. Section 7.6 of the BAR confirms matters that
require further consideration.
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Map 21 Species Polygons for Regent Honeyeater and Squirrel Glider

[ species Polygon - Regent Honeyeater & Squirrel Glider Pafiaproir CRARMEAZSS:

Data sources:

m BAR Footprint Study area, habitat: Envirokey.
BAR footprint: Bowdens.
[ | Study Area Aerial image: SIX (NSW Govt).

Mapping date: 3/12/2021

S e g w4 @EnviroKey

012250 500 750 1,000
www.envirokey.com.au
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Map 22 Species Polygon for Koala

+ Koala (recorded by Member of Public)

+ Koala (recorded by Bowdens Silver) z<
Datum, proj: GDA94, MGA z55.

BP Koala (OEH BioNet - CON09007) —1__u
Data sources: 0 250 500 1,000

: _ Study area, habitat: Envirokey.
- Spemes P°|yg°n Koala Species records: see legend.
1 BAR footprint: Bowdens. .
7/ BAR Footprint Aerial image: SIX (NSW Govt). @ Enviro Key
Study Area " :

Mapping date: 3/12/2021 www.envirokey.com.au
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Map 23 Species polygons for Silky Swainson-pea and Small Purple-pea

[ Species polygon - Swainsona recta Datum, proj: GDA94, MGA z55. z=Z
I species polygon - Swainsona sericea Data sources: L Im

Flora mapping: AREA Environmental. 0 250 500 1,000
BAR footprint: Bowdens.

Swainsona sericea
- Study area: Envirokey.

F i Roads: DPIE spatial data online. -
(/A BAR Footprint Aerial image: SIX (NSW Govt). Enviro Key
|| StudyArea Mapping date: 3/12/2021 Koo
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Map 24 Species polygons for Large-eared Pied Bat within the BAR footprint

Large-eared Pied Bat: Potential Habitat
within BAR Footprint

Cliff line
2km buffer from cliff lines

BAR Footprint

Study Area

Data sources:

Study area, habitat, cliff lines: Envirokey.

Roads: DPIE spatial data online.
Aerial image: SIX (NSW Govt).

Datum, proj: GDA94, MGA z55.
Mapping date: 29/11/2021
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5.7 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE -

THREATENED SPECIES
Three threatened species as listed as MNES have been detected within the Study Area. These
were:
e Koala (Phascolarctos cinereus)
e Large-eared Pied Bat (Chalinolobus dwyeri)
e Small Purple-pea (Swainsona recta)

These species are discussed further in Section 5.4 (Species Credit Species) and Annexure 6
and Annexure 9.

5.7.1 Predicted MNES Species

The BBCC (Major Project Assessment Type) automatically generates the predicted ecosystem
and species-credit species required for a BAR. This section evaluates the potential or actual
presence in the Study Area for biota listed by the EPBC Act that may not have been predicted
by the BBCC but are included in a Protected Matters Search Tool report (DoEE, 2020)
(Annexure 2). The analysis in Table 24 informs the significance assessments for the significant
impact criteria included in Annexure 6.

Based on the analysis in Table 24, the following biota would be subject to the significant impact
criteria assessment in Annexure 6.

e Large-eared Pied Bat

o Regent Honeyeater

e Cattle Egret

e Latham’s Snipe

e White-throated Needletail

e Swift Parrot

e Rainbow Bee-eater

e Spotted-tailed Quoll

e Koala

e Small Purple-pea

¢ Box-Gum Woodland
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Table 24
MNES Species Predicted to Occur in the Study Area
Page 1 of 12
Potential to
Common Name Recorded | be Impacted
Scientific Name during Field by the
Legal Status Habitat Survey Project Justification
Booroolong Frog Live along permanent streams with some fringing No No The Booroolong frog was not recorded within the Study Area
Litoria booroolongensis | vegetation cover such as ferns, sedges or grasses. Adults despite adequate fauna surveys being carried out within the
E BC occur on or near cobble banks and other rock structures seasonal requirements of this species. Although some
within stream margins. permanent creeks with fringing vegetation do occur, these areas
E EPBC are heavily degraded and modified by past agricultural and
clearing activity. This species is not likely to occur within the
Study Area and therefore, would not be impacted by the Project.
Large-eared Pied Bat Found in well-timbered areas containing gullies. Roosts in Yes Yes (but This species has been recorded within the Study Area, but
Chalinolobus dwyeri caves (near their entrances), crevices in cliffs, old mine foraging roosting or maternity habitat is not present. Further discussion in
V BC Workings and @n the disuse_d, bottlt_e-shaped mu_d nests of habitat only) |Section 5.4.3.
V EPBC th_e Fairy Martln (Petrochelidon ariel), frequenting low to Further assessment is provided in Annexure 6.
mid-elevation dry open forest and woodland close to
these features.
Grey-headed Flying Fox | Occurs in temperate and sub-tropical rainforest, No No This species was not recorded within the Study Area despite
Pteropus poliocephalus | sclerophyll forest and woodland, heaths and swamps comprehensive fauna surveys carried out in accordance with the
V BC generally within 200km of the east coast. seasonal requirements of this species. The species has not been
recorded previously within the locality and is not likely to occur in
V EPBC the Study Area. Therefore, it would not be impacted by the
Project.
Common Sandpiper In Australia, this species is concentrated in the north and No No This species was not recorded within the Study Area despite
Actitis hypoleucos west of the mainland. Mainly breeds in Europe and Asia, comprehensive fauna surveys carried out in accordance with the
M EPBC the population that migrates to Australia breeds in Russia. seasonal requirements of this species. The species has been
recorded previously within the locality and is not likely to occur in
the Study Area as there is no suitable habitat. Therefore, it would
not be impacted by the Project.
Magpie Goose Mainly found in shallow wetlands (less than 1m deep) No No This species was not recorded within the Study Area despite

Anseranas semipalmata
V BC
M EPBC

with dense growth of rushes or sedges. Equally at home
in aquatic or terrestrial habitats; often seen walking and
grazing on land; feeds on grasses, bulbs and rhizomes.

comprehensive fauna surveys carried out in accordance with the
seasonal requirements of this species. The species has not been
recorded previously within the locality and is not likely to occur in
the Study Area. Therefore, it would not be impacted by the
Project.

€€/62t 'ON Loday

parepdn - Hoday JusWSsassy AlSIaAIpolg (6 Ued

198l01d J19A|IS Suapmog

S31ANLS INVLINSNOD 1SITVIO3dS

d3LINIT ALd J3ATIS SNIAMO4d



98 - €6

p1 Aid Aeyoanug

Table 24 (Cont’d)
MNES Species Predicted to Occur in the Study Area
Page 2 of 12
Potential to
Common Name Recorded | be Impacted
Scientific Name during Field by the
Legal Status Habitat Survey Project Justification
Regent Honeyeater The species inhabits dry open forest and woodland, No Yes No Regent Honeyeater were recorded despite comprehensive
Anthochaera phrygia particularly Box-lronbark woodland, and riparian forests of surveys and surveys being completed during an appropriate
CE BC River Sheoak. Regent Honeyeaters inhabit woodlands sampling months. However, given the rarity of the species
that support a significantly high abundance and species (critically endangered), suitable habitat is present, there are
CE EPBC richness of bird species. These woodlands have previous records in the locality, and the Study Area is located at
significantly large numbers of mature trees, high canopy the northern extent of the Capertee Important Bird Area (IBA) (a
cover and abundance of mistletoes. known Regent Honeyeater ‘hotspot”, it is probable that Regent
Honeyeater uses the Study Area from time to time but went
undetected.
Further assessment is provided in Annexure 6.
Fork-tailed Swift Mostly occurs over inland plains, but can sometimes be No No This species was not recorded within the Study Area despite
Apus pacificus found in coastal areas. The species is found over dry and comprehensive fauna surveys carried out in accordance with the
M EPBC open habitats, including riparian woodlands and tea tress seasonal requirements of this species. The species has not been
swamps, low scrub, heathland or saltmarsh. recorded previously within the locality and is not likely to occur in
the Study Area. Therefore, it would not be impacted by the
Project.
Eastern Great Egret The Eastern Great Egret has been reported in a wide No No This species was not recorded within the Study Area despite
Ardea alba (modesta) range of wetland habitats (for example inland and coastal, comprehensive fauna surveys carri_ed out in accqrdance with the
M EPBC freshwater and saline, permanent and ephemeral, open seasonal requirements of this species. The species has not been
and vegetated, large and small, natural and artificial). recorded previously within the locality and is not likely to occur in
the Study Area. Therefore, it would not be impacted by the
Project.
Cattle Egret The Cattle Egret occurs in tropical and temperate No Yes This species was not recorded within the Study Area despite
Ardea ibis grasslands, wooded lands and terrestrial wetlands. comprehensive fauna surveys carried out in accordance with the
M EPBC seasonal requirements of this species. The species has been
recorded previously within the locality, and it may use the Study
Area from time to time given its highly mobile nature.
Further assessment is provided in Annexure 6.
Australasian Bittern Favours permanent freshwater wetlands with tall, dense No No This species was not recorded within the Study Area despite

Botaurus poiciloptilus
E BC
E EPBC

vegetation, particularly bulrushes (Typha spp.) and
spikerushes (Eleoacharis spp.).

comprehensive fauna surveys carried out in accordance with the
seasonal requirements of this species. The species has not been
recorded previously within the locality and is not likely to occur in
the Study Area. Therefore, it would not be impacted by the
Project.
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Sharp-tailed Sandpiper | A summer migrant from Serbia, also found in Indonesia, No No This species was not recorded within the Study Area despite
Calidris acuminate Papua New Guinea, the Solomon Islands, New Caledonia comprehensive fauna surveys. The species has not been
and New Zealand. During years of flood it can be found recorded previously within the locality and is not likely to occur in
M EPBC on the inland floodplains, and can be found on coastal the Study Area as there is no suitable habitat. Therefore, it would
tide flats in times without flood. not be impacted by the Project.
Curlew Sandpiper Generally occupies littoral and estuarine habitats, and in No No This species was not recorded within the Study Area despite
Calidris ferruginea New South Wales is mainly found in intertidal mudflats of comprehensive fauna surveys carried out in accordance with the
sheltered coasts. Also occurs in non-tidal swamps, lakes seasonal requirements of this species. The species has been
EBC and lagoons on the coast and sometimes inland. recorded previously within the locality and is not likely to occur in
CE EPBC the Study Area as there is no suitable habitat. Therefore, it would
M EPBC not be impacted by the Project.
Pectoral Sandpiper A widespread but scattered Australian distribution, both No No This species was not recorded within the Study Area despite
Calidris melanotos along the eastern coast and west of the Great Dividing comprehensive fauna surveys carried out in accordance with the
Range. It prefers shallow water, both fresh and salt, seasonal requirements of this species. The species has been
M EPBC preferring wetlands that have open fringing mudflats and recorded previously within not the locality and is not likely to
low vegetation. Breeding occurs in northern Russia and occur in the Study Area as there is no suitable habitat. Therefore,
North America. it would not be impacted by the Project.
Black-eared Cuckoo Found across much of Australia except wet coastal forest. No No This species was not recorded within the Study Area despite
Chrysococcyx osculans Many migrate to nprthern Australlg, Ihdone5|a and comprehensnvg fauna surveys carrlgd outin accqrdance with the
southern New Guinea after breeding in Southern seasonal requirements of this species. The species has not been
M EPBC Australia in spring. recorded previously within the locality and is not likely to occur in
the Study Area. Therefore, it would not be impacted by the
Project.
Latham’s Snipe Latham's Snipe are seen in small groups or singly in No Yes This species was not recorded within the Study Area despite

Gallinago hardwickii
M EPBC

freshwater wetlands on or near the coast, generally
among dense cover. They are found in any vegetation
around wetlands, in sedges, grasses, lignum, reeds and
rushes and also in saltmarsh and creek edges on
migration. They also use crops and pasture.

comprehensive fauna surveys carried out in accordance with the
seasonal requirements of this species. The species has been
recorded previously within the locality, and it may use the Study
Area from time to time given its highly mobile nature.

Further assessment is provided in Annexure 6.
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Painted Honeyeater Inhabits Boree, Brigalow and Box-Gum Woodlands and No No This species was not recorded within the Study Area despite
Grantiella picta Box-Ironbark Forests. comprehensive fauna surveys carried out in accordance with the
V BC seasonal requirements of this species. The species has been
recorded previously within the locality near Ulan however, it is not
V EPBC likely to occur in the Mine Site due to its geographic location well
to the south. Therefore, it would not be impacted by the Project.
White-bellied Sea-Eagle | The White-bellied Sea-Eagle is found in coastal habitats No No This species was not recorded within the Study Area despite
Haliaeetus leucogaster | (especially those close to the seashore) and around comprehensive fauna surveys carried out in accordance with the
terrestrial wetlands in tropical and temperate regions. seasonal requirements of this species. The species has been
M EPBC : L . L .
recorded previously within the locality however, it is not likely to
occur in the Study Area due to lack of suitable habitat. Therefore,
it would not be impacted by the Project.
White-throated For a time it was commonly believed that this species Yes Yes This species was recorded within the Study Area. The species
Needletail does not land while in Australia. It has now been has been recorded previously within the locality, and it would
Hirundapus caudacutus | observed that birds would roost in trees, and radio- likely use the Study Area from time to time given its highly mobile
M EPBC tracking has since confirmed that this is a regular activity. nature.
Further assessment is provided in Annexure 6.
Caspian Tern Widespread along most of Australia’s coastline and major No No This species was not recorded within the Study Area despite
Hydroprogne caspia inland water bodies. Feeds almost exclusively on fish. comprehensive fauna surveys. The species has been recorded
M EPBC previously within the locality, but given a lack of suitable habitat,
it is unlikely to occur in the Study Area. Therefore, it would not be
impacted by the Project.
Swift Parrot Migrates to the Australian south-east mainland between No Yes No Swift Parrot have been recorded in the Study Area, despite

Lathamus discolor
E BC
CE EPBC

March and October. On the mainland they occur in areas
where eucalypts are flowering profusely or where there
are abundant lerp (from sap-sucking bugs) infestations.
Favoured feed trees include winter flowering species
such as Swamp Mahogany Eucalyptus robusta, Spotted
Gum Corymbia maculata, Red Bloodwood C. Gummifera,
Mugga Ironbark E. Sideroxylon, and White Box E. Albens.

some of the field surveys being carried out in a suitable season
(April). Given the rarity of the species (critically endangered),
suitable habitat is present, there are previous records in the
locality, and the Study Area is located at the northern extent of
the Capertee Important Bird Area (IBA), it is possible that Swift
Parrot could use the Study Area from time to time but went
undetected.

Further assessment is provided in Annexure 6.
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Malleefowl Predominantly inhabit mallee communities, preferring the No No This species was not recorded within the Study Area despite
Leipoa ocellata tall, dense and floristically-rich mallee found in higher comprehensive fauna surveys. The species has been recorded
rainfall (300 - 450 mm mean annual rainfall) areas. previously within the locality, but given a lack of suitable habitat,
E BC . : s o - . .
Utilises mallee with a spinifex understorey, but usually at it is unlikely to occur in the Study Area. Therefore, it would not be
V EPBC lower densities than in areas with a shrub understorey. impacted by the Project.
Prefers areas of light sandy to sandy loam soils and
habitats with a dense but discontinuous canopy and
dense and diverse shrub and herb layers.
Rainbow Bee-eater Most often found in open forests, woodlands and Yes Yes This species was recorded within the Study Area. The species
Merops omatus shrublands, and cleared areas, usually near water. Also has been recorded previously within the locality, and it would
M EPBC found on farmlgnd with remnant.vegetatio.n and in likely use the Study Area from time to time given its highly mobile
orchards and vineyards. Uses disturbed sites such as nature.
quarries, cuttings and mines to build its nesting tunnels. Further assessment is provided in Annexure 6.
Black-faced Monarch The Black-faced Monarch mainly occurs in rainforest No No This species was not recorded within the Study Area despite
Monarcha melanopsis | €c0systems, including semi-deciduous vine-thickets, comprehensive fauna surveys. The species has not been
M EPBC complex notophyll vine-forest, tropical (mesophyll) recorded previously within the locality and is not likely to occur in
rainforest, subtropical (notophyll) rainforest, mesophyll the Study Area as there is no suitable habitat. Therefore, it would
(broadleaf) thicket/shrubland, warm temperate rainforest, not be impacted by the Project.
dry (monsoon) rainforest and (occasionally) cool
temperate rainforest.
Yellow Wagtail Occurs in a variety of damp or wet habitats with low No No This species was not recorded within the Study Area despite
Motacilla flava vegetation, from rushy pastures, meadows, hay fields and comprehensive fauna surveys. The species has not been
marshes to damp steppe and grassy tundra. recorded previously within the locality and is not likely to occur in
M EPBC the Study Area as there is no suitable habitat. Therefore, it would
not be impacted by the Project.
Satin Flycatcher The Satin Flycatcher is found in tall forests, preferring No No This species was not recorded within the Study Area despite

Myiagra cyanoleuca
M EPBC

wetter habitats such as heavily forested gullies, but not
rainforests.

comprehensive fauna surveys carried out in accordance with the
seasonal requirements of this species. The species has not been
recorded previously within the locality, and there is no suitable
habitat present. Therefore, it would not be impacted by the
Project.
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Eastern Curlew Within Australia, the eastern curlew has a primarily No No This species was not recorded within the Study Area despite
Numenius coastal distribution. The species is found in all states, comprehensive fauna surveys. The species has not been
madagascariensis particularly the north, east, and south-east regions recorded previously within the locality and is not likely to occur in
CE EPBC including Tasmania. Eastern curlews are rarely recorded the Study Area as there is no suitable habitat. Therefore, it would
M EPBC inland. not be impacted by the Project.
Superb Parrot Inhabit Box-Gum, Box-Cypress-pine and Boree No No This species was not recorded within the Study Area despite
Polytelis swainsonii Woodlands and River Red Gum Forest. In the Riverina, comprehensive fauna surveys carried out in accordance with the
V BC the birds nest in the hollows of large trees (dead or alive) seasonal requirements of this species. The species has not been
mainly in tall riparian River Red Gum Forest or Woodland. recorded previously within the locality and is not likely to occur in
VEPBC On the South West Slopes nest trees can be in open Box- the Study Area based on an absence of records. Therefore, it
Gum Woodland or isolated paddock trees. Species would not be impacted by the Project.
known to be used are Blakely’s Red Gum, Yellow Box,
Apple Box and Red Box.
Rufous Fantail The Rufous Fantail is found in rainforest, dense wet No No This species was not recorded within the Study Area despite
Rhipidura rufifrons forests, swamp woodlands and mangroves, preferring comprehensive fauna surveys carried out in accordance with the
M EPBC deep shade, and is often seen close to the ground. seasonal requirements of this species. The species has not been
recorded previously within the locality, and there is no suitable
habitat present. Therefore, it would not be impacted by the
Project.
Australian Painted Snipe | Prefers fringes of swamps, dams and nearby marshy No No This species was not recorded within the Study Area despite
Rostratula australis areas where there is a cover of grasses, lignum, low comprehensive fauna surveys carried out in accordance with the
EBC scrub or open timber. seasonal requirements of this species. The species has been
E EPBC recorded previously within not the locality and is not likely to
M EPBC occur in the Study Area as there is no suitable habitat. Therefore,
it would not be impacted by the Project.
Painted Snipe The Australian Painted Snipe generally inhabits shallow No No This species was not recorded within the Study Area despite
Rostratula benghalensis | terrestrial freshwater (occasionally brackish) wetlands, comprehensive fauna surveys carried out in accordance with the
(sensu lato) including temporary and permanent lakes, swamps and seasonal requirements of this species. The species has not been
E EPBC claypans. They also use inundated or waterlogged recorded previously within the locality and is not likely to occur in
grassland or saltmarsh, dams, rice crops, sewage farms the Study Area as there is no suitable habitat. Therefore, it would
M EPBC and bore drains. not be impacted by the Project.
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Flathead Galaxias Occupies lowland water bodies associated with the No No The species has not been recorded previously within the locality
Galaxias rostratus southern Murray-Darling river system. and is not likely to occur in the Study Area as it is not located on
CE EPBC the southern Murray-Darling River system. Therefore, it would
not be impacted by the Project.
Murray Cod Found in the Murray-Darling Basin, generally preferring No No There is no suitable habitat within the Study Area. Therefore, it
Maccullochella peeli deep water around boulders, undercut banks, would not be impacted by the Project.
overhanging vegetation and logs.
V EPBC ging veg g
Macquarie Perch Found in the Murray-Darling Basin, particularly upstream No No There is no suitable habitat within the Study Area. Therefore, it
Macquaria australasica reaches. would not be impacted by the Project.
E EPBC
Spotted-tailed Quoll Recorded across a range of habitat types, including No Yes While not recorded by the comprehensive field surveys, two
Dasyurus maculatus rainforest, open forest, woodland, coastal heath and records of Spotted-tailed Quoll occur in relatively close proximity
V BC inland riparian forest, from the sub-alpine zone to the to the Study Area. The first, a roadkill male was found dead on
coastline. Lue Road, 800 metres west of Lue Tip in 2017, while the second
E EPBC was on Maloneys Road near ‘Bara Downs’ about 5 kilometres
north of the Study Area in 2005.
Further assessment is provided in Annexure 6.
Brush-tailed Rock- Occupy rocky escarpments, outcrops and cliffs with a No No The Study Area does not contain any cliff lines, or other suitable
wallaby preference for complex structures with fissures, caves habitat, therefore, it is not likely to occur there. Given this, the
Petrogale penicillata and ledges, often facing north. species would not be impacted by the Project.
E BC
V EPBC
Greater Glider The greater glider favours forests with a diversity of No No This species was not recorded within the Study Area despite
Petauroides volans eucalypt species, due to seasonal variation in its comprehensive fauna surveys carried out in accordance with the
V EPBC preferred tree species. During the day it shelters in tree seasonal requirements of this species. The species has not been
hollows, with a particular selection for large hollows in recorded previously within the locality and is not likely to occur in
large, old trees. the Study Area. Therefore, it would not be impacted by the
Project.
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Koala Inhabit eucalypt woodlands and forests. Home range size Yes Yes Koala has been recorded twice within the Study Area. The
Phascolarctos cinereus varies with quality of habitat, ranging from less than two species has also been previously recorded in the locality.
V BC hectares to several hundred hectares in size. Further assessment is provided in Annexure 6.
V EPBC
New Holland Mouse The New Holland Mouse has been found from coastal No No There is no suitable habitat within the Study Area. Therefore, it
Pseudomys areas and up to 100km inland on sandstone country would not be impacted by the Project.
novaehollandiae within open heathland, open woodland with a heathland
understorey and vegetated sand dunes.
V EPBC
Pink-tailed Legless Inhabits sloping, open woodland areas with No No This species was not recorded within the Study Area despite
Lizard predominantly native grassy ground layers, particularly comprehensive fauna surveys carried out in accordance with the
Aprasia parapulchella those dominated by Kangaroo Grass (Themeda seasonal requirements of this species. The species has not been
australis). Sites are typically well-drained, with rocky recorded previously within the locality and is not likely to occur in
vVBC outcrops or scattered, partially-buried rocks. Commonly the Study Area. Therefore, it would not be impacted by the
V EPBC found beneath small, partially-embedded rocks and Project.
appear to spend considerable time in burrows below
these rocks; the burrows have been constructed by and
are often still inhabited by small black ants and termites.
Striped Legless Lizard Found mainly in Natural Temperate Grassland but has No No This species was not recorded within the Study Area despite
Delma impar also been captured in grasslands that have a high exotic comprehensive fauna surveys carried out in accordance with the
component. Also found in secondary grassland near seasonal requirements of this species. The species has not been
vVBC Natural Temperate Grassland and occasionally in open recorded previously within the locality and is not likely to occur in
V EPBC Box-Gum Woodland. the Study Area. Therefore, it would not be impacted by the
Project.
Broad-headed Snake Nocturnal. Shelters in rock crevices and under flat No No There is not suitable habitat for this species within the Study

Hoplocephalus
bungaroides

EBC
V EPBC

sandstone rocks on exposed cliff edges during autumn,
winter and spring.

Area. Therefore, it would not be impacted by the Project.
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Cymbidium A disjunct population of less than 500 individuals which No No There is no suitable habitat for this species within the Study Area.
canaliculatum population | occur in the upper Hunter Valley, NSW. Therefore, it would not be impacted by the Project.
in the Hunter Catchment
Cymbidium
canaliculatum
E EPBC
Bluegrass Bluegrass occurs on the New England Tablelands, North No No This species was not recorded within the Study Area despite
Dichanthium setosum West Slopes and Plains and the Central Western Slopes comprehensive vegetation surveys. The species has not been
V BC of NSW, Associated with heavy basaltic black soils and recorded previously within the locality and is not likely to occur in
red-brown loams with clay subsoil. Often found in the Study Area. Therefore, it would not be impacted by the
VEPBC moderately disturbed areas such as cleared woodland, Project.
grassy roadside remnants and highly disturbed pasture.
Euphrasia Arguta Historic records of the species noted the following No No Despite extensive vegetation survey, this species was not
Euphrasia arguta habitats: 'in the open forest country around Bathurst in recorded within the Study Area. There is a single record south-
CE BC sub humid places', ‘on the grassy country near Bathurst', east of Lue. However, this species is not likely to occur in the
CE EPBC and 'in meadows near rivers'. Study Area and therefore would not be impacted by the Project.
Hoary Sunray Occurs at relatively high elevations in woodland and open No No This species was not recorded within the Study Area despite
Leucochrysum albicans | forest communities, in an area roughly bounded by comprehensive vegetation surveys. The species has not been
var. tricolor Goulburn, Albury and Bega. The species has been recorded previously within the locality and is not likely to occur in
E EPBC recorded in the Yass Valley, Tumut, Upper Lachlan, the Study Area. Therefore, it would not be impacted by the
Snowy River and Galong. Project.
Torrington Beard-heath | Known only from a few records in Northern NSW, on the No No There is no suitable habitat for this species within the Study Area.
Leucopogon confertus New England Tableland. Therefore, it would not be impacted by the Project.
E EPBC
E BC
Omeo Storksbill Known from only 4 locations in NSW, with three on lake- No No There is no suitable habitat for this species within the Study Area.

Pelargonium sp.
Striatellum

E BC

E EPBC

beds on the basalt plains of the Monaro and one at Lake
Bathurst. It has a narrow habitat that is usually just above
the high-water level of irregularly inundated or ephemeral
lakes, in the transition zone between surrounding
grasslands or pasture and the wetland or aquatic
communities.

Therefore, it would not be impacted by the Project.
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Philotheca ericifolia Grows chiefly in dry sclerophyll forest and heath on damp No No The species has been recorded previously within the locality
V EPBC sandy flats and gullies. It has been collected from a (Munghorn Gap NR) Given its apparent absence from the Study
variety of habitats including heath, open woodland, dry Area as it has not recorded despite comprehensive vegetation
sandy creek beds, and rocky ridge and cliff tops. surveys. it would not be impacted by the Project.
Associated species include Melaleuca uncinata,
Eucalyptus crebra, E. rossii, E. punctata, Corymbia
trachyphloia, Acacia triptera, A. burrowii, Beyeria viscosa,
Philotheca australis, Leucopogon muticus and Calytrix
tetragona.
Tarengo Leek Orchid Natural populations are known from four sites in NSW. No No This species was not recorded within the Study Area despite
Prasophyllum petilum Grows in open sites within Natgral Temperate Qrassland comprehensive vegetaFion surveys. While seagonal requirements
at the Boorowa and Delegate sites. Also grows in grassy for surveys are not defined by the BBCC, the field surveys were
EBC woodland in association with River Tussock Poa carried out in months where the species is known to flower
E EPBC labillardieri, Black Gum Eucalyptus aggregata and tea- elsewhere. The species has not been recorded previously within
trees Leptospermum spp. at Captains Flat and within the the locality and is not likely to occur in the Study Area. Therefore,
grassy ground layer dominated by Kangaroo Grass under it would not be impacted by the Project.
Box-Gum Woodland at Ilford.
A leek-orchid Known to occur in open eucalypt woodland and No No This species has not been recorded within the Study Area. While
Prasophylium sp. grassland. Leek orchids are genera!ly found in shrubby survey timing was npt optimgl for this_specieg the sensitivity of
Wybong (C.Phelps ORG and grassy habitats in dry to wet soil. th'IS species to grazing, .conflrms that it is ynllkgly to be presgnt
5269) within the Study Area given the long grazing history of the site. It
is highly unlikely to occur within the Study Area and therefore
CEEPBC would not be impacted by the Project.
Small Purple-pea Before European settlement Small Purple-pea occurred in Yes Yes This species was initially not recorded within the Study Area

Swainsona recta
E BC
E EPBC

the grassy understorey of woodlands and open-forests
dominated by Blakely’s Red Gum (Eucalyptus blakelyi),
Yellow Box (E. melliodora), Candlebark Gum (E. rubida)
and Long-leaf Box (E. goniocalyx). Grows in association
with understorey dominants that include Kangaroo Grass
(Themeda australis), poa tussocks (Poa spp). and spear-
grasses (Austrostipa spp.).

despite comprehensive vegetation surveys carried out in
accordance with the seasonal requirements of this species. The
species has been recorded about 10km east and west of Lue.
AREA Environmental identified a single discrete population
comprising four plants within the BAR footprint.
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Table 24 (Cont’d)
MNES Species Predicted to Occur in the Study Area

Page 11 of 12

Potential to
Common Name Recorded | be Impacted
Scientific Name during Field by the
Legal Status Habitat Survey Project Justification
Austral Toadflax Occurs in grassland on coastal headlands or grassland No No This species was not recorded within the Study Area despite
Thesium australe and grassy woodland away from the coast. Often found in comprehensive vegetation surveys. The species has not been
association with Kangaroo Grass (Themeda australis). recorded previously within the locality and is not likely to occur in
VBC the Study Area. Therefore, it would not be impacted by the
V EPBC Project.
Tylophora linearis Grows in dry scrub and open forest. Recorded from low- No No This species was not recorded within the Study Area despite
V BC altitude sedimentary flats in dry woodlands of Eucalyptus comprehensive vegetation surveys. The species has not been
fibrosa, Eucalyptus sideroxylon, Eucalyptus albens, recorded previously within the locality and is not likely to occur in
EEPBC Callitris endlicheri, Callitris glaucophylla and the Study Area. Therefore, it would not be impacted by the
Allocasuarina luehmannii. Also grows in association with Project.
Acacia hakeoides, Acacia lineata, Melaleuca uncinata,
Myoporum species and Casuarina species.
Central Hunter Valley This community is an open forest or woodland, typically No No This EEC was not recorded within the Study Area despite
eucalypt forest and dominated by eucalypt species; it has an open to sparse comprehensive vegetation surveys. Therefore, it would not be
woodland mid-layer of shrubs and a ground layer of grasses, forbs impacted by the Project.
CE EPBC and small shrubs. The canopy of the ecological
community is dominated by one or more of the following
four eucalypt species: Eucalyptus crebra (Narrow-leaved
Ironbark), Corymbia maculata (Spotted Gum), E.
dawsonii (Slaty Gum) and E. moluccana (Grey Box).
Grey Box (Eucalyptus Mostly occurs from central NSW through to central No No This EEC was not recorded within the Study Area despite
microcarpa) Grassy northern Victoria and occurs in two forms; grassy comprehensive vegetation surveys. Therefore, it would not be
Woodlands and Derived |woodland form and derived native grassland. It has a tree impacted by the Project.
Native Grasslands of canopy dominated by Grey Box (Eucalyptus microcarpa).
South-eastern Australia
E EPBC
Natural Temperate Occurs on a wide range of topographic positions and on No No This EEC was not recorded within the Study Area despite

Grassland of the South
Eastern Highlands

CE EPBC

soils derived from a variety of substrates, including
granites, basalts, sediments, colluvium and alluvium.
Occurs at altitudes up to around 1200 m, and as low as
250m in some parts of its distribution.

comprehensive vegetation surveys. Therefore, it would not be
impacted by the Project.
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Table 24 (Cont’d)
MNES Species Predicted to Occur in the Study Area

Page 12 of 12

Potential to

Common Name Recorded | be Impacted
Scientific Name during Field by the
Legal Status Habitat Survey Project Justification
Upland Basalt Eucalypt | The Upland Basalt Eucalypt Forests of the Sydney Basin No No This EEC was not recorded within the Study Area despite
Forests of the Sydney Bioregion is typically tall open eucalypt forests found on comprehensive vegetation surveys. Therefore, it would not be
Basin Bioregion basalt and basalt-like substrates in, or adjacent to, the impacted by the Project.
E EPBC Sydney Basin Bioregion. The ecological community

usually occurs at elevations between 650m and 1 050m

above sea level. Dominant canopy species are most often

Eucalyptus fastigata (Brown Barrel), E. viminalis (Ribbon

Gum) and E. radiata subsp. radiata (Narrow-leaved

Peppermint). Eucalyptus obliqua (Messmate Stringybark),

E. elata (River Peppermint), E. quadrangulata (White-

topped Box) and E. smithii (Ironbark Peppermint).
White Box Yellow Box Characterised by the presence or prior occurrence of Yes Yes This TEC was recorded in the Study Area during the

Blakely’s Red Gum
Woodland (Box-Gum
Woodland)

EBC
CE EPBC

White Box, Yellow Box and/or Blakely's Red Gum. The
trees may occur as pure stands, mixtures of the three
species or in mixtures with other trees, including wattles.

Remnants generally occur on fertile lower parts of the
landscape where resources such as water and nutrients
are abundant.

comprehensive vegetation surveys. It also occurs within the BAR
footprint.

Further assessment is provided in Annexure 6.
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5.8 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE -

MIGRATORY SPECIES

EnviroKey identified two migratory biota during field surveys as listed by the EPBC Act:
e White-throated Needletail

e Rainbow Bee-eater

The locations of these species recorded during field surveys are provided on Map 17.
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6. AVOIDANCE AND MITIGATION MEASURES

6.1 TRAFFIC LIGHT MODEL FOR SITE SELECTION AND PLANNING
AVOIDANCE

Biodiversity surveys over a number of years have resulted in a comprehensive understanding of
the terrestrial biodiversity of the Study Area. These surveys have identified and defined the areas
of native vegetation, including areas of Box-Gum Woodland listed as an EEC under the NSW
BC Act and CEEC under the Commonwealth EPBC Act.

To assist in the development of a final design footprint for the Project so that the FBA could be
applied for the assessment, a ‘traffic light model’ was developed for the Study Area. Red, orange
and green were applied to visualise the level of potential biodiversity value and assist the
Applicant during the planning phase to avoid and minimise impacts to biodiversity, where
possible.

Areas of potentially high biodiversity value were mapped as red, potentially medium ecological
value were mapped as orange, and low ecological value were mapped as green. The definition
of each of the ‘traffic lights’ is provided as follows.

¢ Red: presence of native vegetation that qualifies as a critically endangered TEC
under the schedules of the BC Act or EPBC Act.

¢ Orange — presence of native vegetation that does not qualify as above.

¢ Green — presence of vegetation that is dominated by introduced flora species.

Should development occur in areas mapped as red, then it is likely that impacts to biodiversity
would be greater than those in areas mapped as either orange or green.

Design refinement also resulted in the removal of the proposed water pipeline from Ulan to the
mine site. This design modification removes biodiversity impacts over the proposed 59km
pipeline length.

The traffic light model for the revised Study Area is displayed on Map 25.
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Map 25 Traffic Light Model applied to the Proposed Mine Site

Traffic light model

Cleared land/non-native vegetation
Datum, proj: GDA94, MGA z55.

Native non-listed vegetation T -2 — ¢

Data sources:
[ Native listed vegetation Vegetation/traffic light model, 0 2a0; 00 1:000
study area: Envirokey.
: BAR footprint: Bowdens.
BAR Footprint Aerial image: SIX (NSW Govt). @E nviro Key
| | Study Area Mapping date: 3/12/2021

www.envirokey.com.au
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6.2 MITIGATION MEASURES TO BE UNDERTAKEN PRIOR TO PROJECT
COMMENCEMENT

An overarching Biodiversity Management Plan (BMP) would be prepared and approved by DPIE
prior to commencement of the Project. The objective of the BMP would be to minimise and
adequately manage impacts to biodiversity through a series of actions during construction and
operation of the Project. A number of sub-plans / sections would target key actions as follows.

Fauna Management Sub-plan

A Fauna Management Sub-plan (FMSP) would be prepared with the objective of minimising
potential impacts to fauna species during the clearing of native vegetation required for
construction. The FMSP should include a Hollow-bearing Tree Pre-clearance Survey Protocol
including the use of personnel who are vaccinated for Australian Bat Lyssavirus, and a
Vegetation Pre-clearance Protocol whereby a suitably qualified person holding an environmental
science, or science (biology, zoology or ecology) qualification would supervise a team of suitably
trained persons to search the area in front of and directly behind vegetation clearing machinery
for any fauna species to relocate these fauna to areas of retained vegetation.

Seed Collection Sub-plan

While it is acknowledged that Bowdens Silver holds a substantial seed store on site (details in
Table A8, Annexure 8), seed collection should be undertaken to ensure that, to the extent
feasible, future planting and rehabilitation activity can be carried out with local provenance stock.
The following specific mitigation measures are proposed.

e Collection of native seed from native vegetation prior to removal and/or
immediately following felling.

e Targeted collection of Swainsona sericea and S.recta should be explored.

e Maintenance of a seed inventory which includes the amount of seed collected of
each species, and treatment and propagation measures.

Weed Management Sub-plan

A Weed Management Sub-plan (WMSP) would be implemented for the Mine Site, specifically
focussing upon the removal of priority and environmental weeds and reducing further weed
invasion. The objectives within the WMSP would include actions to deter the growth of weeds in
recently disturbed areas, control measures for any weeds and the transportation of weeds into
and out of the Mine Site. A full list of weeds recorded is provided in Annexure 4.

Pest Animal Management Sub-plan

A Pest Animal Management Sub-plan (PAMSP) would be developed targeting the introduced
Fox, Feral Deer, Wild Dog, Feral Pig, European Rabbit and Feral Cat. The PAMSP objective
would be to implement on-ground works to control these pest species if they are identified
through rehabilitation (or other) monitoring as adversely impacting rehabilitation and habitat
re-establishment or as part of local / regional control programs.
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MITIGATION MEASURES TO BE UNDERTAKEN DURING THE
PROJECT OPERATIONS

The following mitigation measures should be undertaken in the event the Project is approved,
and proceeds.

6.3.1

Cyanide Management

The proposed use of cyanide in processing would result in a concentration of <10ppm WAD
cyanide in the tailings entering the TSF. Therefore, in accordance with the Commonwealth
Priority Existing Chemical Assessment Report No. 31 Sodium Cyanide (NICNAS, 2010) the TSF
would be classified as Category 1. NICNAS (2010) states that for concentrations <10ppm “no
acute mortalities and minimal sublethal effects are expected”. Notwithstanding, NICNAS (2010)
recommends that, as a contingency precaution, it is still necessary to have steps in place to
minimise wildlife visitation and for monitoring. Therefore, a Cyanide Management Plan (CMP)
should be prepared and approved by DPE prior to commencement of cyanide use in processing
operations. The objective of the CMP should be to outline the following.

Measures to contain cyanide containing waste entirely within the Mine Site.

Measures to maintain cyanide levels to within limits prescribed by any development
consent.

Contingency levels for cyanide reduction.

Details of a cyanide monitoring program.

Construction and Operation of Tailings Storage Facility

The following measures should be undertaken to minimise the risk of fauna interactions with the

6.3.2
TSF.
1.
2.
3.
4.
6.3.3
1.
2.

The TSF should be constructed in a way that minimises the risk of shallow ponds
forming on uneven ground after rain events.

The floor of the TSF should be contoured during construction to avoid island
formation.

Vegetation should be removed and loose topsoil should be stripped within the TSF
to minimise the risk of vegetation re-establishing.

Bare ground within the TSF should be covered with tailings as soon as practical.

General Vegetation and Habitat Removal

Any native vegetation removal should be conducted under the auspices of the
approved BMP and its sub-plans.

Any area of native vegetation to be removed, should be delineated to prevent
accidental damage or removal of retained vegetation.
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3.

4.

5.
6.3.4

1,

2.
6.3.5

1,
6.3.6

1,

2.

3.
6.3.7

1,

2.
6.4

1,
9a - 102

Vehicles, persons and machinery should not enter areas of retained vegetation
(unless for required environmental monitoring or other valid purpose) so as to avoid
unnecessary impacts to vegetation and habitat.

Implement a two-stage clearing protocol for all hollow-bearing trees.

Mark all hollow-bearing trees to be removed and catalogue their species and
approximate dimensions so that hollows or nest boxes can be added to similar
standing trees (i.e. 1 for 1).

Erosion Control

Surface disturbance should be minimised as much as possible and access to
undisturbed areas limited.

Suitable erosion and sediment controls should be in place prior to native vegetation
removal.

Stock Grazing

Stock grazing should only be permitted within the on-site biodiversity offset areas
if it is commensurate with requirements of the management actions of the approved
Biodiversity Offset Strategy.

Weed Control

Ongoing management and monitoring of weed invasion should be undertaken
during the Project life.

Regularly inspect and monitor to identify any weed issues.

Regularly undertake Control of Priority and environmental weeds in accordance
with the relevant control category and the BMP.

Feral Animal Control
Regularly inspect and monitor to identify any feral animal issues.

Regularly undertake control of feral animals as determined by the BMP.

MITIGATION MEASURES TO BE UNDERTAKEN AT THE
COMPLETION OF THE PROJECT

At the completion of the Project, rehabilitation and monitoring measures should be
implemented within the framework of a Rehabilitation Plan.
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7. ASSESSMENT OF IMPACTS
71 IMPACTS NOT REQUIRING FURTHER ASSESSMENT

The FBA does not require further assessment of areas of land without native vegetation. The
Project would require the removal of 75.32 hectares of Cleared land that does not meet the
definition of native vegetation and is dominated by non-native flora species including improved
pasture species. This impact does not require further assessment under the FBA.

7.2 IMPACTS NOT REQUIRING OFFSETTING

Impacts on native vegetation not requiring offsets under the FBA include native vegetation that
has a site value score of less than 17, and non-native vegetation or Cleared Land. Species of
flora and fauna that are not listed as threatened species do not require offsets under the FBA.

7.3 DIRECT IMPACTS
7.3.1 Loss of vegetation and/or habitat

The Project, should it be approved and proceed, would result in a total impact area of
457.42 hectares. This would consist of 75.32 hectares of Cleared land (hon-native vegetation),
381.17 hectares of native vegetation and 0.93 hectares of water. A summary by BVT of the direct
impact, the total hectares of each BVT within the Study Area and the percentage of the BVT to
be directly impacted is provided in Table 25.

Table 25

Direct Impacts to Biometric Vegetation Types
Page 1 of 2

Total hectares BAR Percentage
in Study Area | Footprint — |Impacted in
(includes BAR | Mine Site |Study Area
Biometric Vegetation Type footprint) (hectares) (%)

CW111 Rough-Barked Apple - red gum - Yellow Box 307.62 90.80 29.5
woodland on alluvial clay to loam soils on valley flats in
the northern NSW South Western Slopes Bioregion and
Brigalow Belt South Bioregion
(Moderate/Good_Medium)

CW111 Rough-Barked Apple - red gum - Yellow Box 185.45 66.40 35.8
woodland on alluvial clay to loam soils on valley flats in
the northern NSW South Western Slopes Bioregion and
Brigalow Belt South Bioregion (Moderate/Good_Poor)

CW112 Blakely's Red Gum - Yellow Box grassy tall 273.16 22.97 8.4
woodland of the NSW South Western Slopes Bioregion
(Moderate/Good_Poor)

CW217 White Box shrubby open forest on fine 69.42 22.04 31.7
grained sediments on steep slopes in the Mudgee
region of the central western slopes
(Moderate/Good_Medium)
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Table 25 (Cont’d)
Direct Impacts to Biometric Vegetation Types
Page 2 of 2
Total hectares BAR Percentage
in Study Area | Footprint — |Impacted in
(includes BAR | Mine Site® | Study Area
Biometric Vegetation Type footprint) (hectares) (%)

CW242 Blue-leaved Stringybark open forest of the 71.86 0 0
Mudgee region NSW central western slopes
(Moderate/Good_High)

CW263 Inland Scribbly Gum grassy open forest on hills 102.57 58.69 57.2
in the Mudgee Region, NSW central western slopes
(Moderate/Good_High)

CW270 Mugga Ironbark - Red Box - White Box - 3.2 0.71 22.2
Black Cypress Pine tall woodland on rises and hills
in the northern NSW South Western Slopes
Bioregion (Moderate/Good_High)

CW291 Red Stringybark - Inland Scribbly Gum open 420.69 84.37 20.1
forest on steep hills in the Mudgee - northern section of
the NSW South Western Slopes Bioregion
(Moderate/Good_High)

CW291 Red Stringybark - Inland Scribbly Gum open 37.77 13.93 36.9
forest on steep hills in the Mudgee - northern section of
the NSW South Western Slopes Bioregion
(Moderate/Good_Medium)

CW291 Red Stringybark - Inland Scribbly Gum open 96.32 21.26 22.1
forest on steep hills in the Mudgee - northern section of
the NSW South Western Slopes Bioregion
(Moderate/Good_Poor)

7.4 INDIRECT IMPACTS
7.4.1 Cyanide Interactions

It is generally accepted that cyanide at unmanaged and inappropriate levels, presents a level of
risk to biodiversity (Eisler and Wiemeyer, 2004). Whilst the Project would utilise cyanide during
processing, the concentrations required are comparatively low and would result in cyanide levels
at the discharge point to the TSF of <10ppm cyanide. Therefore, in accordance with NICNAS
(2010) no acute mortality and minimal sublethal effects are expected. Notwithstanding, it is
expected that the Applicant would take all reasonable steps to keep fauna away from the TSF
as this would further reduce the risk of interaction with cyanide-bearing waste
(Donato et al., 2007). It is also expected that the Applicant would keep cyanide levels within
limits prescribed by the consent authority, should the Project be approved and proceed.
Therefore, it is unlikely that any significant indirect impacts would occur as a result of cyanide
use.
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7.4.2 Feral Animals

The Study Area is already known to provide habitat for feral animals including cats, foxes and
rabbits. Native vegetation removal as a result of the Project proceeding, may increase both
habitat and landscape suitability for feral animals. However, with the implementation of the BMP,
including control of feral animals if required, the potential for an increase in feral animals could
be managed throughout operations.

7.4.3 Weeds

Despite portions of the Study Area being dominated by non-native vegetation and species
considered weeds, some weed species could be inadvertently transported into the Mine Site
with imported materials or machinery, or they could invade naturally through the removal of areas
of native vegetation. There is also some potential to disperse priority and environmental weed
plant material into retained areas of native vegetation from incoming equipment with the most
likely cause being through the movement of soil by construction vehicles and machinery.
However, with the implementation of the BMP, the potential for weed impacts could be
adequately managed throughout operations.

7.4.4 Impact on relevant Key Threatening Processes
Key threatening processes (KTPs) are not directly assessed under the FBA. However, this
Project is likely to contribute to the following KTPs.
1.  Aggressive exclusion of birds by Noisy Miners (Manorina melanocephala)
Bushrock removal
Clearing of native vegetation
Competition and grazing by the feral European Rabbit
Herbivory and environmental degradation caused by feral deer
Invasion of native plant communities by exotic perennial grasses
Predation by the European Red Fox

Removal of dead wood and dead trees

© ©® N o g > W N

Loss of hollow-bearing trees

=
©

Predation by feral cats

=
=

Predation, habitat degradation, competition and disease transmission by feral pigs

7.45 Connectivity and Habitat Fragmentation

The Project would result in some loss of connectivity and habitat fragmentation. However, the
Study Area and BAR footprint occurs at the southern extent of a large expanse of native
vegetation to the north, which then opens onto an existing fragmented landscape which is best
described as variegated (Lindenmayer and Fischer, 2006). While some level of connectivity
would be lost and levels of habitat fragmentation would increase, the landscape would still retain
features suitable for landscape connectivity.
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7.4.6 Injury and Mortality

Fauna injury or mortality can occur during the clearing phase of construction, during the removal
of habitat, and from collision with vehicles during the operation of the Project.

During construction, it is anticipated that some diurnal and mobile fauna species such as birds
and larger reptiles may be able to move from the path of construction equipment during any
clearing operations, other fauna species such as those that are less mobile or nocturnal, are
less likely to move away from clearing activity and high levels of injury or mortality are possible.
This would be mitigated to the extent possible through the Vegetation Pre-clearance Protocol,
however, some injuries and mortalities are likely.

7.4.7 Inadvertent Impacts to adjacent Vegetation and/or Habitat

Accidental impacts to areas of native vegetation to be retained can occur from time to time.
Unmanaged, impacts from machinery, materials and persons entering areas of retained
vegetation and habitat could occur beyond the boundaries of the BAR footprint. However, with
the implementation of the BMP, this should be able to be adequately managed.

7.4.8 Groundwater Drawdown

Predicted groundwater drawdown is anticipated to be unlikely to have an adverse effect on
terrestrial biodiversity on the basis of the Groundwater Assessment completed by Jacobs (2020).
The predicted maximum drawdown beneath Hawkins Creek is typically between 1m to 2m with
some isolated areas of increased drawdown to between 3m and 4m. With consideration of that
analysis, the following conclusions are made regarding potential impacts as a result of
groundwater drawdown.

e Riparian zones are dominated by non-native vegetation with native overstory
vegetation virtually absent.

e |t is likely that the vegetation remaining in the Study Area are not obligate
phreatophytes.

e The vegetation within the Study Area is not likely to draw water from the regional
groundwater table, but rather is more likely to rely on rainfall and subsequent
infiltration or groundwater within drainage lines.

7.4.9 Noise, Vibration and Lighting Impacts

Noise and vibration would result from the Project, particularly during blasts. While it is important
to note that no multi-species study has found all species to be sensitive to noise and vibration,
it is generally agreed that, for species which vocalise frequently such as birds and amphibians,
there is some potential for negative effects over the long-term. In the context of the Project,
avoidance behaviour may result during blasting. General industrial noise can also have some
impacts on species, but there are many examples of fauna, and even threatened fauna species,
co-existing on active mine projects. For example, the threatened Grey-crowned Babbler, a
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species known to occur within the Study Area, is recorded on an almost daily basis in the office
carpark at the Girilambone Mine north-east of Nyngan. Nesting activity has also been recorded
within the car park which is located directly next to the active mining operations.

Potential risks to geological structures from vibration were assessed in the Noise and Vibration
Assessment prepared by SLR Consulting (2020). SLR Consulting adopted a safe blast design
vibration criterion of 250mm/s as being applicable to geological structures based on published
research on the dynamic stability of unlined tunnels of various diameters in sandstone and
granite. The SLR Consulting assessment concluded that a safe working distance of 73m should
be established for geological structures. There are no identified geological structures within 73m
of blasting locations (the open cut pit) that may provide habitat to native bats or bird species.

Light pollution is likely to have both positive and negative effects. Some species of nocturnal bird
and bat will frequently hunt around light poles given that the light attracts insects including moths
and other flying invertebrates. For example, as the CSA Mine at Cobar, EnviroKey (2012) found
that the highest abundance of microchiropteran bat activity recorded by echolocation calls was
in the proximity of the carpark lights at the CSA Mine. The lights were attracting copious
quantities of flying insects and moths, which in turn attracted high microchiropteran bat activity
(Scanlon and Petit, 2008, Grindal and Brigham, 1998).

Other nocturnal species may avoid well-lit areas given that these may increase vulnerability to
predation. It is important to note that lighting at the mine is unlikely to be directed toward
vegetated areas, but rather at hardstand and active mining areas.

7.5 BVT AND THREATENED SPECIES REQUIRING OFFSETS
7.5.1 Ecosystem Credits

Table 26 provides a full overview of the BVT that would be impacted as a result of the Project
and the ecosystem credits required to offset those impacts for the Mine Site. A summary of the
ecosystem credits required is provided in Table 27. The full BBCC reports are provided within
Annexure 7.

7.5.2 Species Credits

Table 28 details the species credit species that would be impacted as a result of the Project and
the species credits required to offset those impacts. The full BBCC report are provided in
Annexure 7.
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Table 26
Biometric Vegetation Type requiring Offsetting and the Ecosystem Credits Required
Current | Future Threatened
Areato be| Lossin Site Site TS with the Species | Ecosystem
Veg Impacted |Landscape| Value | Value |Highest Credit Offset Credits
Zone |Biometric Vegetation Type (ha) Value Score | Score | Requirement | Multiplier | Required
1 CW217 White Box shrubby open forest on fine grained sediments on steep 22.04 29.7 72.40 0 |Masked Owl 3.00 1360
slopes in the Mudgee region of the central western slopes
(Moderate/Good_Medium)
2 CW112 Blakely’s Red Gum — Yellow Box grassy tall woodland of the NSW 22.97 29.7 62.67 0 [Masked Owl 3.00 1250.2
South Western Slopes Bioregion (Moderate/Good_Poor)
3 CW111 Rough-Barked Apple — red gum — Yellow Box woodland on alluvial 90.80 29.7 90.00 0 |Powerful Owl 3.00
clay to loam soils on valley flats in the northern NSW South Western
Slopes Bioregion and Brigalow Belt South Bioregion
(Moderate/Good_Medium)
- 10 118.38
4 CW111 Rough-Barked Apple — red gum — Yellow Box woodland on alluvial 66.40 29.7 56.67 0 |Powerful Owl 3.00
clay to loam soils on valley flats in the northern NSW South Western
Slopes Bioregion and Brigalow Belt South Bioregion
(Moderate/Good_Poor)
5 CW291 Red Stringybark — Inland Scribbly Gum open forest on steep hills 84.37 29.7 78.65 0 |Powerful Owl 3.00
in the Mudgee — northern section of the NSW South Western Slopes
Bioregion (Moderate/Good_High)
6 CW291 Red Stringybark — Inland Scribbly Gum open forest on steep hills 13.93 29.7 52.60 0 |Powerful Owl 3.00 6 959
in the Mudgee — northern section of the NSW South Western Slopes
Bioregion (Moderate/Good_Medium)
7 CW291 Red Stringybark — Inland Scribbly Gum open forest on steep hills 21.26 29.7 34.20 0 |Powerful Owl 3.00
in the Mudgee — northern section of the NSW South Western Slopes
Bioregion (Moderate/Good_Poor)
8 CW263 Inland Scribbly Gum grassy open forest on hills in the Mudgee 58.69 29.7 84.38 0 |Powerful Owl 3.00 4150
Region, NSW central western slopes (Moderate/Good_High)
9 CW270 Mugga Ironbark — Red Box — White Box — Black Cypress Pine tall 0.71 29.7 69.27 0 |Powerful Owl 3.00 42

woodland on rises and hills in the northern NSW South Western Slopes
Bioregion (Moderate/Good_High)
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Table 27
Summary of Ecosystem Credits Required
Ecosystem
Biometric Vegetation Type Credits Required
CW112 Blakely’s Red Gum — Yellow Box grassy tall woodland of the NSW South 1250.2
Western Slopes Bioregion
CW263 Inland Scribbly Gum grassy open forest on hills in the Mudgee Region, 4150
NSW central western slopes
CW270 Mugga lronbark — Red Box — White Box — Black Cypress Pine tall woodland 42
on rises and hills in the northern NSW, South Western Slopes Bioregion
CW291 Red Stringybark — Inland Scribbly Gum open forest on steep hills in the 6 959
Mudgee — northern section of the NSW South Western Slopes Bioregion
CW111 Rough-Barked Apple — red gum — Yellow Box woodland on alluvial clay to 10 118.38
loam soils on valley flats in the northern NSW South Western Slopes Bioregion and
Brigalow Belt South Bioregion
CW217 White Box shrubby open forest on fine grained sediments on steep slopes 1360
in the Mudgee region of the of central western slopes of NSW
Total 23 879.58

Table 28

Species Credit Species requiring Offsets and the Species Credits Required

Number of Species

Common Name Scientific Name Loss Units Credit Species
Koala Phascolarctos cinereus 381.17 hectares 9910
Squirrel Glider Petaurus norfolcensis 381.17 hectares 8 386
Regent Honeyeater Anthochaera phrygia 381.17 hectares 29 350

Silky Swainson-pea Swainsona sericea 54 Individuals 972

Small Purple-pea Swainsona recta 4 Individuals 104
Large-eared Pied Bat Chalinolobus dyweri 337.80 hectares 4391

7.6 IMPACTS THAT REQUIRE FURTHER CONSIDERATION

Under the FBA, specific impacts on biodiversity values may require further consideration by the
consent authority. These are generally the impacts that are considered to be potentially

complicated or severe.

The SEARs identify Regent Honeyeater, Swift Parrot and White Box, Yellow Box, Blakely’s Red

Gum Woodland as requiring further consideration.

These biota are considered throughout the BAR and specifically in Sections 5, 7 and

Annexure 6.
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7.7 STATE ENVIRONMENTAL PLANNING POLICY KOALA HABITAT

PROTECTION 2019

State Environmental Planning Policy (SEPP) Koala Habitat Protection (2019) encourages the
conservation and management of natural vegetation areas that provide habitat for Koalas, to
ensure that permanent free-living populations would be maintained over their present range, and
reverse the current trend of koala population decline. Local councils listed under Schedule 1 of
the SEPP cannot approve development in an area affected by the policy without consideration
of the Approved Koala Management Plan for the land. The BAR footprint is located within the
Northwest Slopes Koala Management Area (KMA) and currently, no Koala Plan of Management
is present for the KMA. Notwithstanding, as the disturbance footprint includes areas within the
“Koala Development Application Map”, consideration of the Koala SEPP is required.

The BAR footprint contains Feed Tree Species as listed by Schedule 2 of the Koala SEPP for
the Northwest KMA. Numerous tree species as listed by Schedule 2 are located within the BAR
footprint including Rough-barked Apple (Angophora floribunda), White Cypress Pine (Callitris
glaucophylla), White Box (Eucalyptus albens), Blakelys Red Gum (Eucalyptus blakelyi), Ribbon
Gum (Eucalyptus viminalis) and Scribbly Gum (Eucalyptus rossi). This BAR provides a detailed
assessment of the vegetation communities within the BAR footprint and confirms the previous
presence of Koala based on two recent records.

A total of 381.17 hectares of native vegetation identified by the TBDC as potentially used by
Koala would be removed should the proposed activity be approved and proceed. Both
appropriate mitigation measures and a BOS would be applied should the Project proceed.
Further, a range of avoidance measures have been implemented during the planning phase to
minimise the level of impact where possible including the removal of a 59km water pipeline.
Where impacts are not able to be avoided, a range of detailed mitigation measures are proposed
and these would be implemented. The development and implementation of a BOS would meet
the requirements of the NSW offset policy for major projects to offset any potential residual
impacts of the Project to Koala.

In exercising any functions of the previous Koala SEPP (SEPP 44, now repealed), a council
must take into consideration given that SEPP 44 is of potential relevance to the Bowdens Silver
Project, however, it is understood that SEPP 44 does not apply to SSD projects assessed under
the FBA. It is unclear if the Koala SEPP applies to SSD projects assessed under the FBA.

7.8 MATTERS OF NATIONAL ENVIRONMENTAL SIGNIFICANCE

Matters of National Environmental Significance are assessed in accordance with the Significant
Impact Guidelines 1.1 — Matters of National Environmental Significance (MNES) (DotE, 2013).

A number of EPBC Act listed species have been recorded within the Study Area, or in adjacent
habitats that have similar characteristics to the Study Area. Additionally, the FBA is a mechanism
to deal with residual adverse significant impacts on a listed threatened species, TEC or migratory
species. The EPBC Act biota that have been recorded within the Study Area are:

e Large-eared Pied Bat

¢ White-throated Needletail
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¢ Rainbow Bee-eater
¢ Box-Gum Woodland

e Small Purple-pea

While not recorded by the comprehensive field surveys, two records of Spotted-tailed Quoll
occur in relatively close proximity to the Study Area. The first, a roadkill male was found dead
on Lue Road, 800 metres west of Lue Tip in 2017, while the second was on Maloneys Road
near ‘Bara Downs’ about 5 kilometres north of the Mine Site in 2005. Given these records,
Spotted-tailed Quoll is also considered within Annexure 6.

After an analysis of all MNES within Table 24, the following biota are subject to the significant
impact criteria assessment in Annexure 6:

e Large-eared Pied Bat

o Regent Honeyeater

e Cattle Egret (migratory)

e Latham’s Snipe (migratory)

e White-throated Needletail (migratory)
e Swift Parrot

o Rainbow Bee-eater (migratory)

e Spotted-tailed Quoll

¢ Koala

e Small Purple-pea

e Box-Gum Woodland
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8. BIODIVERSITY OFFSETS

A Biodiversity Offset Strategy (BOS) is currently being prepared by Niche.

This BAR acknowledges that Bowdens Silver currently have a substantial area designated for
biodiversity offsetting within and surrounding the Mine Site and would secure additional
biodiversity offsets to meet all offsetting requirements, the details of which are presented
separately to this BAR (see Niche, 2022).

This section provides a brief overview of the policy and principles that form the framework for
the BOS that is currently being prepared by Niche.

8.1 NSW MAJOR PROJECTS OFFSET POLICY

The NSW biodiversity offsets policy for major projects in NSW commenced on 1 October 2014.
The policy provides for the clarification, standardisation and improvement of biodiversity
offsetting for major project approvals.

The policy applies to SSD and SSI projects, and as such, the Bowdens Silver Project is
considered under this policy.

8.2 NSW OFFSET POLICY PRINCIPLES

The NSW biodiversity offset policy for major projects is underpinned by six principles. This
section identifies how the BAR meets those principles.

Principle 1: 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.

Bowdens Silver have made reasonable attempts to avoid impacts to biodiversity through the
development of a traffic light model. Avoidance and minimisation measures are detailed in
Section 6 of this BAR.

Principle 2: Offset requirements should be based on a reliable and transparent assessment of
losses and gains.

This BAR has been prepared in accordance with the FBA using the BBAM. This assessment
has been identified as the appropriate assessment pathway for the Project.

Principle 3: Offsets must be targeted to the biodiversity values being lost or to higher
conservation priorities.

The BOS currently being prepared by Niche targets any loss of biodiversity value.
Principle 4: Offsets must be additional to other legal requirements.

Biodiversity offsets are a legal requirement of projects assessed under the FBA.
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Principle 5: Offsets must be enduring, enforceable and auditable.

It is expected that any biodiversity offsets established through the BOS, would be enduring,
enforceable and auditable. This would be achieved through the establishment of Biodiversity
Stewardship Agreements and potentially purchase of credits from third parties who have
established Stewardship Agreements and/or payment into the Biodiversity Conservation Trust.

Principle 6: Supplementary measures can be used in lieu of offsets.

While some mitigation measures are detailed within Section 6 of this BAR, the BOS identifies
the measures required to offset the biodiversity impacts of the Project in consideration of the
‘Fulfilling offset requirements’ (flowchart — point 6) within the NSW biodiversity offset policy for
major projects.
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9. CONCLUSION

The Bowdens Silver Project would comprise seven principal components, including an open cut
pit, WRE, stockpile, and TSF. These components would be supported by a range of on-site and
off-site infrastructure. The on-site infrastructure comprises haul roads, water management
structures, power/water reticulation, workshops, stores, compounds and offices/amenities. The
off-site infrastructure comprises a relocated section of Maloneys Road (including a new railway
bridge crossing and new crossing of Lawsons Creek), and a 66kV power line. The Project was
declared a State Significant Development by the NSW Government.

The key impacts of the Project include the following.
e The removal of a total of 381.17 hectares of native vegetation

e This includes 180.17 hectares of BC Act listed Box-Gum Woodland, of which
146.72 hectares also meets the classification of the EPBC Act listed Box-Gum
Woodland.

e Impacts to at least 13 threatened species that are listed as ecosystem credit
species.

e Impacts to six threatened species that are listed as species credit species.

After referral to the Commonwealth Minister for the Environment, the Project was declared to be
a ‘controlled action’ for the purpose of the EPBC Act due to potential adverse impacts on listed
threatened species and communities. However, an assessment against the EPBC Act
Significant Impact Criteria (see Annexure 6) has subsequently been undertaken on the final
Project and in light of the proposed management measures (see Section 6), including the
implementation of the biodiversity offset strategy (see Section 8), this assessment has
concluded that for all listed species, excluding the Regent Honeyeater, there would not be a
significant impact.

The Project would impact habitats for locally occurring threatened biota. The Project could have
a significant impact on Box-Gum Woodland as listed by the EPBC Act and Regent Honeyeater.
However, both appropriate mitigation measures and a biodiversity offset strategy would be
applied should the Project proceed. Further, a range of avoidance measures have been
implemented during the planning phase to minimise the level of impact where possible. Where
impacts are not able to be avoided, a range of detailed mitigation measures are proposed and
these would be implemented. The development and implementation of a biodiversity offset
strategy would meet the requirements of the NSW offset policy for major projects to offset any
potential residual impacts of the Project.

Some revegetation is proposed in addition to the biodiversity offset strategy. In the order of 344
hectares (approximately 153ha woodland and 191ha native grassland) would be revegetated to
native vegetation using species consistent with the existing plant communities. While not
formally accounted for with the biodiversity offset or assessment of impact, in the long-term, the
areas rehabilitated to native vegetation would further reduce impacts to biodiversity.
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Name and Qualifications Experience

Steve Sass

B.App.Sci (Env.Sci) (Hons),
GradCert.CaptVertMngt (CSU)

Director / Project Manager /
Principal Ecologist

Certified Environmental
Practitioner, EIANZ

Practicing Member, Ecological
Consultants Association of NSW
(ECA)

Accredited Biobanking &
Biocertification Assessor (OEH)

Steve is a highly experienced Ecologist, having undertaken
hundreds of ecological surveys and Biodiversity Assessments
across Australia since 1992. Steve has an in-depth working
knowledge of environmental and biodiversity legislation across all
states and territories which allows him to provide detailed and
accurate assessments and formulate practical solutions to clients
and specific projects.

His expertise extends across the widest range of projects including
landscape scale biodiversity surveys and flora and fauna impact
assessments in sensitive areas such as the recently approved
Silverton Wind Farm, Australia’s largest Wind Farm with 600
turbines (~30,000 hectares) near Broken Hill in far western New
South Wales.

Previous and current research holds Steve in high regard within
both the scientific and ecological consultants’ community. To date,
Steve has published, submitted or has in preparation, thirty three
manuscripts within peer-reviewed journals, many of which are
related to threatened species survey, monitoring or management.
Steve was recently appointed “Expert” Status by OEH for a number
of threatened species listed under the NSW Biodiversity
Conservation Act 2016 and is currently a member of an expert
advisory panel appointed by OEH to review wildlife licensing under
this Act.

He has extensive biodiversity experience in western and central
NSW. He has completed hundreds of surveys across the region
including Impact Assessments for numerous mining operations and
exploration activities.

Steve is accredited as a Certified Environmental Practitioner by the
Environment Institute of Australia and New Zealand, is a past
Council member of the Ecological Consultants Association of NSW.

For this assessment, Steve was Project Manager, formulated the
experimental design, led the field survey team, carried out many of
the fauna surveys, conducted the echolocation call analysis and
was the primary author of the BAR. Steve also managed the
biobanking assessment process through the Biobanking Credit
Calculator.

Mark Harris
B.App.Sci (Env Res Mgt)
Senior Botanist/GIS Analyst

Biobanking Assessor (OEH)

Practicing Member, Ecological
Consultants Association of NSW
(ECA)

Mark is a highly experienced Botanist having undertaken flora
surveys across eastern and central Australia. He has more than 12
years’ experience in Biodiversity Assessment and Planning. Mark
has extensive experience with the flora and vegetation
communities of the region confirmed by his two year tenure with the
State-wide Native Vegetation Mapping Project. Mark was
responsible for vegetation mapping around the Nyngan, Nymagee
and Condobolin districts.

Mark completed the flora surveys and BBAM plots/transects for the
vegetation community mapping, and prepared all mapping and
spatial analysis. Mark also preparing sections of the BAR relating to
flora.
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Experience

Joshua Wellington
B. Sc (Environmental)
Senior Project Officer/Botanist

Joshua is a highly experienced Ecologist having undertaken
hundreds of biodiversity surveys in woodland and forests in NSW
and Victoria and has more than 8 years’ experience in
Environmental Planning, Assessment and Management. He has
extensive major project experience, having completed a Regional
Biodiversity Assessment and Constraints and Opportunities
Analysis for a proposed 2,500 hectare mining project in alpine and
sub-alpine vegetation. This included a detailed Biobanking
Assessment of the development site and the identification of
suitable offset areas in the region. Field surveys were designed by
Joshua to ensure compliance with the Biobanking Assessment
Methodology (BBAM) and this led to the completion of more than
100 biobanking/plot transects to ensure adequacy with BBAM.
Joshua has also extensive flora and fauna assessment experience,
having prepared REFs, Biodiversity Assessments and Route
Options Analysis for electricity, road, pipeline and communications
infrastructure. Joshua was also the senior ecologist and primary
author of numerous REFs in coastal and near-coastal region for
Bega Valley Council in the Bega Valley confirming his expertise in
the region.

For this project, Joshua led and assisted with the botanical surveys
including conducting field data collection within potential offset sites
on Bowdens Silver owned land.

Gerry Swan
Adv. Herp. Tech
Herpetologist

Member, Ecological Consultants
Association of NSW (ECA)

Gerry is one of Australia’s leading field herpetologists having co-
authored numerous field guides including ‘A Field Guide to the
Reptiles of New South Wales’, now in its third edition and the
Whitley Award Winning ‘A complete guide to Reptiles of Australia’,
now in its fifth edition.

Gerry is also a highly experienced ecologist conversant with a
variety of mammals and birds. This includes the trapping and
identification of hundreds of mammals along thousands of
kilometres of open pipeline trenches in the QLD, SA and NT.
Sass and Swan have collaborated on a number of ecological
surveys, research and Major Project assessments over the past 10
years. Their collaborations have also included research on
endangered species such as the Tawny Rock Dragon
(Ctenophorus decresii), Barrier Range Dragon (Ctenophorus
mirrityana) Marble-headed Snake-lizard (Delma australis) and
Slender Mallee Blue-tongue (Cyclodomorphus melanops) and
fauna community composition in a variety of landscapes in NSW.
Gerry has carried out many of the herpetofauna surveys and
assisted with nocturnal surveys.

Harrison Warne
B. Sc (Zoology and Ecology)
Ecologist

Harrison is a highly experienced ecologist despite graduating from
James Cook University in 2018. He has extensive field
identification skills in reptiles, frogs, mammals and birds. He has
completed numerous fauna surveys on major projects including the
Nyngan Scandium Project and Thackaringa Cobalt Project.

For this project, Harrison both led and assisted some of the fauna
surveys.
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Kylie Blain

AssocDeg. App.Sci (Parks,
Recreation & Heritage)

Ecologist

Kylie is a graduate of Charles Sturt University and has a variety of
field ecological experience, both on the NSW south coast and in
western and central NSW.

For this project, Kylie carried out the database searches and
assisted with the desktop analysis.

Brett Aitchison
Assistant Herpetologist

Brett has over 10 years’ experience surveying for Australian
reptiles and amphibians as a volunteer for the Australian
Herpetological Society. He is the current field trip coordinator given
his experience in the identification of reptiles and amphibians. For
this assessment, he assisted with the herpetofauna surveys.

Linda Sass

Assoc.Deg. Gn.St (Science), B.A,
Dip. Ed (Sec)

Director / Senior Ecologist

Member, Ecological Consultants
Association of NSW (ECA)

Linda is an experienced ecologist having conducted flora and fauna
surveys across NSW over the past 12 years.

Linda has extensive experience with the flora and fauna of
southern, central and western NSW. In recent years, she has
completed flora surveys for a proposed water pipeline in western
NSW and a biodiversity study of an existing mining operation on
the Cobar Peneplain.

Linda conducted an internal review of this report.
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240 Australian Government

Department of the Environment and Energy

EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Report created: 05/02/19 10:48:51

Summary

Details
Matters of NES
Other Matters Protected by the EPBC Act
Extra Information

Caveat

Acknowledgements

This map may contain data which are
©Commonwealth of Australia
{Geoscience Australia), ©PSMA 2010

Coordinates
Buffer: 5.0Km
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Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places. None
Wetlands of International Importance: 4

Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None

Listed Threatened Ecological Communities: 4
Listed Threatened Species: 34
Listed Migratory Species: 12

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at

http: iwww environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: 1
Commonwealth Heritage Places: None
Listed Marine Species: 19
Whales and Other Cetaceans: None
Ciritical Habitats: None

Commonwealth Reserves Terrestrial:  None

Australian Marine Parks: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: None
Regional Forest Agreements: None
Invasive Species: 28

Nationally Important Wetlands: None
Key Ecological Features (Marine) None
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Matters of National Environmental Significance

Wetlands of International Importance (Ramsar)
Name

Banrock station wetland complex

Riverland

The coorong, and lakes alexandrina and albert wetland
The macqguarie marshes

Listed Threatened Ecological Communities

BOWDENS SILVER PTY LIMITED

Bowdens Silver Project
Report No. 429/33

[ Resource Information ]
Proximity
800 - 900km upstream
800 - 900km upstream
1000 - 1100km
200 - 300km upstream

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to

produce indicative distribution maps.

Name Status

Grey Box (Eucalyptus microcarpa) Grassy Woodlands Endangered

and Derived Native Grasslands of South-eastern

Australia

Natural Temperate Grassland of the South Eastern Critically Endangered
Highlands

Upland Basalt Eucalypt Forests of the Sydney Basin Endangered
Bioregion

White Box-Yellow Box-Blakely's Red Gum Grassy Critically Endangered
Woodland and Derived Native Grassland

Listed Threatened Species

Name Status

Birds

Anthochaera phrygia

Regent Honeyeater [82338] Critically Endangered

Botaurus poiciloptilus
Australasian Bittern [1001] Endangered

Calidris ferruginea
Curlew Sandpiper [856] Critically Endangered

Grantiella picta
Painted Honeyeater [470] Vulnerable

Lathamus discolor
Swift Parrot [744] Critically Endangered

Leipoa ocellata
Malleefowl [934] Vulnerable

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847] Critically Endangered

Polytelis swainsonii
Superb Parrot [738] Vulnerable

EnviroKey Pty Ltd

Type of Presence
Community likely to occur
within area

Community may occur
within area

Community may occur
within area

Community likely to occur
within area

[ Resource Information ]

Type of Presence

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species
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Name

Rostratula australis

Australian Painted-snipe, Australian Painted Snipe
[77037]

Fish

Galaxias rostratus

Flathead Galaxias, Beaked Minnow, Flat-headed
Galaxias, Flat-headed Jollytail, Flat-headed Minnow
[84745]

Maccullochella peelii

Murray Cod [66633]

Macquaria australasica
Macquarie Perch [66632]

Frogs
Litoria booroolongensis
Booroolong Frog [1844]

Mammals

Chalinolobus dwyeri
Large-eared Pied Bat, Large Pied Bat [183]

SPECIALIST CONSULTANT STUDIES

Part 9a: Biodiversity Assessment Report - Updated

Status

Endangered

Critically Endangered

Vulnerable

Endangered

Endangered

Vulnerable

Dasyurus maculatus maculatus {(SE mainland population)

Spot-tailed Quoll, Spotted-tail Quell, Tiger Quoll
(southeastern mainland population) [75184]

Nyctophilus corbeni

Corben's Long-eared Bat, South-eastern Long-eared

Bat [83395]

Petauroides volans
Greater Glider [254]

Petrogale penicillata
Brush-tailed Rock-wallaby [225]

Endangered

Vulnerable

Vulnerable

Vulnerable

Phascolarctos cinereus (combined populations of Qld, NSW and the ACT)

Koala (combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Pseudomys novaehollandiae

New Holland Mouse, Pookila [96]

Pteropus poliocephalus
Grey-headed Flying-fox [186]

Plants
Cryptostylis hunteriana
Leafless Tongue-orchid [19533]

Dichanthium setosum
bluegrass [14159]

Euphrasia arguta
[4325]

Homoranthus darwinioides
[12974]

9a-134

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Critically Endangered

Vulnherable

Type of Presence
habitat may occur within
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour may occur within
area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur
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Name Status Type of Presence
within area

Leucochrysum albicans var. tricolor

Hoary Sunray, Grassland Paper-daisy [56204] Endangered Species or species habitat
likely to occur within area

Pelargonium sp. Striatellum (G.W.Carr 10345)

Omeo Stork's-bill [84065] Endangered Species or species habitat
may occur within area

Philotheca ericifolia

[64942] Vulnerable Species or species habitat
likely to occur within area

Prasophyllum petilum

Tarengo Leek Orchid [55144] Endangered Species or species habitat

Prasophyllum sp. Wybong (C.Phelps ORG 5269)
a leek-orchid [81964]

Swainsona recta

Ciritically Endangered

may occur within area

Species or species habitat
may occur within area

Small Purple-pea, Mountain Swainson-pea, Small Endangered Species or species habitat

Purple Pea [7580] likely to occur within area

Thesium australe

Austral Toadflax, Toadflax [15202] Vulnerable Species or species habitat
may occur within area

Reptiles

Aprasia parapulchella

Pink-tailed Worm-lizard, Pink-tailed Legless Lizard Vulnerable Species or species habitat

[1665] likely to occur within area

Delma impar

Striped Legless Lizard [1649] Vulnerable Species or species habitat

Listed Migratory Species

may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name
Migratory Marine Birds

Apus pacificus
Fork-tailed Swift [678]

Migratory Terrestrial Species

Hirundapus caudacutus
White-throated Needletail [682]

Monarcha melanopsis
Black-faced Monarch [609]

Motacilla flava
Yellow Wagtail [644]

Myiagra cyanoleuca
Satin Flycatcher [612]

Rhipidura rufifrons
Rufous Fantail [592]

Migratory Wetlands Species

Actitis hypoleucos
Common Sandpiper [59309]

EnviroKey Pty Ltd

Threatened

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within
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Name Threatened Type of Presence
area
Calidris acuminata

Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris ferruginea
Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris melanotos

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863] Species or species habitat
may occur within area

Numenius madagascariensis

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Other Matters Protected by the EPBC Act

Commonwealth Land [ Resource Information ]

The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to
the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land
department for further information.

Name

Commonwealth Land - Commonwealth Trading Bank of Australia

Listed Marine Species [ Resource Information ]
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name Threatened Type of Presence

Birds

Actitis hypoleucos

Common Sandpiper [59309] Species or species habitat

may occur within area

Apus pacificus
Fork-tailed Swift [678] Species or species habitat
likely to occur within area

Ardea alba

Great Egret, White Egret [59541] Species or species habitat
likely to occur within area

Ardea ibis

Cattle Egret [59542] Species or species habitat

may occur within area

Calidris acuminata
Sharp-tailed Sandpiper [874] Species or species habitat
may occur within area

Calidris ferruginea
Curlew Sandpiper [856] Critically Endangered Species or species habitat
may occur within area

Calidris melanotos

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Chrysococcyx osculans
Black-eared Cuckoo [705] Species or species habitat
likely to occur within area

9a - 136 EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project
Report No. 429/33

Name Threatened Type of Presence
Gallinago hardwickii
Latham's Snipe, Japanese Snipe [863] Species or species habitat

may occur within area

Haliaeetus leucogaster
White-bellied Sea-Eagle [943] Species or species habitat
may occur within area

Hirundapus caudacutus
White-throated Needletail [682] Species or species habitat
likely to occur within area

Lathamus discolor

Swift Parrot [744] Critically Endangered Species or species habitat
likely to occur within area

Merops ornatus
Rainbow Bee-eater [670] Species or species habitat
may occur within area

Monarcha melanopsis

Black-faced Monarch [609] Species or species habitat
known to occur within area

Motacilla flava

Yellow Wagtail [644] Species or species habitat
may occur within area

Myiagra cyanoleuca

Satin Flycatcher [612] Species or species habitat
likely to occur within area

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Rhipidura rufifrons
Rufous Fantail [592] Species or species habitat
likely to occur within area

Rostratula benghalensis (sensu lato)
Painted Snipe [889] Endangered® Species or species habitat
may occur within area

Extra Information

Invasive Species [ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from
Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name Status Type of Presence

Birds

Acridotheres tristis

Common Myna, Indian Myna [387] Species or species habitat

likely to occur within area
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Name
Anas platyrhynchos
Mallard [974]

Carduelis carduelis
European Goldfinch [403]

Columba livia

Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Passer domesticus
House Sparrow [405]

Streptopelia chinensis
Spotted Turtle-Dove [780]

Sturnus vulgaris
Common Starling [389]

Turdus merula
Common Blackbird, Eurasian Blackbird [5986]

Mammals
Bos taurus
Domestic Cattle [16]

Canis lupus familiaris
Domestic Dog [82654]

Capra hircus
Goat [2]

Felis catus
Cat, House Cat, Domestic Cat [19]

Feral deer
Feral deer species in Australia [85733]

Lepus capensis
Brown Hare [127]

Mus musculus
House Mouse [120]

Oryctolagus cuniculus
Rabhit, European Rabbit [128]

Rattus rattus
Black Rat, Ship Rat [84]

Sus scrofa
Pig [6]

Vulpes vulpes
Red Fox, Fox [18]
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Status

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area
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Name Status Type of Presence

Plants

Asparagus asparagoides

Bridal Creeper, Bridal Veil Creeper, Smilax, Florist's Species or species habitat
Smilax, Smilax Asparagus [22473] likely to occur within area

Chrysanthemoides monilifera
Bitou Bush, Boneseed [18983] Species or species habitat
may occur within area

Cytisus scoparius

Broom, English Broom, Scotch Broom, Common Species or species habitat
Broom, Scottish Broom, Spanish Broom [5934] likely to occur within area

Genista sp. X Genista monspessulana
Broom [67538] Species or species habitat
may occur within area

Nassella trichotoma

Serrated Tussock, Yass River Tussock, Yass Tussock, Species or species habitat
Nassella Tussock (NZ) [18884] likely to occur within area
Opuntia spp.

Prickly Pears [82753] Species or species hahitat

likely to occur within area

Pinus radiata

Radiata Pine Monterey Pine, Insignis Pine, Wilding Species or species habitat
Pine [20780] may occur within area

Rubus fruticosus aggregate

Blackberry, European Blackberry [68406] Species or species habitat
likely to occur within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii
Willows except Weeping Willow, Pussy Willow and Species or species habitat
Sterile Pussy Willow [68497] likely to occur within area
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Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geclogy, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hully;
or captured manually or by using topographic features (national park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only oceur in small numbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-32.616805 149.847306,-32.617528 149.873399,-32.638057 149.875116,-32.634299 149.838895,-32.615504 149.841985,-32.615504
149.841985,-32.616805 149.847306
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EPBC Act Protected Matters Report

This report provides general guidance on matters of national environmental significance and other matters
protected by the EPBC Act in the area you have selected.

Information on the coverage of this report and qualifications on data supporting this report are contained in the
caveat at the end of the report.

Information is available about Environment Assessments and the EPBC Act including significance guidelines,
forms and application process details.

Report created: 05/02/19 10:42:36
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Summary

Matters of National Environmental Significance

This part of the report summarises the matters of national environmental significance that may occcur in, or may
relate to, the area you nominated. Further information is available in the detail part of the report, which can be
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a
significant impact on one or more matters of national environmental significance then you should consider the
Administrative Guidelines on Significance.

World Heritage Properties: None
National Heritage Places: None
Wetlands of International Importance: 5

Great Barrier Reef Marine Park: None
Commonwealth Marine Area: None

Listed Threatened Ecological Communities: 5
Listed Threatened Species: 36
Listed Migratory Species: 12

Other Matters Protected by the EPBC Act

This part of the report summarises other matters protected under the Act that may relate to the area you nominated.
Approval may be required for a proposed activity that significantly affects the environment on Commonwealth land,
when the action is outside the Commonwealth land, or the environment anywhere when the action is taken on
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to
take an action that is likely to have a significant impact on the environment anywhere.

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a
place are part of the 'environment’, these aspects of the EPBC Act protect the Commonwealth Heritage values of a
Commonwealth Heritage place. Information on the new heritage laws can be found at

http: fiwww environment.gov.au/heritage

A permit may be required for activities in or on a Commonwealth area that may affect a member of a listed threatened
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of
a listed marine species.

Commonwealth Land: 1
Commonwealth Heritage Places: None
Listed Marine Species: 19
Whales and Other Cetaceans: None
Critical Habitats: None

Commonwealth Reserves Terrestrial: None

Australian Marine Parks: None

Extra Information

This part of the report provides information that may also be relevant to the area you have nominated.

State and Territory Reserves: 2
Regional Forest Agreements: None
Invasive Species: 30
Nationally Important Wetlands: None
Key Ecological Features (Marine) None
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Details

Matters of National Environmental Significance

Wetlands of International Importance (Ramsar)
Name

Banrock station wetland complex

Hunter estuary wetlands

Riverland

The coorong. and lakes alexandrina and albert wetland
The macquarie marshes

Listed Threatened Ecological Communities

[ Resource Information ]
Proximity

800 - 900km upstream

150 - 200km upstream

800 - 900km upstream

900 - 1000km upstream
200 - 300km upstream

[ Resource Information ]

For threatened ecological communities where the distribution is well known, maps are derived from recovery
plans, State vegetation maps, remote sensing imagery and other sources. Where threatened ecological
community distributions are less well known, existing vegetation maps and point location data are used to

produce indicative distribution maps.

Name Status
Central Hunter Valley eucalypt forest and woodland Critically Endangered

Grey Box (Eucalyptus microcarpa) Grassy Woodlands Endangered

and Derived Native Grasslands of South-eastern

Australia

Natural Temperate Grassland of the South Eastern Critically Endangered
Highlands

Upland Basalt Eucalypt Forests of the Sydney Basin Endangered
Bioregion

White Box-Yellow Box-Blakely's Red Gum Grassy Critically Endangered
Woodland and Derived Native Grassland

Listed Threatened Species

Name Status

Birds

Anthochaera phrygia

Regent Honeyeater [82338] Critically Endangered

Botaurus poiciloptilus
Australasian Bittern [1001] Endangered

Calidris ferruginea
Curlew Sandpiper [856] Critically Endangered

Grantiella picta
Painted Honeyeater [470] Vulnerable

Lathamus discolor
Swift Parrot [744] Critically Endangered

Leipoa ocellata
Malleefowl [934] Vulnerable

Numenius madagascariensis
Eastern Curlew, Far Eastern Curlew [847] Critically Endangered

9a - 144

Type of Presence
Community may occur
within area

Community likely to occur
within area

Community may occur
within area

Community may occur
within area

Community likely to occur
within area

[ Resource Information ]
Type of Presence

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within
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Name

Polytelis swainsonii
Superb Parrot [738]

Rostratula australis

Australian Painted-snipe, Australian Painted Snipe
[77037]

Fish

Galaxias rostratus

Flathead Galaxias, Beaked Minnow, Flat-headed
Galaxias, Flat-headed Jollytail, Flat-headed Minnow
[84745]

Maccullochella peelii

Murray Cod [66633]

Macquaria australasica
Macquarie Perch [66632]

Frogs
Litoria booroolongensis
Booroolong Frog [1844]

Mammals

Chalinolobus dwyeri
Large-eared Pied Bat, Large Pied Bat [183]

Status

Vulnerable

Endangered

Critically Endangered

Vulnerable

Endangered

Endangered

Vulnerable

Dasyurus maculatus maculatus (SE mainland population)

Spot-tailed Quoll, Spotted-tail Quoll, Tiger Quoll
{southeastern mainland population) [75184]

Nyctophilus corbeni
Corben's Long-eared Bat, South-eastern Long-eared
Bat [83395]

Petauroides volans
Greater Glider [254]

Petrogale penicillata
Brush-tailed Rock-wallaby [225]

Phascolarctos cinereus {combined populations of
Koala {combined populations of Queensland, New
South Wales and the Australian Capital Territory)
[85104]

Pseudomys novaehollandiae

New Holland Mouse, Pookila [96]

Pteropus poliocephalus
Grey-headed Flying-fox [186]

Plants
Androcalva procumbens
[87153]

Cryptostylis hunteriana
Leafless Tongue-orchid [19533]

Dichanthium setosum
bluegrass [14159]

EnviroKey Pty Ltd

Endangered

Vulnerable

Vulnerable

Vulnerable

Id, NSW and the ACT

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable

Vulnerable
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Type of Presence
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Foraging, feeding or related
behaviour may occur within
area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
likely to occur within area
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Name Status Type of Presence
Euphrasia arguta
[4325] Critically Endangered Species or species habitat

Homoranthus darwinioides

likely to occur within area

[12974] Vulnerable Species or species habitat
known to occur within area

Leucochrysum albicans var. tricolor

Hoary Sunray, Grassland Paper-daisy [56204] Endangered Species or species habitat
known to occur within area

Pelargonium sp. Striatellum (G.W.Carr 10345)

Omeo Stork's-bill [84065] Endangered Species or species habitat
may occur within area

Philotheca ericifolia

[64942] Vulnerable Species or species habitat
likely to occur within area

Prasophyllum petilum

Tarengo Leek Orchid [55144] Endangered Species or species habitat

Prasophyllum sp. Wybong (C.Phelps ORG 5269)
a leek-orchid [81964]

Swainsona recta

Critically Endangered

may occur within area

Species or species habitat
may occur within area

Small Purple-pea, Mountain Swainson-pea, Small Endangered Species or species habitat

Purple Pea [7580] known to occur within area

Thesium australe

Austral Toadflax, Toadflax [15202] Vulnerable Species or species habitat
may occur within area

Tylophora linearis

[65231] Endangered Species or species habitat
may occur within area

Reptiles

Aprasia parapulchella

Pink-tailed Worm-lizard, Pink-tailed Legless Lizard Vulnerable Species or species habitat

[1665] likely to occur within area

Delma impar

Striped Legless Lizard [1649] Vulnerable Species or species habitat

Listed Migratory Species

may occur within area

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name
Migratory Marine Birds

Apus pacificus
Fork-tailed Swift [678]

Migratory Terrestrial Species
Hirundapus caudacutus
White-throated Needletail [682]

Monarcha melanopsis
Black-faced Monarch [609]

Motacilla flava
Yellow Wagtail [644]

9a - 146

Threatened

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area
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Name
Myiagra cyancleuca
Satin Flycatcher [612]

Rhipidura rufifrons
Rufous Fantail [592]

Migratory Wetlands Species

Actitis hypoleucos
Common Sandpiper [59309]

Calidris acuminata
Sharp-tailed Sandpiper [874]

Calidris ferruginea
Curlew Sandpiper [856]

Calidris melanotos
Pectoral Sandpiper [858]

Gallinago hardwickii

Latham's Snipe, Japanese Snipe [863]

Numenius madagascariensis

Eastern Curlew, Far Eastern Curlew [847]

Other Matters Protected by the EPBC Act

Commonwealth Land

The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to

Threatened

Critically Endangered

Critically Endangered

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/33

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area

[ Resource Information ]

the unreliability of the data source, all proposals should be checked as to whether it impacts on a
Commonwealth area, before making a definitive decision. Contact the State or Territory government land

department for further information.

Name

Commonwealth Land - Commonwealth Trading Bank of Australia

Listed Marine Species

[ Resource Information ]

* Species is listed under a different scientific name on the EPBC Act - Threatened Species list.

Name
Birds

Actitis hypoleucos
Common Sandpiper [59309]

Apus pacificus
Fork-tailed Swift [678]

Ardea alba
Great Egret, White Egret [59541]

Ardea ibis
Cattle Egret [59542]

Calidris acuminata
Sharp-tailed Sandpiper [874]

EnviroKey Pty Ltd

Threatened

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
known to occur within area

Species or species habitat
may occur within area

Species or species habitat
may occur within area
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Name Threatened Type of Presence

Calidris ferruginea

Curlew Sandpiper [856] Critically Endangered Species or species hahitat
may occur within area

Calidris melanotos

Pectoral Sandpiper [858] Species or species habitat
may occur within area

Chrysococcyx osculans

Black-eared Cuckoo [705] Species or species habitat
likely to occur within area

Gallinago hardwickii

Latham's Snipe, Japanese Snipe [863] Species or species hahitat
may occur within area

Haliaeetus leucogaster

White-bellied Sea-Eagle [943] Species or species habitat
may occur within area

Hirundapus caudacutus

White-throated Needletail [682] Species or species hahitat
known to occur within area

Lathamus discolor

Swift Parrot [744] Critically Endangered Species or species habitat
known to occur within area

Merops ornatus

Rainbow Bee-eater [670] Species or species hahitat
may occur within area

Monarcha melanopsis

Black-faced Monarch [609] Species or species habitat
known to occur within area

Motacilla flava

Yellow Wagtail [644] Species or species habitat
may occur within area

Myiagra cyanoleuca

Satin Flycatcher [612] Species or species hahitat
likely to occur within area

Numenius madagascariensis

Eastern Curlew, Far Eastern Curlew [847] Critically Endangered Species or species habitat
may occur within area

Rhipidura rufifrons

Rufous Fantail [592] Species or species hahitat
likely to occur within area

Rostratula benghalensis (sensu lato)

Painted Snipe [889] Endangered® Species or species habitat
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Extra Information

State and Territory Reserves
Name

Goulburn River

Munghom Gap

Invasive Species

[ Resource Information ]
State
NSW
NSW

[ Resource Information ]

Weeds reported here are the 20 species of national significance (WoNS), along with other introduced plants
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The
following feral animals are reported: Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from

Landscape Health Project, National Land and Water Resouces Audit, 2001.

Name

Birds

Acridotheres tristis

Common Myna, Indian Myna [387]

Anas platyrhynchos
Mallard [974]

Carduelis carduelis
European Goldfinch [403]

Columba livia

Rock Pigeon, Rock Dove, Domestic Pigeon [803]

Lonchura punctulata
Nutmeg Mannikin [399]

Passer domesticus
House Sparrow [405]

Pycnonotus jocosus
Red-whiskered Bulbul [631]

Streptopelia chinensis
Spotted Turtle-Dove [780]

Sturnus vulgaris
Common Starling [389]

Turdus merula

Common Blackbird, Eurasian Blackbird [596]

Mammals
Bos taurus
Domestic Cattle [16]

Canis lupus familiaris
Domestic Dog [82654]

Capra hircus
Goat [2]

Felis catus
Cat, House Cat, Domestic Cat [19]

EnviroKey Pty Ltd

Type of Presence

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species habitat
likely to occur within area

Species or species
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Name Status Type of Presence
habitat likely to occur within
area

Feral deer

Feral deer species in Australia [85733] Species or species habitat

likely to occur within area

Lepus capensis

Brown Hare [127] Species or species habitat
likely to occur within area

Mus musculus

House Mouse [120] Species or species habitat
likely to occur within area

Oryctolagus cuniculus
Rabbit, European Rabbit [128] Species or species habitat
likely to occur within area

Rattus rattus

Black Rat, Ship Rat [84] Species or species habitat
likely to occur within area

Sus scrofa

Pig [6] Species or species habitat
likely to occur within area

Vulpes vulpes
Red Fox, Fox [18] Species or species habitat
likely to occur within area

Plants

Asparagus asparagoides

Bridal Creeper, Bridal Veil Creeper, Smilax, Florist's Species or species habitat
Smilax, Smilax Asparagus [22473] likely to occur within area

Asparagus plumosus
Climbing Asparagus-fern [48993] Species or species habitat
likely to occur within area

Chrysanthemoides monilifera
Bitou Bush, Boneseed [18983] Species or species habitat
may occur within area

Genista sp. X Genista monspessulana
Broom [67538] Species or species habitat
may occur within area

Nassella trichotoma

Serrated Tussock, Yass River Tussock, Yass Tussock, Species or species habitat
Nassella Tussock (NZ) [18884] likely to occur within area
Opuntia spp.

Prickly Pears [82753] Species or species habitat

likely to occur within area

Pinus radiata

Radiata Pine Monterey Pine, Insignis Pine, Wilding Species or species habitat
Pine [20780] may occur within area

Rubus fruticosus aggregate
Blackberry, European Blackberry [68406] Species or species habitat
likely to occur within area

Salix spp. except S.babylonica, S.x calodendron & S.x reichardtii
Willows except Weeping Willow, Pussy Willow and Species or species habitat
Sterile Pussy Willow [68497] likely to occur within area
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Caveat

The information presented in this report has been provided by a range of data sources as acknowledged at the end of the report.

This report is designed to assist in identifying the locations of places which may be relevant in determining obligations under the Environment
Protection and Biodiversity Conservation Act 1999. It holds mapped locations of World and National Heritage properties, Wetlands of International
and National Importance, Commonwealth and State/Territory reserves, listed threatened, migratory and marine species and listed threatened
ecological communities. Mapping of Commonwealth land is not complete at this stage. Maps have been collated from a range of sources at various
resolutions.

Not all species listed under the EPBC Act have been mapped (see below) and therefore a report is a general guide only. Where available data
supports mapping, the type of presence that can be determined from the data is indicated in general terms. People using this information in making
a referral may need to consider the qualifications below and may need to seek and consider other information sources.

For threatened ecological communities where the distribution is well known, maps are derived from recovery plans, State vegetation maps, remote
sensing imagery and other sources. Where threatened ecological community distributions are less well known, existing vegetation maps and point
location data are used to produce indicative distribution maps.

Threatened, migratory and marine species distributions have been derived through a variety of methods. Where distributions are well known and if
time permits, maps are derived using either thematic spatial data (i.e. vegetation, soils, geology, elevation, aspect, terrain, etc) together with point
locations and described habitat; or environmental modelling (MAXENT or BIOCLIM habitat modelling) using point locations and environmental data
layers.

Where very little information is available for species or large number of maps are required in a short time-frame, maps are derived either from 0.04
or 0.02 decimal degree cells; by an automated process using polygon capture techniques (static two kilometre grid cells, alpha-hull and convex hull);
or captured manually or by using topographic features (nhational park boundaries, islands, etc). In the early stages of the distribution mapping
process (1999-early 2000s) distributions were defined by degree blocks, 100K or 250K map sheets to rapidly create distribution maps. More reliable
distribution mapping methods are used to update these distributions as time permits.

Only selected species covered by the following provisions of the EPBC Act have been mapped:
- migratory and
- marine

The following species and ecological communities have not been mapped and do not appear in reports produced from this database:

- threatened species listed as extinct or considered as vagrants
- some species and ecological communities that have only recently been listed
- some terrestrial species that overfly the Commonwealth marine area
- migratory species that are very widespread, vagrant, or only occur in small nhumbers
The following groups have been mapped, but may not cover the complete distribution of the species:
- non-threatened seabirds which have only been mapped for recorded breeding sites
- seals which have only been mapped for breeding sites near the Australian continent

Such breeding sites may be important for the protection of the Commonwealth Marine environment.

Coordinates

-32.244207 149.770359,-32.265112 149.775166,-32.274401 149.773106,-32.294718 149.7374,-32.31387 149.732594,-32.324896 149.725041,-
32.378262 149.717488,-32.381741 149.738087,-32.395077 149.736714,-32.404933 149.733967,-32.413048 149.726414,-32.472155 149.715492 -
32.488243 149.708626,-32.51067 149.703476,-32.531224 149.703476,-32.565662 149.735405,-32.601534 149.755661,-32.594799 148.765928,-
32.58641 149.773825,-32.586121 149.782408,-32.593353 149.806269,-32.509716 149.814852,-32.612297 140.828413,-32.616924 148.838541 -
32.614321 149.847982,-32.616779 149.852617,-32.624442 149.864119,-32.623864 149.868925
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Please feel free to provide feedback via the Contact Us page.
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Annexure 3

BBAM Plot/Transect Raw Field
Data Sheets

(Total No. of pages including blank pages = 92)

Note: This Annexure is only available on the digital version of this document
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Eco Logical Australia - Biobank plot data sheet Site Sheet No. 377 o
N
‘Ref Site D '{fBDL\,AWg“[ Recorders | {21 .,Da“té- 7o
“Wapoint/- R S 7 A _RAN | St 65864
;Plotp !r|>n ; AL’(O Easting® - MR 764 422 ‘N"”h'“g End:%zgq“’( v
' “Phota no;=:| St 7077 Plot otient/ -
GPS,dat_um : {Camera) .| End. 70K SlopelAspect 12° 1 1%3°  SHutl

* Record from Easting and Nerthing from both ends of the 50m transect

!

7z Vegetation Zone ldentification
“Biometric Vegetation Type .= ¢ e; _
" '(Createastandard short verswn) pCT 24 (
Ancillary Code ' i _ G
o A(Usually condition descrlptlon) B D‘ u\ B S\J\r u\au) J\-
Condition: : e Habitat
7 {Low or Mod-Good) aﬁ‘@v‘\ ) Features fasy \Gfﬁtvnc, R
lao'\‘ wJ\J' Q'E\ NME‘&L "T_,
(? 20 x 20m - |"Number of hative | Use species fist over page (full Id is not required) CQ7 - NPS)
. Quiadrat | plant species = (NP
5 ~60m | Nativeover T, . Sum 53‘-5%
3 Transect | Storey cover () 40[70[40 | L0 80|30 20123 S0l 7 10 | Nos)
~= 10 [ Native mid-storey’ ) ] Sum/ o %
< | Points: ] cover (%) Of o] ¥ 9 O 0 O Z|I0j]20 wi 10 ‘&N{S)
S T Native gfound - | Double score out | 2
;P C | cover {hits/s0 AT D of 5010 4oL % | (NGSO)
7 50fn: L ~pN0|rtns)—:Gras;es - ‘

~ sr o Native ground
“Trapsect f ol S : Doubl t %

O R o i Ll Err N

. { )
Péints -+ | points) — Shiubs -+

S sl 'E:\tgl:(gig;égd_ il Double score out | 2~ %

j3 S L points) S other. ofSotoget% | (NGGO)

S pae s Overgtorey s ' - Sum exotic
- 50m - yd ;

5 Transect | (10points) .~ - ard ardie - sumitd fcrg\;:r(k)

, =10 | Midstorey. - - g i (@)Hb)+c)
- points "} {10 points) - ' / d / / / / 4 54 / Suml(1bg
_'5Q_P_°!n.f(s._-.;Ground o © O %

S (50 pomts) | Double P

D : score

2505nmx ke Numb_erio_ftre__e_s- 1 @ ._.Tota‘l'lehgth fallen Iogé 1OV + 2. = 43 m
Quadrat*. - with hollows... .- 2 >10em width- m
Wh | g el All canopy spp |n Veg Zone (lndIV <50m'7) - F.’ro_portpn_. :
Veze e Over_StorEV L E 5[}"‘3 '(ib\h-g M /—\ ‘F\(N-\\J\J ‘\#‘\0\ M o
g __:regenergngn____- = mgg(\{? ) O g
iR C.. emo\\u,\r\\t [N _
CStrata | Formi o e " Species Héight range’ | -~ PFC:
SUgperti| T = spm—odiﬁ‘ Ele 25
Upperz | T [ elleMan 0—25 s
M ) 6 P Vnesms, \ ~ 4 4
SMdzo S b emoYes | —2-5 2
Lower 1 e et n O — |\ ‘
Lowerz S P Waew g, -\ !

Form: (T) Tree; (M) Mallee tree; {S) Shrub; (G) Tussock Grass (Pea/Themeda); (d) Sod grass (Couch/Kikuyu); {L}
Vine/climber/scrambler; (V) Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Fern; (P) Palm; (A) Cycad
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gt {ang

]

[ Plot ] ¥ [ SiteName .31 Fioiowde .o d [" Date [ T{le]d |
| Natives (20m Quadrat) [FIC] A ] Exotics (20m Quadrat) [F]c] A
ST I TR AT T e s OVERSTOREY, R e g e T T
1] &, spers lesl 13
2 f(_@./(i @—'\{7L'€ ul S‘J ::_
3 . oo T3 3
4
5
6 .
7 (3)
8
N TR “MIDSTOREY: -~
9 [ Ancio cneS RN
10| | onre sant A =] 7
M| Pors {eng. < | 4 20
121 Ship 4nk <1 |
13 T L
14
15
i8
17
18
19
20
2 3
22
R e GROUNDCOVER /- othet =
23 [Fiflotrs  four Fl1l s
24 | fnbed  Loste el oo
25 | Piae fin [ 2
28 {1 e Lo G| ! {02
27 | Muiew i -\() [ { o0
28 |0, N ol wepervnsy 5 Go| 11 s
29 [ gt =g i A INIE
30 Lr‘) FaTAT- Y IV\_«.L/’(‘!‘\' - / 20’
3Nlben  da-le £ z
32 . __g;y\r\ 73 .o r\,(\..@_('i - f 5P
33 |t ’ oves A ] so
3 [ a o mezen ¢ | ! 5
35 [ HE.GL olihg St =5
36 " e .‘.(J[Q = f’ 10-
37 po-ﬂf\c\ \_()AW\\—»L (- !/ 2o
38 | (et crwood L0 Ao lal O /] 7
39 Pitdenaca 7 e SN f
40 i
41 P e salsat 171 2
A2 [ o gt Spreariie s f ey 2p. < i 2
BB o conan ‘ il
44
45
* Cover (C): Estimate of the appropriate cover measure for each recorded species; from 4-5 and then 1o the nearest 5%,
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plot, Use the following
intervals, 1,2,3,4,5,6,7,8,9,10,20,50,100,500,1000 or specify a number greater than 1000 if required,
Form: * (T) Tree; (M} Matlee tree; (S} Shrub; (G} Tussock Grass (Pea/Themeda); (d) Sod grass (Couch/Kikuyu); (L} Vinefclimber/scrambler;
{\) Sedge (Cyperoid); (R) Rush (Restiold, Juncaceae): (F) Forb; (E) Farn, (P} Palm; (A) Cycad
Braun-blanquet: 1=<5% (rare, <3 individividuals); 2=<5% {uncommon, scaltered/localised); 3=<5% (common, consistent thru
plot); 4a=<5% (very abundant, many individuals thru plot); 4b=5-25%; 5=25-50%, 6=50-75%; 7=75-100%

* Note: Cover and Abundance should be collected unless otherwise staled, as per Native Veg. Interim Type Standard (Sivertsen 2009)

g LG
HE 4

_l(;,__‘(f wi Foe o

!@ ¢ (7)\,]_ [( PR
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BOWDENS SILVER PTY LIMITED
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Eco Logical Australia - Biobank plot data sheet Site Sheet No. S8
RefSiteID [ Fu s, [ |Recorders | 2y e a0y
Wapomt/ : e ST A LN, S ; . St REROZCT
_ PlotID - L)\ Basting” IEnd 764 24677 | NoningT.  [Engb3%b (83
Z GPSd fi - Photono.: [ St 70 4A “Plot orient. 7H
’\ atum (Camera) End: 7 (D -SlopeIAspect =° 174"
*Record from Easting and Nerthing from both ends of the 50m transect f‘\~ s
£ Vegetation Zone Identification imm‘x;f; line
(CA Biometric Vegetation Type =" B)
< {Create & standard short verswn) Q A 22 4 ;
Ancillary Code :: SELT
.o “(Usuzlly condition descnphon) 6l’”_°\/)") 0 \(U?-« 'G—'M'J‘ m\ou\ AGM(\% “me_
Condition - . Habitat :
)\) {Low, orMod Good) (A@W\ . Features . A\G’“’ Q‘\I‘Wﬂ\c’-ﬂz— lm,e_
E 20 )(_2()_m ::Nu'n:'[ber__.‘of _native =| Use spacies list over page (full 1d is not required) 4/3
3 --Quadrat ! plant species - L = (NP8)
5 "450m |- Native over- - .. ; . L sums -G
U% Transect | Storey.cover (%) SO EO 5016060 20| 60150 60 |25 210 1 (NOS)
5210 PNative, mad -storey ' : sum/ |"3)- T %
~ POIntS colcover (%) o 50 LI'O I‘S l E5 ZO 70 Ll-C) ZO L"O C{” 10 (NMS)
b wue L Native ground 7| | i ; SOy o
3 S oot e | T L Dol oo O | ey
o 50m'::" : polqts)_:f.Grasseg. ‘ :
5 Transect | Nefive ground - WL U0 LA 1Y Doutle scoro out | 44 9%
: Copg [ oover (hits/s0 - of 50 to get % | (NGCS)
Points .~ {HRoints) = Shrubs -
AR Natlveground_,_- = “\ Double score out 2%
cover {hits/50 /- » of 5010 get% | (NGCO)
AR poomts)t,—__other- L 3 .
B0 versiorey - : @ ur exotic
“Transect | {10 points). “= g / ard / dididis / Sum/10 ,Cr‘;\::r(h)
w10 200 Midstorey o (ay+(b)+(c)
Cpoints | (10 points):. .0 Y v d d / and drd sumito
50 pomts Ground . © O %
‘ {50 paints): 5k Double
e e i __ - score
250cr}nmx .N:Lim'l‘ne‘t.’:bf‘"t'rees W @ Total length fallen Iogs' 0k + 74t = {0
'.dﬂa drat - |- withhollows = * 210cm width (m) -
: : . : AII canopy spp |n Veg Zone e (,,Fiﬁﬂ,erlé\;ﬁﬁ) E__’roi_ﬁqrt_ibn
V\‘ﬁ‘;‘e Over-»storey E qpme c:JLu\% N l\ ‘ﬂ,\“\amﬂk a | N |2 g
Zn | e o Y [C odibis LY @
Strata Rorm el ‘Species -+ . .. | Heightrange | 1 PFC
Upper 1|5 i S %ﬂﬁ&% T 2025
Upperz | T TC ewdlelais e —20
oMid2 S L - tios | —2-5
“lowerd | C\ B L YOV ‘:>3~vvp O ~0-
: - : \
Lower2 : 5 (. Moy Shal
Form: (T) Tree; (M) Mallee tree; (S) Shrub; (G) Tussock Grass (Poa/Themeda); {d) Sod grass (Couch/Kikuyu); {L)
Vine/climber/scrambler; (V) Sedge (Cyperoid); (R} Rush (Restioid, Juncaceae); (F) Forb; (E) Fern; (P) Palm; (A) Cycad
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L st

\}S(?’\a{,.‘qﬂ v { vl
< ] N
[ Plot# =] =2 . 8ite Name- | Froro e [i pate: .lz'/{rm( u}' ]
| Natives (20m Quadrat) [F[c] A Exotics (20m Quadrat) [F]c] A
Wi i s e T OVERSTOREY. e L L T
1] #Feosown T 4
2 Ladh  amchd Tl jo
3 (Z G perd 2| 4
1] £ aenio v]lz2] 3 /
5 U I
5]
7 f{'w}\
8 ("1}_!
B Vo Eh T e T % MIDSTOREY:
9 | Ghap Hnd 511 5
10| Lot pzehs s | 5| 2o
M| Bers  tinga 5| 2| 20
12 e/\C [ (;!Z:!-f-«\ ) ! i'
1B Acor cas st s
14 1 Acac  wulic si 1 =
15 [ bote i < { 3
16 | formocterric.  Aoey St
17 o
18
19
20
21 &
22 27
. GROUNDCOVER /.other "
23 | emvio S a / foe - L(”n, f2 e A © } !
24 | Mier shp - & | 51 soo| (e P e td Yo matfoe ] 1| Y
25| Porna oenbed 1| o U T v
28 | Qoor coantavte. Haplv e ! 2z
27 [ Lh1aly  aforben ' s | t] 2e
28 (’;(0 r_(/\rv, Ogﬂ .ﬂ'{\ /> ’ "
29 L. anna /\MA/'(A -+ I I’ §
0| Lrond bade. c |/ Jo?
31 Dnece Lz g - / s ¥ :
32 )} opna, Al B . (=R SV
33 | Slack \:\no«\.:f / ViR /e (.1(/_[{0‘,;) 2 i S pE
Ao b ! e 1] 2e
3By ! B ‘
36| (acs  orcen, < { o
37 | Lepd  Hacle clil g
38 [Ned p it L gl ! | sv . ¥
39 (A (el tn ia 530 Poots 713 +Y - / 3 /f,‘!?/\ o L P S 4-{%4,(/- ’f / f
40 FQ( a4 !t\n-'\i & ! 2 Neh Sf . i / ) é’ { {
41 ol Cengs £/ Z '
42 |1 A Naaed 2 / /e n"/{ l-%g/kwﬂ ALt S / 3
43| e. 2wl gl 2 [Bul s L il
44 | Ovat.  Rre |/ / Deddemeaca ha Pt < |/ 2
4B olo  conal LA 2 il odoes  zedsof S|t 2
* Cover {C):. Estimate of the apprepriate cover measure for each recorded species; from 1-5 and then to the nearest 5%;.
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following
intervals, 1,2,3,4,5,6,7,8,9,10,20,50,700,500,1000 or specily a number greater than 1600 if required.
Form: * (T) Tree; (M) Mallee tree; (S) Shrub; (G) Tussock Grass (Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L) Vine/cimber/iscrambler;
(V) Sedge {Cyperoid); (R} Rush (Restioid, Juncaceae); (F) Forb; {E) Fern; {P) Palm; {A) Cycad
Braun-blanquel: 1=<5% (rare, <3 individividuals); 2=<6% (uncommon, scaltered/localised); 3=<5% (common, consistent thru
plot); 4a=<5% (very abundant, many individuals thru plof); 4b=5-26%; 5=25-50%: 6=50-75%; 7=75-100%

* Note: Cover and Abundance shollld be collecled unless otherwise stated, as per Native Veq. Interim Type Standard (Sivertsen 2008}
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iR
Eco Logical Australia - Biobank plot data sheet Site Sheet No. g (0 L‘ji
RefSiteID  Budens, \(y | Recorders-| {204 Date | 1700
Wepont /0 (S Iy A VS B TS WBReTE]
_ |PotiD. aa ke Eestng® | Biaon g Nothing® e 2384
P Photono, | 8t "714 Plotorient/ \7Q0°
,{, ‘GPS datu e :(Camera) End. 72O SIope!Aspect e TX%7°/ GAS+'
* Record from Eastmg and Northing from both ends of the 50m transect 4
i Vegetatlon Zone Identlflcatton
Biometric Vegetation Type
VA {Create a standard short versmn) b )3
= ‘Anciliary Code : ] /
_0 {Usually cond|l|on descnptmn) D"_'\ < Q‘”“\- ’Fo‘ 3‘\-1 MV@MC&J Uﬁq\rnW'H—\
. -Condition . S Habitat -« 7%
™~ “(Law or Mod- Good) "J\G?{ W?k Features " -1 pﬂS‘*‘ E0"'*’5"3“’\:*\
ot
20 x 20m | Numberiof native| Use species list over page (full Id is nat required) 90?
@ ~'Quadrat - | planf species - ot (NPS)
o “hsom. o | Nativerover- st ) ‘ sumi i - %
E@, Transéct +| storey cover (%) Ll'o O 75 LO| SO40 2510|2060 50 10 (NOS)
- =10, "Native mid- slorey 1T sum/i1-F %
' | points | cover () 21010 ol O O O O OS] o] nms)
sl Native! ground.. 2L, o
8’ L o cover: (h|tsn'50 )’H/ M M “ DOL",?ISQOSF: ;ee?ﬁ}: (Né%G)/D
B 50m | points) = Grasses «.
Trans'eét' Natlve ground o Double score out pa %
SRR _cover(hitslso i of 600 get % | (NGCS)
! “Points _potnls) =Shrubs™
EEda i s 4Nat|ve ground Double score out O o
.Cover (hltsISO R of 50 to get % (NGCO)
i F pomts) other i
e | Overstorey s Sum exatic
50m ' T
Transect | {19 P.U-".TFS_)' L e /- / dndid suniig o ()
co=A05 ) Midstorey ’ {@+p)y+e)
- points+ - (10:points) =+ e w4 / 7 4 4 Sumf(1b(§
?0:90'“{?3' Ground = - © O %
o (50 points) Double
SRR - L Lol i seors
":"?ggquf | ‘Numberof trees { || @ Total length fallen logs’ Z‘tﬁqﬁ{f&l =
Quadrat | Wwith hollows . _>10om width (m) .- 2% ,VD
ST HE o U i Regeﬂ (Y/N) LA
S | Alcanopy spp. in Veg Zone (indiv. %5cm?) || ° PTOP‘.’“.'Q”.
P ole - e A R
Neg. .| Overstorey € qdo N LE . evesi Y
ZONE _.regen.eratlon S1e ‘MKJM \/
e 0 el N S
Stata | Formo - - Spegies - Height rangs -
-4_L_Jpp'e'r' 1 T 3 C VAL LD 0 AL o o 20
Upper2 ol -0 g h o @ 1slune WS 20
MOt S | PoviAdris, 50 -2
M2 TS ] e s oy, | — 2.
Lower.d: T  sed ey 5o 0~ | 2-
“Lower2 - Q L Lo, l 6 ~0-5 4
Form: (T) Tree; {M) Mallee tree; (S) Shrub; (G) Yussock Grass (Poa/Themeday); (d) Sod grass (Couch/Kikuyir); {L)
Vinefclimber/scrambter; (V) Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Fern; (P} Paim; (A) Cycad
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[F7Plott ] 1o . BiteName. | {inooed gt [ Date | /7]t |
[ Natives (20m Quadrat) TFIc[ A ] Exotics (20m Quadrat) [FIc] A
1| &= cmaceo Tlio] 24
2 [ Py 41 & é:
31 g palag mul RS
41 rair e T |
5
B
7
B8
ST L 0 MIDSTOREY &0 o
9 | Acoc. stne S =2
101 Lece.  anant S| k3
1] gt WuX sy 5
12| Avac Lo < 5
13 p@nr\a \-J(.lcf'\‘}(”l)ﬁk s 2| Jo.
M Dore iz M <[V} 2
15 | (pa=t, ercdon I fo
16|
17
18
19
20
21 -
22
Tl [ GROUNDCOVER other
23 | Lovne b & | joo
24 | Kb mhobin Slil e
25 |pAre ghp ol 2| g
28 /F-‘ {A/](. [& & :'\e?( (-] | 2
27 ‘.‘/"{,\‘c\g_‘l < b < 1| <o
28 !,.O-f\'\f.:l :f‘ﬂ{.l\/[!"d' r | =)
29 | Lavod Mol [ 1o
30 | AV b g Gl 1| 2e
31 P@’V\(&\. ' i ot [ 1 el
32 | poed art loa 2z b 1 2
33 i{j}:: £4 ”%’v‘ﬁ‘ .o < { 3
34 | Opor ol a1
36 | Mal i wrens S |
36 | e gstnel G 2o
37 QA.V!l r,( D2 SR s (f\ | S0
38
39} Ngh sepet 1] ro
40 | 4laic laye eyl &
M| Bpmesta o €1 |
42 S Mote .+ Pl 2ol vpa /'[.,n.i
43 ] ‘ ~
44
45

* Gover (G): Estimate of the appropriate éover measure for each recorded species; from 1-5 and then te the nearest 6%;.
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plot. Use the foliowing
intervals, 1,2,3,4,5,6,7,8,8,10,20,50,100,500,1000 of specify a number greater than 1000 if required.

Farm: * (T) Tree; (M) Mallee treg; (S) Shrub; (G) Tussock Grass (Poa/Themeda); (d) Sod grass {Couch/Kikuyu); (1) Vine/climber/scrambler;
(V) Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae); (F)Forb; (E) Famn; (P} Palm; (A) Cycad

Braun-blanguet: 1=<5% (rare, <3 individividuals); 2=<8% (uncommon, scatteredflocaiised); 3=<56% (common, consistent thru
plof}; 4a=<5% (very abundant, many individuals thru plot); 4b=5-25%; 5=25-50%; 6=50-756%; 7=75-100%

= Note: Cover and Abundance should be callected urless otherwise stated, as per Native Veg. Interlm Type Standard (Sivertsen 2009)
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SPECIALIST CONSULTANT STUDIES
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BOWDENS SILVER PTY LIMITED
Bowdens Silver Project

Report

No. 429/33

Eco Logical Australia - Biobank plot data sheet

Site Sheet No.

o

A
'_Refsne 1D '-;:j_“'gm e, 1| ;VRét‘;dr'der'S_ﬁ.,l 2. ™M R
: 'Eastm SISt TTeATHZ. | 15t ©3R70477
gty | Easting. [Ed7CI35Z [ End. 638707 |
GPSd i -_Photo no.d St /2 2 Plot orlentl 2567
B e k(Camera) "4 End: =7 272, SIopelAspect =% 70/ Gast
Z * Record from Easting and Northing frem bath ends of the 50m transect
- Vegetation Zone Identification
‘Biometric Vegetation Type. - —
& {(Create a standard short versuon) p(" \ Z- = A e eme?
< ‘Angillary Gode - y
v {Usually ‘Gondition descnpllon) AU\VGMULP'\ \rﬂy\m—‘d'\‘\'\ / CLM:) O‘M«/\ L\_)(]‘“'p(\a_a\‘y{
Condition =, .+ e : Habitat =~ ~
& {Low or Mod-Gogd) - Powd M Features M“M“—e& u—eqn-ru'\i\'\ w)’\{f\
A L .
[ _ PO Ope Sacen
20X 20m” Nunﬁber'ofn_a_li_\i_é Use species list over page (full Id is not reqwred ]
> - Quadrat “|"plant species «.»:. vt ( . JJE{‘%/% NPS) :
s0m | Nativeovers sl [ S %
? “Trahsect | Storey cover{(%) . 50 W20 SEOSO|ED (OO S 5 7.5 10 | (NOS)
~= 10 5 Native mid= storey sum/ [0k %
£ |ponts eoverem. . | 2| 1] O] Of O] O O] OS0[70]sn0t10 (NI\;IfS)
A o, | Native ground 1 Double score cut 4 %
o cover(hits/s0. J/H/ W U‘H/ ” o 50 1o get % (NG%G)D
~ __'_50m : pomts) - Grasses®
2 "Tfé.ns.ea ; :Natl“v-e grpupd_: = I ]H Double score out 8 %
f& Cigp cover {hits/50 of 50toget % [ (NGCS)
5 " Points | PNOIrtﬂs) Shrul;s % i IG
Fanse T L ENatlve ground. Lt Double score out Yo
| cover (hitsrs0 - J/H/ l of 50 to get % (NGCO‘;
. B points) =other -
oo Querstorey s - . Sum exotic
S50m arey. -
Transect:| (10points) 1 ] adddrens ' sumiig | SOver )
no= A0 [ Midstorey s g @+{b)+o
pants+ [ topeni || 21 AN ] s
_50 p._o.mt.s | Ground s @ O %
o i (B0 points) Double
B score /'—_\\‘
: ,'?506?“ X | Number of trees \ Total length fatlen. Iogs s = @
'“'Qu'adra't “4 o with-hollows - >100m W|dth (m)
BT SR : T Regen (YiN) P
Wh . - . o AII canopy spp |n Veg Zone (indlv. <56im?) | P_rop_gr_‘t_lo_n :
2 ";V'eg._e- | o storey ™ - E b’\_o)-)\m:l.wr\ \/ %32
- zone, | SEEONE Wlak <l Y ;
“Strata | Form ‘. Ll Spemes ot A Height range - TPFC, .
'. Upper1 ST e \O\a,\x_e\u\x S —20 S
Upper2 | "o T € ST 720 1 <
MidA | S Cassaada, s cAvedm —1-s |
wid2 | o [ Aeada s ( \MMJ{\ { -3 -
“Lower 1. e G ﬂ\M\-QaM-c\ 0 —0-j s
Lower2 | Al %&ﬁ? EQL/LV\‘\“ As A 0 -0-1 1@
Form: (T} Tree; {M) Mallee treg; (S) Shrub; (G} Tussock Grass (PoalThemeda); (d) Sod grass (Couch/Kikuyu); {L)
_\ﬂﬂeiclimberfscrambler; (V) Sedge (Cyperoid); (R} Rush (Restioid, Juncaceae); (F) Forb; (E} Fern; (P) Palm; {A) Cycad
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Landeto—g

[ Plot# "] N [-iSite’Name ~.| Ao ,odoad [T Date ] 17 (’fo.//‘T* i
[ Natives (20m Quadrat) [FICT A | Exotics (20m Quadrat) [Flc] A
e e s OYERSTOREY. S L g e
1 = pedhos TilE ]
2 E . Ylaled, . This] oo
3 B T
P
5
5]
7 "ﬂ\)
8 [
L i 2 MIDSTOREY. b s
9 | Acere. }ﬁ.%/l_molma!ﬂ 2 < [2 P
0| Cfass acma~ ERN 20
M| Ponveaebo i (e \ S !
92 ;
13
14
15
16
17
18
19
20
21
22 Nl
“GROUNDCOVER J/.other . .77 i

23 i[l/ll (% ey L‘!'W ;5’*‘ "S S-?D"j ( { T e nle

(w ri/l s
24 (/’ 0\.@\ ‘;\rz..j':'r" [ { e &'N",g.:u,@»- A e Q. = 1 22
251 erren otohn e foo [flond Tmmce 14| 22
o [ 28| Hudro iy FIT 1 5P [fed  eand c il
Y o127 bl ctenes S ] 2o o, g 7| <
L B llahl sp. ¢ tovnan EL [ Hew ] Sone " ptor AN
v 29 [Pt Aocpernag rac Gliol e | Wape  perd 1 J 2.
?/:?’ 30 1/)»}1 S ) lo/')‘ (j\ & Jeow? Der 1\)‘ \/){1‘15 ~ 15 f &
N 31 JL‘{’_/{_‘( [ }LL.LIJ{”)C) = { / = afyu‘l P len e !
7 32| hegen et | o s '
33 WAy A E o 25
34 Byt ‘o e Cl gt o
35 | Cynalo s, & ,‘ =)
36 )Qf!'“\ ATTATE N R A)
37 (e elanst ENARS
B | prms sp - G Lo
39 &n‘fﬂu <-1’-‘/[‘ - I / 2o
40 [Colo e ae (]
M| Cecn ahe - . F1) 2
21 bton | Groge - |L 11 ]
43 [ Pers g, | L N
441 ig o, : T pa
. 45 |G sy e ,(é‘) T Ve T TS
i) * Cover (C): Estimate of the appropriate cover measure for each recorded species; from 1-5 and then to the nearest 5%;.

Abundance (A): A relative measure of the number of individuals or shools of a species within the plot. Use the following
intervals, 1,2,3,4,5,6,7,8.8,10,20,50,100,500,1000 or specify a humber greater than 1000 if required.

Form: = {T) Tres; (M) Mallee tree; (S} Shrub; (G) Tussock Grass (Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L) Vine/climber/scrambler;
(V) Sedge {Cyperoid); (R) Rush (Restioid, Juncaceae); (F)Forb; (E) Fern; (P) Palm; (A) Cycad

Braun-blanquet: 1=<4% (rare, <3 individividuals); 2=<5% (uncommon, scattered/localised); 3=<6% (commeon, consistent thru
plot); 4a=<5% (very abundant, many individuals thru ploty; 4b=5-26%; 5=25-50%; 6=50-75%, 7=75-100%

* Note: Cover and Abundance should be collected unless otherwise stated, as per Native Veg. Interim Type Standard (Sivertsen 2009}
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SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project

Report No. 429/33

Eco Logical Australia - Biobank plot data sheet

Site Sheet No.

Ref Site 1D ‘(‘g Recorders \( . < Date. 7 )JQ 1}9 @L 2%% g\_qr
Wapoint/ ] 5 S i 8 YIS [ yipinai - St (o oy :
Plot ID Z Bastng” - MEnd O 1}9%&;1@[ Northing®. . Enc: %s TT 5
‘ Photono. . | St {3 -CHE] Plot orient! ... A5 ol
GPS.datum joao | ( (Camera) | EndD) 70, S ASlopelaspect | ~ Ay, 1 ooC) %
* Record from Eastlng and Northmg from both ends of the 50m transect S
Vegetation Zone ldentification
Biometric Vegetation Type . g
{Create a standard short verswn) ~ 2 7 S
Ancillary Code
(Usually condition descnphon) _
Condition s Habitat
{Low or Mod-Good) i’Y\O(ﬁ ’(/FI'CQ Features m%
20 x20m | Number of native | Use species list over page {full Id is not required) ,7) \ ' T .
Quadrat | plant species - K . (NPS)
50m Native over- sum/ L o
Transect | storey cover (%) Qlojo oo o OO 10 | (NOS)
- 10 Native mid-storey 7 sum/ .50 2%
Points Cover (%) /iw &P C) Q)] i 10 T'(‘NMS)
' Native ground - M m u,n W 22 Doubls & R
| cover thissso | L L \| prded Y e
" 50m le?ts)—Graszes '
-Native .ground . -
Trinss; ° cover (hits/50. - l | 2 Doz?lgosfo(’;?‘% (Necs‘;/o
Points pNOI?'tS) = Shrulés - =
: ative groun - Sl
T bl S %
| cover a0 ML & vowsoreon| %
__| points) = other
Overstorey Sum exotic
-50m o ~
Transect | (10-points) sumty ?rz\;sf(%)
~10 Midstarey . (a)+{b)+{c)
points + | (10 points} Sum}f& _
50 points - i %
. Ground - M m \Qr 79 °
(50 paints) . Double ’
- SCATe
.2506?1—1)( Number of frees O Total length faflen iogs Z ()‘
Qoadrat | with hollows >100m width (m) v
. ) 'Regen (YIN) : "
All canopy spp. in Veg Zone (indiv. <5cm?) Pr_oporhon_
Whole o
Veg ver-sto rey —_—
Zoné regeneration U
Strata Form Species Height range PFC
Upper 1 —
Upper 2
Mic 1 ([/k 3 OWCJ [~ | =07
Mic 2 Arocion 4\l 2o~ | S
Lower t fYWeV e 55:‘\]0- ) < Xnn 63/
Lower 2 Vl’\’C\ A (j,Q ¢ G 20 | B/
Form: (T} Tree, (M) Mallee trae; (S) Shrub; (G) Tussock Grass (F’oaf'l'hemeda) {d) Sod grass (Couch/Kikuyu); (L)
Vinefclimberscrambler; (V) Sedge (Cyperaid); {R) Rush {Restioid, Juncaceas); (F) Forb; (E) Fern; (P) Palm; (A) Cycad
ina o Peoyan presed in adccent G e
Y
Y
\\
P , A
9a - 183
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BOWDENS SILVER PTY LIMITED
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SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

[ Plot# | D | siteName |  ovinfc ot § [ Date | g liofr4 |

] Natives (20m Quadrat) [Ffc] A ] Exotics {20m Quadrat) [FJc] A
: - OVERSTOREY : S ’

1
2
3
4
5
3]

ki .
8

. MIDSTOREY

9 |Cass  area o [ o] 100w
10 ;4""\(‘{3‘ C. )e\/bt <, < des
M| Cass gt St S5
12 :,!\"/\,.\,\l‘_.i dond e e e, e s = | | 2.
13
14
15
16
17
18
19 S
20 2
21
22
- GROUNDCOVER / other
2liunde _sp. (ece (1s see | Arvs ovue I
24 101 raes” Gls|seo | B SDurmlbeea  Lig RS
25 1wy orats L | O Thay o Fenats {13 [ges
26 | Do DA Cl L] jea] Pamih Vetrer S ERNEE
27 N\l(,)f ,\_-’-_‘.'k"\'() {; ;)O [f=t=Ya u{-Q/{/LQ,.._B LA ioa [ f fia D
28 | Lomna AL Fl] 2o ek anve £/ ew
29 | Lloype Trmen £ )1 S Invedh alans [y iy
30 | Clle Sy Gl 20l Ara Usp AR
3 [lon  agplo El 1] too] Ste arac L W B
32 @V(}\-( ;"’f? \£ l 22 Q\\AJL(’ - kkn.x% P f / /
33 [N e Sap ¢ | 1] & leort lana VS
3 e lapp Fld { C-[NOL/\ Lo ( -
35 [Clone  lan Ll 0 fudpe® 5p TR
36 lﬁi((l\r? ey I( lr 2‘9 KJ(’»/\“!U(IAALfW L rl\f\ ) f’ /‘ 2-2
37 | (pre  nnl VIt o] Clacl arve VAR
38 | Lokt a Ak Elod = E;:r oo o NN
39 [ Acpe  cont cl o | Dot poud Flily
40 [Nerostalin 0. N { N 1T
M| Afe Janno ) AERE
42 "V ln Graaen 3 / I
43| P medd Sl 2o
A NP mn @k b0l s ¢ ! fio
45 | sty p gl < ] | 2
* Cover {C): Estimate ofthe appropriate cover measure for each recorded spacies; from 1-5 and then 1o the nearesi 5%;.
Abundance (A): A relative measure of the numbar of individuals or shoots of a speciss within the plot. Use the foliowing
intervals, 1,2,3,4,5,6,7,8,8,10,20,50,100,500,1000 or specify & number greater than 1000 if requirad.
Form: * {T) Tree; (M) Mallee tree; (S) Shrub; (G) Tussock Grass (PoarThemeda); (d) Sod grass (Couch/Kikuyu); (L) Vine/climber/scrambler;
(v} Sedge {Cyperoid); (R} Rush (Restioid, Juncaceae); (F) Fob; (E} Fern; (P) Palm; (A) Cycad
Braun-blanquet: 1=<5% (rare, <3 individividuals); 2=<5% (uncommon, scaltered/localised); 3=<5% (common, consistent thru
plot); 4a=<5% (very abundant, many individuals thru plot); 4b=5-25%; 5=25-50%,; 6=50-75%; 7=75-100%

* Nota: Cover and Abundance should be collected unless otherwise stated, as per Native Veg. Interim Type Standard (Sivertsen 2009)
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SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/33

Eco Logical Australia - Biobank plot data sheet

Site Sheet No.

Refsieln | |9 Recorders | Date | 2E5[ O 7O
Wapoltl | & = 2.0, | e v | SEO T 228 | oo | st (625 GiO
PloiiD 8% 59 Easting * EnnggL%g%Q Northing* ﬁ%y%ﬁ({)@(ol
T Phetono. - | St €5~ 1| Plotorient!

ePsdatm. | ¢ o || | (camera) | End(Y B ORI 1] SlopetAspect | (o, Tl

* Record from Easting and Northing from both ends of the 50m transect

Vegetation Zone Identification

Biometric Vegetation Type - ——
{Greate a standard short version) e~ 281
Ancillary Code - -7 ’
| (Usually condition description) _
Gondition LT A Habitat OO0 ok S
(Low.or Mod-Good}) LOW Feafures Q‘K"IJ" 9\ Q
20 % 20m | Number g_f native | Use spaciss list over page (full ld is not required) (CZ)
Quadrat | plant species ‘ __(NPS)
50mm Native over- Sum / %
Transeot St_orey cover (%) - 10 (NOS)
-10 Native mid-storey | __ | Sum / %
Points | cover (%) 10 | (NMS)
" ['Native ground - . N M L
! .4 Dauble score out | 771" %
-cover (nits/50 l/H/l l‘H/\ W of 50 to get % (N[GCG)
50m -pom}s) = Grasses- . _
Transect Natme,g;round : Couble scors cut | \ %
250 cover {hils/50 of 80 togel % | (NGCS)
" Points po:qts) —8hrubs .
i Native g.rc_)und H Double score out ‘"{j T %
cover (hits/50 ofS0toget% | (NGCO)
.| points) — other
Overstorey Sum exotic
50m ) ey L o
Transect | {10 points) B 3umff3 ?rc;\;fr (%)
=10 Midstorey . (@+{b)+(c)
points + | {10 points) - Suml(‘ibg‘l
50 points e — a S Y%
. ) A Y ey
wopoms [T AT M e WAL roi | D0
s . I score
ZSOg:nx Number-of trees O Total length fallen logs O
‘Quadrat with hollows - >10cm width (m) .
: . Regen (Y/N) —
. All canopy spp. in Veg Zone (indlv. <5cm?) Proportion
Whole o 1
Veg ver-storey - -
. Zoné regeneration .
. . : . ‘/‘
Strata Form . Species Height range PFEC
Upper1 — s
Upper 2 - /’/
Mid 1 - Vi
Mid 2 - .
Lower 1 h YO~ SO | 255
N ; N .
Lower 2 G Wiro =W Lo 20/
Form: (T) Tree; (M) Mallee tree; {S) Shrub; {G) Tussock Grass (koalThemeda); {d) Sod grass {Couch/Kikuyu); (L)
Vinelclimber/scrambler; (/) Sedge (Cyperoid); (R) Rush {Restioid, Juncaceae); {F) Forb; (E} Fern; (P} Palm; (A} Cycad
9a - 185
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BOWDENS SILVER PTY LIMITED
Bowdens Silver Project

Report No. 429/33

SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

Eco Logical Australia - Biobank plot data sheet

Site Sheet No.

RefStelD | 5~ Redorders | (A Date 28 (0 2019
Wapoint/ S5= 29 v w1 8t O eER0T 1 st EOLOgS
Plot ID &> 5= |Esstngt g aeminta | Nothing' 2 Py |
GPS datum -+ _ Photo rio. | St CFfk- o Plotorient | en
‘ (285 (1 (Camera) | End:CFY -G SIopeIAspect VO 12550
* Record from Easting and Northing from both ends of the 50m transect f-f‘
Vegetation Zone Identification e
Biometric Vegetation Type - ‘ _
(Create a standard short versmn) \\,_‘) 1 - 282 ‘5<
Ancillary Code - : .
{Usually condition descr|p1|on) BC(ML?MCQ ’H/\QES o % et - v
Gondition ) Habitat \ WIQOCA | b o s VO
{Low-or Mod-Geod) Qfl@((ﬂ’m(xﬁ Foatures Ll \QQC\ | erpe
-
20 x 20m | Number of native | Use species list over page (full Id is not required) ( /\“_ {
Quadrat | plant species - ) (NPS)
50m Native over- 1 & j NN o =T sums{leal %
Teansect | storeycover sy | |© 20120 [ OO 1| [ Ol o | oy
=10 ['Native mid-storey | — =N sum/ |G %
Points | cover. (%) - © 5 lo @) RO O[T 19 | (NMS) ﬂ
Native ground 25 (o
cover (hits/50 - Lm W M\ )«m uﬂ ' I D°l£r§05fo° ;eef.,l}: ‘(Ncaéclgo
50m pom__ts) - Grasse_\s .
Transect Native g.r_ound . Double score out) I }" Q—A)
_50 cover (hits/s0. ! of 50 to get % | “(NGCS)
Points pomts) — Shrubs
CN::gre(g[:;Bd M\ | KDoubie score ot o ; :L%
points) — other of 50teget % | (NGCO)
. Cverstare Sum exctic
50m orey - o
Transect | (10 points} Sum.’(Ia(% ?rf,‘;,?r %)
-10 Midstorey o (a)+{b)+(c)
pomts + | {10 points) 3um;(1b3 P
50 points Ground . . o o { rz %
{50 points) m [ Double <
. score
250621 * Number cf trees @ j Total length falien logs
Guadrat with hellows >10em width (m) - 1 8
. Regen (Y/N) : .\
o _ All-canepy spp. in Veg Zone (indiv. <5cm?) Proportion
ole < ;
veg, | Owerstorey [P Cloy | Y 2/>
Zone rege_nerat_lon é B\C? v \{ .
Sfrata Form Species Height.range PFEC
Upper 1 s S B £S5
1 ‘
Upper 2 T G. Bl 15 o | IC/
Mid 1 B | 6. Bal. [~ 2o S/
Mid 2 - Aocie  (o0s, -2 2/
Lower 1 & e : = Lxm | A0
Lower 2 (o Lo e LW | S,
Famm: (T) Tree; (M) Malloe tree; (S) Shrub; (G) Tussock Grass (Poa/Themeda); (d) Sod grass {Couch/Kikuyu); (L)
Vine/climber/scrambler; {V) S8edge (Cyperoid); (R) Rush (Restioid, Juncacsas), (F) Forb; (E) Fern; (P) Palm; (A) Cycad
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i

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/33

], i
[iplott ] 2o [ Bite Name -] Hoocle -~y ["Date :]=zF o [+ |
| Natives (20m Quadrat) [F{cl A | Exotics (20m Quadrat) [F]C] A

1 1 ladegl T & {

2 T

3

4

5

6

7 s

8 1

i . LU MIDSTOREY.

9 Cass atcad < | 7| feo

10 [Aea o 2 < 1 e

M| Aene.  coas <1 =

12 | powlgldy, . {recpn) & | =

13 / I

14

15

16

17

18 N

19

20

21 .

22 >

L GROUNDCOVER f'other: - - i

23 | (mle  cannn. C o | Mae fadds FAE

24 ) Muce  SNP & gl fomn] Suel astA AL

26 Tt (eosp 1 poatt 0[] S0 ] wll™ plond e [

26 | hurpe  syans Clv [ o | yolpia sp T EAEE

27 ol Cape Firl oo 2enge o ap Fld]

28| Vp  paqan. E 1) Teeo | Goud wpr (1] 2

29 é:;(\-\,il r\!-l_cgf.i‘z C;- S’ ks v .

30 | bl 5 oot rmee G oo | A s £ W A

kY| @'gp{,@f\ ‘\f\Q_(}‘\».,G yr 2 I@"._‘J gv’(?g\ P, 1 1":: f P

32 [TAncndA L ar Gl | sw Cong o 547 ol

33 g)tﬂ, ‘r‘h-(’ 1A LR ) r*\ﬂ’ Lognct < { 2 ]"r\ ,f\,ﬁ,‘__;_‘, ot f , ('3,

3| Lonae Al (’ 7o a9

35 | (Ciomm et S NRVEE

36 [(Lle  Aarn EERAES”

37 | Dpsnn  gert” RV EE

38 [Cla. s\ E |z

39 [Wiide v s | SRR

40 f\’h;,,-l'!{) o 4 /M,VL,\,!‘{Q": K ) ( f 2

41 gﬁy\u\ﬂv—ﬂ"\tt\.&,_ CM;-\V\.‘ € j |

42 | < fem ;}a?o'a \f ! for®

43 | Comolown om 2 AN

44 1 Neenc s gsihe N oo ¢ <2

45 [Hilbl olotu L2 sl e

* Gover (C): Estimate of the apprapriate cover measure for each recorded species; from 1-5 and then te the nearest 5%;.

Abundance {A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following

intervals, 1,2,3,4,5,6,7,8,9,10,20,50,100,500,1@'00 or specily @ number greater than 1000 if required.

Form; * (T) Tree; (M) Mallee tree; (S} Shrub; {G) Tussock Grass (Poa/Themeda); {d) Sod grass {Couch/Kikuyu); (L) Vine/climber/scrambler;

(V) Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae), (F) Forb; (E) Fern; (P) Palm; (A) Cycad

Braun-blanguet: 1=<5% (rare, <3 individividuals}); 2=<56% (uncommon, scattered/localised); 3=<5% (commen, consistent thru

plot); 4a=<5% (very abundant, many individuals thru plot); 45=5-25%; 5=25-50%; 6=50-76%; 7=75-100%

* Note: Cover and Abundance should be collecied unless otherwise stated, as per Native Veg. Interim Type Standard (Sivertsen 2009)
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BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
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Report No. 429/33

Eco Logical Australia - Biobank plot data sheet Site Sheet No. 5?

Ref Site ID - E’Gwdt’n 5 R_e'po_rde'rs_ | K2 MY Date 249 /(O /Vf
_Wapoi_nU 'EVE,} T RS S ’TOSS R 74 :73/0 ,
PlotID - 754/17—{'7 ‘S? EaStmg | End: 7 6% OOq Northlng . End: £3 g(r 767€
: at : Photomno. .| St 75, /6, Plotorient/ - | J5g” v

@PS datum WaS g!’I (Camera) .| End: 47 73 Slope/Aspect | |° F%S

* Record from Easting and Northing from both ends of the 40m transect

Vegetation Zone ldentification

“Biometric Vegetation Type , .
(Create a‘standard short version) J :Dr By \ff 5 e ”t G uim “\f ) ‘1049»; } ol oo dan ci
Ancillary Code :

Usually condition description) S €2 "H *’Nﬂl el .
Condition ' Babitat roc ¢ ATy
{Low or Mad-Good) Features
; ) d
20.x 20m | Number of native | Use spedies iist over page (full Id is not required) ‘%_;.‘7!,/’
Quadrat | plant species : <Y (NPS)
50 Native over- ~lo |, A N - ~sims (LS %
Transsct | storey cover (%) o g0 o 5 S S 0|0 0 ’ (NOS)
-10 Native mid-storey | 0 | b 0 sums |0, % %
Points cover (%) 0 O O g 3 Z L) 10 (NMS)
Naiive ground . ) Fz_ s
: B - . N 4 A)
_ cover (hits/50 14 ( M L LH/ e ' Double score osx;t
50m poin_ts) — Grasses M ‘“ “Hﬂ Ur” k H’ﬂ u/“/ ‘ ofSCtoget% | (NGCG)
Transect fs\ﬁgre(g;g/%gd o Doublescoreatt | O %
- 80 BADe 0i50toget % | (NGCS)
g 150 IHI ’ Double scoreout | V§ %
gg%?sr)ajlihér g ’ \ of 80toget % | (NGCO)
Overstorey . ' Sum exotic
50m : . ) O
Transect | (10-points} o o © 0 O (- 0 O o Sum.’(1a[§ ;g\:;i:r (%)
-10 Midstorey . N g ) HbIHC
points + | (10 points) - 0 | D 0 o0 010 (,) 0 0|0 | @b
50 points Groun d' - : Sym/10 66
(50 points) ! ” "1 b L e 6? )
S (A e e
2o ¥ | Number of trees | N Total length fallen logs
Qoamat | with hollows () >10cm width (m) O
) : Alt canopy spp. in Veg Zone (Ezﬁle'lgm‘%) Proportion
Whol : -
Ve(; & QOver-storey E - dole b b b
Zoné regenarati_on <
Strata Form Species Height range PFC .
Upper 1 -
Upper 2 -
Mid 1 -
Mid 2 ~ _
Lower 1 Oy MV“‘?(" (e ez Vo
Lower2 | e dost . raee Gl =

Form: (T) Tree; (M) Mallee tree; (S} Shrub; (G) Tussock Grass {(Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L)
Vinelclimber/scrambler; (V) Sedge (Cyperoid); (R) Rush {Restiold, Juncaceae); {F) Farb; (E) Fern; (P) Palm; () Cycad

®
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[ plow | 3% [ - siteName | Bowdems | Date " [2¢ /1o Jiy |
| Natives (20m Quadrat) [FIC] A ] Exotics (20m Quadrat) [FJec] A
." o OVERSTOREY S ) ) . e
1| vore. Wiede 2P
2
3
4
5
& i
7
8
' MIDSTOREY
9
10
11
12
13
14
15
16
17
18
19
20
21 . o
22 ¢ AT S H
GROUNDCOVER /other
23 Shp v L < | | Py sen waleay 2 v | €
24 | Pevs evd C e | oo e cony Z oo |t
25 | Ve !-'\‘\Jf"fll) ot O Z tao Hw.”)o vt P e
28 it o it L0 s taina () Moo Sl 5 [Aee [
27 ‘:Jl’\'/\.'\()\ \ewic [ | S Vulbin ) 5 Zanz|
28 | Chey Sieds | = oo Dila o Loy L f e g
29 (}‘-\,4.\{""'{ 7 4 ey vile e {opuw Hrmrere "'é’f-z’hflf?wﬂf‘-‘r\nﬁ()lﬂkng,{ l‘(;l(lﬁ -7 VoIS o L
30 | Pretiapd Oy Rl or shi 2 Jvove | Cowd  pnf P e
M| il e oo Mo dicn Fltow
32 Bugtreol caee | doos | Vel ey » A
33 Bullaiag atlonaeng 2, [awo n[”f\]‘m\)‘? ' H
34 ST = ‘r - - - N e e j f"a,h;;;_ | i . i LA
35 li“,._jfj"\'\.-a\i : (4\’ l/‘)l‘..ff.\‘.m@;l\;,){z:\{,fl 1‘:_ . E';,‘!J !&‘)vl/;mq l‘{:i'/f ue- ’ 115 e
38| Cosn aves j I B i) §p o " 2=
37 H et oo . | AR NG TN A R
38 |pide e mmre Il vebe |1 | 5] pon | Seeth Bk Sereein () R
39 | =0 ) () fiworaduea] 1 | 5 [ 10e | TvEgie ) N
40 | Cuctdlin wiline, G0 ! RIS 1o vy g ey V| 2w
A Ve olag W] vy Tolpis, tionboe Uoks / | [
42 [ Fower el {00 I 7 ‘ |
43 | Cracsuln (f} (j-rr\.ml\ Lagn v y el !
A4 ] Clasd laeste i | Fe |
~T46 [ U e 000 V| oo /
\Y * Cover (C): Estimate of the apbropriate'cover med%ureﬂtor-eac?rr'e’cﬁ'r'déﬁ speciesy ffamm -5 and then to the nearest 5%;.
R ()( Abundance {A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following
Y e intervals, 1,2,3,4,5,6,7,8,9,10,20,50,100,500,1000 or specify a number greater than 1000 if required.
Form: *(T) Tree; (M) Mallee tree; (S) Shrub; (G) Tussack Grass (PoalThemeda); {d) Sod grass {Couch/Kikuyu); {L) Vine/climber/scrambler;
(V) Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae); (F) Forb; {E) Fern; (P) Palm; (A) Cycad
Braun-blanguet: 1=<5% (rare, <3 individividuals), 2=<56% {uncommon, scattered/localised); 3=<5% (commaon, censistent thru
plot); 4a=<5% (very ahundant, many indivicuals thru plot); 4b=5-25%; 5=25-50%; 6=50-75%; 7=75-100%

* Note: Cover and Abundance should be collected unless otherwise stated, as per Native Veg. Interim Type Standard (Sivertsen 2009}

9
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Eco Logical Australia - Biobank plot data sheet Site Sheet No. z[

RefSiteID . |Bouwdens |Recorders | K M| |pae | 2o fo Ty
Wapoint/ S SRS T T RS T e WA CIF Al
Plot ID ZUU/QO( Basting *. End: 7694 27 Noihing™ - 1 'eng: 6389 74 2-

. Photono.” | St 59 @ Plotorient/ - | 7=’ 975 v
GPS datum W s Zq (Camera) “{ End: 141 [&1- Slope/Aspect [ % I 920 e’
* Record from Easting and Northing from both ends of the 50m transect

Vegetation Zone Identification

Biomefric Vegetation Type 7 " ) .
(Create a standard short version) / q ? - 6Hr G Y& Crass VM( tuvodland
Ancillary Code - - '
(Usually condition descnpllon) Ny nne ip
-Gondition O I TR L S Habitat )
(Low or Mod-Good) : i Features 06§
o o~
20 x 20m | Number of native .| Use species list over page (full Id fs not required) i !,3
Quadrat -| plant species : { f (N PS)
50m Native over- sle}\i@‘f 3 %

Transect | storey cover (%) 200400 | 0|0

“,10 | Native mid-storey O
Points cover (%) ’

© + { Native ground
cover (hits/50 " .. )
son g
Trf“;c?ct cover (hits/s0 | 'C)
) points) —Shrubs
‘Native.ground
cover (hitsf50
points) — other
g Oversterey
50m 2 -
(10 points}

7140 70 |80 |40 10 [\nos)
o |lwi6]5 102 B0 Nk

Double score out 2—-— %
of 50 to get % (NGCG)

Double score out O %
of 50 to gt % (NGCS)

- + Douhie score out [6 %o
/ M ”/ of 50 oget % | (NGCO)
¢/

~ Paoints

Sum exolic

| i O C1a) cover (%)
Transect O O @ from

otz + | (10 port 00010 0 p Erere
50 points Ground ;1,6 . }6 %
(60 points) % )m " Double
K score
2.50(;?“ X | Number of trees : I ’ Total ;er(th fallen logs )/
Quadrat with hollows - >10cm width (m) | £ V™1
& _ All canopy spp. in Veg Zone (ﬁiieigg:‘l,g) ' Propor{ion _
V\V[g‘;l'e Ov_er—stoqay ) _(”\(5, y \/1
Zone regener_at_wn E
Strata Form Species : Height range PFC
‘Upper 1 1 R R I N -
Upper 2 " - - _
" Mid 1 -
Mid 2 . _7 S e -
Lower 1 T TV P L ¥ Ca
Lower 2 15 H’WM [ oA ot o0 o
Form: (T} Tree; (M) Malles tres; (S} Shrub; (G) Tussock Grass {Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L)
Vine/climber/scrambler; () Sedge {Cyperoid); (R) Rush {Restiold, Juncaceae); (F) Forb; (E) Fern; (P) Palm; (A) Cycad |
2]

9a-190 EnviroKey Pty Ltd



SPECIALIST CONSULTANT STUDIES
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[ Plot# [ 7] [ siteName | Ho.,, dens [ pate” [30/i0/14 |

] Natives (20m Quadrat) [FTc] a ] Exotics (20m Quadrat) [FIC] A

: s v OVERSTOREY T s i :

1 Avao oy Tlze] 90

2 U

3

4

5

§ 7

7 (D 3
8 |
N MIDSTOREY \
9

10 ‘
11

12
13
15

16 |
17 i
18
19 H
20

21

22 :

GROUNDCOVER / other - ;

23| Crue  appy V] 3 e | Cra vy =1 [so ‘
24 | Copely, vk AZ.- P G O oy i I 20| %00

25 ek AV - 75 \f A l\’)'» O O | volivoe

26| faevod  raey Gl [se [ Lowjeve Sl R L)

27 O‘-"f.-L"? ‘kié_ ‘ ha ! vy i ) [ Catain 7 i i % HI\ Po Covend = | 2] oD

28 | Wuwan v Vol ) ?5'4'*."/; W [ B ST

29 | Oxahis e ol 19 | Sonele woley SRS

30 | Clevaniven g\,i B [ Moo ene ey Fillse

3N Fira wnder ¥ Zo | Brmos P en ' L 15 [iow

32 :'Igw\)v}(‘ @(:;,:\’%" [ 2.0 "[V"( s rt . ¥l | tee :
33| €uchilpe  spha Fl | 20 | Pore bws Pt lso i
34 ‘ Brassicen | T |
35 a kSe e v felig [P [ v H
36 (i{J A tcb ol vagie [P |
37 Vobus Bk AR
38 P O N < il 2o l
39 7 Cvesdioas S
40 Cerv g s ey Clse :
41 i~ Pernn ¢ HARIE ‘
2] UL (12 Sola s Flls
43 S Moctl e ‘i_-_i Vlvire
44 et pbeen i oy it i
45 bogpe’ et SRR .
* Cover (G): Estimate of the appropriaie‘cover measure for each recorded sﬁje,cies; from 1-5 and then to the nearest 5%;. ]_)
Abundance {A): A relative measure of the number of individuals or shoots of a species within the plot, Use the following N ‘
intarvals, 1,2,3,4,5,6,7,8,9,10,20,50,100,500,7000C or specify a number greater than 1000 if required.

Forme: * (T) Tree; (M) Malles tree; (S) Shrub; (G) Tusseck Grass (Poa/Themeda), {d) Sod grass (CouchiKikuyu); (1) Vine/climber/scrambler;

{V) Sedge (Cyperaid); (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Farn: (P) Palm; (A) Cycad

Braun-blanquet: 1=<5% (rare, <3 individividuals); 2=<5% {uncommon, scattered/localised); 3=<5% (common, consistent thru

plot); 4a=<5% {very abundant, many individuals thru plot); 4b=5-25%; 5=25-50%; 8=50-75%; 7=75-100%

*Note: Cover and Abundance should be callected Uniess ctherwise stated, as per Native Veg. Interim Type Standard {Siverisen 2009)

EnviroKey Pty Ltd
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BOWDENS SILVER PTY LIMITED
Bowdens Silver Project

Report No. 429/33

SPECIALIST CONSULTANT STUDIES

Part 9a: Biodiversity Assessment Report - Updated

Eco Logical Australia - Biobank plot data sheet

Site Sheet No.

RefSitsiD . | | Recorders | [\C_ Date 2910y
Wapoint/ To=022T [ 1t OIS0 7ot RS e
Plat 1D F—?% 02.&12 Ea-Stmg- 4 End: Oh‘kﬂc‘ﬂ i\QC) Nor_thlng_ End. CQ,%% Q52
GPS datum - Photono. | 8t Ol PSS Plotorienty | 180

PS da a5\ | (Camera) | End:CFEL CSR T SlopelAspect | 47 T & [0 o

* Record from Easting and Northing from both ends of the 50m transect

an

Vegetation Zone Identification

Biometric Vegetation Type e .
Create a standard short version) - ”P ! L‘ﬁ? 24-1'\
Ancillary Code R —_— A
{Usually condition description) - 4l “’W\QCQ -
Gondition - o Haitat
{Low or Mod-Good) VYU)Q-QCQ@Q Features ﬂ\;’gﬁ-——@ﬁgﬁ‘ )
20 x 20m | Number of pative .| Use species list over page {full Id is not required) ( - W 7
Quadrat | plant species ‘ D Cq INPS)
- 50m Native over- - | - . AT smi 12y
Transect | Storey cover (%) - Oz 2025 2001 IS |29 V0o e | (Nos) ’
=10 Native mid-storey - - N - jhd o
) | i = Sum/ i’. Yo
Points | caver (%) B9 |3 D 6 & ]Q 6 (2 20 {4a 10 (‘ MQ-S)
"Native ground. ~ N ) ;
e _ - 34 %
cover (hits/50 - ' 3 ” E)gut:f)lg score O!I;IE
som | polnt)=Crses B (1 | tece
Transect | N2 |vre E,Eol"ég Double score out | %
Tt o | HETHE | mocs
Feinis - ?:Jg’re(m‘g;gd A H,n ”ri Double score out e o
points) — other ﬁg 080 to get % (NGCO)
1 Overstorey ’ Sum exofic
50m ! . .
Transect | (10 points) sumitg | SOV 9
-10 = ['Midstorey - @+{p)+e)
points ++ | (10 points) - sum
50 points Ground - - 4 20 %
(50.points} M M Dot
. scora
25081mx Nu'rp'ber_of trees ®) Total length falleh io'gs O
Quadrat with hoflows >10cm. width (m)
Wh | All canopy spp. in Veg Zone (igﬁfl ggﬁfg) . ‘Proportion
Ve; ‘e C_)_ver—stol’_ey e :&\OLK\‘\ k( %
zone | OMEEON A Cloye | Y 3
- U -
| [ Cadl et M =
. ‘Strata Form . Species Height range PFC"
Upper 1 ' £ Rl |- \Om 15/
Upper 2 ——aa -G
. - " - .
Mid 1 (Us Qe : - 2vn | &/
Mid 2 Acace. \{\I;\\r’\ Ty | - Uy
Lower 1 -pCXl =0\ £ %f{s’\f\ 20 /.
L s N
Lower 2 (V& FranoS e~ <o | A
Form: (T} Tree; (M) Malise tree; (S} Shrub; (G) Tussack Grass (Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L)
Vine/climber/scrambler; (V) Sedge {Cyperoid}); (R) Rush {Restloid, Juncaceae); (F) Forb; (E) Fern; (P) Palm; {A) Cycad
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SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
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[ Plotk:.--[ =) [-7:8ite Name -] & oAzt [ Date | 277 | 1un i1 2]
7
| Natives (20m Quadrat) [FIc] A | Exotics (20m Quadrat) [FIC] A
1 Bda by Loy | s |10
> i
3
P
5
6 A
7 il
8
P i " MIDSTOREY: *
9 |rew £y s || =0
10 -f‘ o f{LL;\ 5’ i ?
1 [T wif \4_)4 o~ % f ,I'
“':% 12 £l {a (‘»lef-"‘i‘ —34' * ¥ &
13 '
14
15
16
17
18
19
20
21
22 3
T &0 GROUNDCOVER / ether:: _
23 G’ o’za S0 2] viil. X ‘r»{x“_‘v ”’ﬁ | Z
24 S B Beal Prde podant 1|22
25 i A, o AN ¢ i 3 i 3. oy | e
261 ¢ L., Foa, il tig fo2 | g el ~l L e
27 j’!/\ﬂ,uw A R (:J\ ! 22 éﬁzg\z, < N foz
28 | | onmon AR C 1t /oo [ril  ata, R NART:
29 _CI\) &8 i J\_}rf—\i ) { / 2 i) .J‘w-’m [CRR IV [ =3
30 | e TALRES i / 2 kﬂ’q a2/ [ 4 f
3 by et i f e | B e ancas oy {
32 | <! (A 4 & 50 [fonwm G {
o 33 mpta AL P P evaes (s ] s
‘\ii 34 Ll e - S d £ { { (i/'r;wv. s {1l
i 3B Aodpy W T { o | f
\{‘N\J 36 i/gf&v‘j ple [ - / f 4 < ! {
£ 37 | Lept Jﬁ"ux = ! { 2z o AR
L)j 38 /‘(’,: (e St o i / &
39 Q Wals <p v / 2
40| @&, Q’}i’-“!'!rr)\'i%\ £ i / ER)
4 hye o S f
42 Dil(‘{.\..a‘, AAd LA ,-’-/' / 27
43 | Mot wan (1 /
M [Trrip s 779 /] 27
45 [Eoity  packh B Gl sP

.. | * Cover (C): Estimate of the appropriate cover measure for each recorded species; from 1-5 and then to the nearest 5%:.
Abundance (A). A relative measure of the number of individuals or shoots of a species within the plot. Use the following

WA | intervals, 1,2,3,4,5,6,7,8,9,10,20,50,100,500,1000 or specify a number greater than 1000 if required.

o] Form: * (T) Tree; (M} Mallee tree; (S) Shrub; (G) Tussack Grass (Poa/Themeda); (d) Sod grass {Couch/Kikuyu); {L) Vine/climber/scrambler;

~., 1\\3 (V) Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae); (F) Forb, (E) Fern; (P) Palm; (A) Cycad
o \é@ Braun-blanguet: 1=<5% (rare, <3 individividuals); 2=<5% {uncommon, scattered/localised); 3=<5% (common, consistent thru
. " k\). plot); 4a=<5% (very abundant, many individuals thru plot); 4b=5-25%; 5=25-50%; 6=50-75%; 7=75-100%

. *Note: Cover and Abundance should be collected unless otherwise stated, as per Native Veg. Interim Type Standard (Sivertsen 2009)
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RN R

14
Eco Logical Australia - Bicbank plot data sheet Site Sheet No. ¢
RefSielD | R o |Recoers | 1@ My [pae | 2 [i f1y
Wapami ™ ‘ B I A I A = St (2VS K1
_PI:?I_OD”T":' MO/ W Easting i End:‘??‘o"?’@o Northlng End:é;xﬁSl'gﬁ‘l
S Photoino.«..[ St j1f {14 “Plotorient/ S0’ S¢
epsdatum- ||/ (1S §4 | (Camers) [Eng [75 Jzy S|gp$f:pect '31 /Cq,«” AE

* Resord from Easting and Northing from both ends of the 50m transect

Vegetation Zone Ildentification

Biometric Vegetation Type. . . _ - )

(Create a standard shor! uersaon) 2 ?g Hff\)- W*?j /1 ﬂ'{}l 4 6\9)(‘ v b‘“'( Y WOC'd I}M d

Ancillary Code i =" . - - ' ’

{Usually ¢ondition descnptlon) o #r’ ﬂ/‘ nn e d : ; } {'.

Condition -+ e T - Habitat = | Onee€lndTog g Her

(oW or Mod-Good): - & M- 6] Features - - ﬁw}fow < 2

20 x.20m; | Number.of native ™| Use species list over page (ful Id is not required) /(S\)

‘Quadrat | plant species .- {NPS)

o 50m Native over-" .~ / ] . s 792 %

Transect | storey cover (%)’ 45 ’50 S Q 40 30 5 25150|60| > Gios)
=100 TNative mid- slorey ; Sum / é %

- Points. | gover (%) 2 2" E 10 | (AMS)
s v -Native ground .- g e
Lo 'cover(hl_tsjsc_) _ ]HTWTM m /{”ﬁm IM Dog?lgosli?;ito;: %éee)/a
":50r_'ri points) =, Grasses -
~Transect Nalive ground. (\9 Dauble score out O %
Silgg cover {(hits/50° . of 5010 gat% | (NGCS)

_Pbinté _pu_lqts)_ Sh_rubs: d

Ciore ) Native ground. " Double score out 4‘-3 %

Ve C_OY?"-)'(hitsi';fo il MMW M of 5010 get% | (NGCO)
s Al points) = other s A L [

“Ear 1 Overstorey. ] ’ T Sum exotic
et | G0pois) |0 [T 0@ 000 0] 0|0 |Q,8 e
e : LN rom

- =10 Midstorey " - : v |, - O | @B+
Jpoints + (10 points) ... | () 0100 |0 oo v o sumty
50 points * Gound = e, o %

o sopoints) 1D out
. s Ao S score
Le0MX ) Numberof trees | | et widk Total length fall‘eﬁ"lbgs 2
‘Quadrat | - With hollows - ol whe hilows | o >100m width (m) -

s B o0 [*Regen (YIN) 1 i oo

Wh '| e i AIl canopy spp m Veg Zone. 1 (indiv. <5cm?) _Proportlon
. Vem=e | Oversstorey | finan i i
:::'Zo'r?é .|~ regeneration . : o o N
L Strata | Form . |7 .U “Species . i i | Helghtrange:| - -PFG
et | U | hege o Aok | 7o
Upperz: T ol s e Ve i
Mid1 e e Acac B 12~ S S
“ Mid 2- ] G e 00\/"(“ C‘H( s J 0.0 !
clower 17 LRI o W\H v lf) sy L o
Ctower2 | iy e O o7 =)

Form: (T) Tree; (M) Mallee tree; (8) Shrub; (G) Tussock Grass (PoalThemeda); (d) Sod grass (Couch/Kikuyu); (L.}
vine/climber/scrambler; {V) Sedge {Cyperoid); {R} Rush (Restioid, Juncaceae), (F) Forb: (E) Fern; (P) Palm; (A} Cycad

9a-194 EnviroKey Pty Ltd
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[Pt [ 20y [__SiteName [ P v Jens [ Date [s0/i0 /14 |
| Natives (20m Quadrat) [F]c] A ] Exotics (20m Quadrat) [FIcT A
- : L ‘ ) QVERSTOREY : : B :
T Pnae Lor v1vol 24
2 Eas é’O\ VAL i ! 2.
3
4
5 T,
B [2)
- e
8
. MIDSTOREY
9 Beac 01 < lg | 20
10| Cacs mve S|
11 Pers Vg . s ] ;
12
13
14
15
18
17 -
18 )
19
20 | 2
21 -
22
GROUNDCQOVER / other
23] Lome 10 BRI Wbt Loy sl |zo
24| Diows  advin vl | s [ L1 Gl e
25 | Yyl by A IV Bl et f- L I
26| Cillyeine Vet 7 e[ en e dhd [ IO R
271 pehena ovind ‘ Fl o tee P g L Gl ]en
28 o i(»‘,.r; R v 100 [ ¥ Vo too
29| e T Cp G| malZona borey B
30 _ﬂnc"’vv’\ f,R,l_Lf\Sj ° . |zolgow € e £ S
3] Pyt TRTAR 2| se PN S e A
32 P\.(f{ 3 Youaa D G iw |[Boo e [/\\ ) oo & [ R E
33| Joyc pal G L5 0o | i fouan 4 I E
4] s apie SVl s Tvvometed  Gower S
31 Cowex V] s Vil ke ' o
36 | wwite Cedotis FlY [ s ‘
37 L vy e dove (E e, ~'-"f;:e | f=g=]
38§ 1 oo £ . ' el Wiy - :
38 [ Chet _giek Sl [ on
40 [ Oveliiel - b sspe o Yooy o P 1
41 meil oy ISR LR
42 | Dirn venc ol freaa :
431 e ait PN '1
4 JCchy owalk D [T oo
C 45| Poa oy . ] i | owo
\ * Cover {C}: Estimate ofthe appropriate cover measure for each recorded species; from 1-5 and then to the nearest 5%;.
\./ Abundance (A): A relative measure of the number of Individuals or shools of a species within the plot, Use the following '
9} {6 intervals, 1,2,3,4,5,6,7,8,9,10,20,50,100,500,1000 or specify a number greater than 1000 if required. @
Form: * (T) Tree; (M) Ma!lee tree; (S} Shrub; (3) Tussock Grass (Poa/Themeda}; {d) Sod grass (Couch/Kikuyu); (L) Vine/clmber/scrambler; :
(V) Sedge (Cyperoid), (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Fern; (P) Palm; (A} Cycad
Braun-blatiquet: 1=<5% {rare, <3 individividuals); 2=<5% (uncommon, scalferedfiocalised); 3=<5% (common, consistent thru
plof); 4a=<5% (very abundant, many individuals thru plat); 4h=5-25%; 5=25-50%; 6=50-75% 7=75-100%

* Note: Cover and Abundance should be collected unlgss otherwise stated, as per Native Veg. Interim Type Standard (Sivertsen 2009) O E

Q{x : Amrin. PR OJes %D
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BOWDENS SILVER

PTY LIMITED

Bowdens Silver Project

Report No. 429/33

SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

Eco Logical Australia - Biobank plot data sheet

Site Sheet No.

Ref Site:ID 24 Recorders gc/ -Date o) , 10 \ PIC bz
Wapoint/ = O2F Eastm A SEOTLRB S e[St (aZPMEsy
Plot D 5 O 9 e e T o End (A3
GPS datum i Photo no, | SEAEE-OCT (| Plotorientl: | Z(0Ss ~
- CAts- (| (Camera) | EndCF15 0 1S SlopelAspect | 277, | 205 <)
* Record from Easting and Northing from both ends of the 50m fransect
Vegetation Zone Identification
Biometric Vegetation Type. N .
(Create a standard short version) : D ¢ — 28) 2
Ancillary Code . 1 { - ' ' vty
(Usually condition description} II/H().CAG(Q\ ") thhﬂ\/\gi - n‘qy‘o{mq
Gondition Habitat ol toes atry Creelnd
(Low or Mod-Good) et oot | Features Hoys, r‘co; e
20 x 20m | Number of native | Use species list over page (full Id is not required) (/_ )_,
Quadrat | plant species ‘ : i s (NPS)
50m Native over- . : ‘ : " Sum! Yooy
Transect | storey cover (%) IS 10 '(j 10 i@ tO ,S l@ S rlZ, 11710 | (NOS)
- 10 Native mid-storey |~ | o 5 e 1 am/ |50 %
Points | cover ) = Y 5 Z %' é l % ~ !ag IZ oo (bNMS) ’
Native ground - - ’ b o
cover (s | L AT W1 J(\ f gy Dol L&ZC ¢
50m pmqts)— Grasses . .
Transect Native g_round Double score out Q«\ %
5y | cover (hits/50 - - of 500 gel % | (NGCS)
Points pom.ts) — Shrubs _‘
Native g.mund Double score out () %
Coj\’er (hits/50 of 50 to get % (NGCO)
points) — other
Overstorey Sum exotic
50m " . ..
Transect | (10 points} . sty fcr(;‘f %)
-10 Midstorey - (@+b)+e)
points + | (10 points) 5umf1b3
50 points g * o,
round @ (
(50 points) 7 ” Double
SCOlE
2505”mx Number of_tree.s : © Total Iéngth falten logs | -
Quadrat with hollows >10cm width (m) 22
’ ) Regen (Y/N) T
et _ All canopy spp. in Veg Zone (indiv. <5cm?) Proportion
=y 3 - o ]
Veog. Over-storey. (- ;- i{%\(.xl( [, \/ { CJQQ -Q{/}(‘(’ (C&, /
Zone regeneration g W]Cf\( 78 \'/ S
| ArcClo/ 1Y
Strata Form _ Species ‘Height range PFC
Uppor ! SN aar I0- 1lony ]S /
Upper 2 ﬁ: NV © O-em| S/
Mid 1 €, Bk 1 O xo /
o2 (€ 2o
: . T
Lover | Ryt.olo S, 20 Q /
Lower 2 W“ SR j A em t) 7
Form: (T) Tree; (M) Mallee trea; (S} Shrub; (G) Tussock Grass (Poafl"lgemeda); {d) Sod grass (Couch/Kikuyu); (L)
Iﬂelclimber/scramb!er; {V) Sedge (Cyperoid); (R) Rush {Restiold, Juncaceae); (F) Forb; (E} Fern; {P) Palm; {A) Cycad
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SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project

Report No. 429/33

[ Plo | 1A [ SiteName | Friocfeot [ Date 1zgﬂ%ﬁ¢|
[ Natives (20m Quadrat) [FIc] A ] Exotics (20m Quadrat) [FJc] A
. . B OVERSTOREY > R L o
1] £ wlale | 181 50
21 £ powess T I
3 :
4| Aoge Mo TS| 2
5 v [
6
7 S
; [
: - MIDSTOREY -
9 Cﬂ.‘f-’; A < ! [
0] fere Ling <l 1 =z
A Al S| |
2 e tass s 1 =2
13 Dy e ¢ by iLVl 4 { {
14
15
16
17
18
19
20 -
21 2
22 L
) GROUNDCOVER other .
B P hdo 3¢ ‘ Glis] gpe | Eddr  plan o
24| 9ola  Aonn €l 1] jov | {rnce > c |1 gw
25 | Bt _onats gl 2 loo | Gorye e NN
26 |y elon  uat Gl o | Anas arv, £ il lsw
| 27 1o B (;{ L5 ape | My -”nu cady 1t so
28 (_ e LN ’\I (.; é g o2 !/\}M‘,{rv‘w\w o ilcﬂio F ’ !
29 [Clhel  sals el | too i hra o G <
30| Pove  ancer £ [l 27
315l 0 A R
32 | AnE rZEeas Giil]er
33 | (Med el S 3
34 | Prace  odapls S 0] 1
3B | Hose lLer 41
3B | U e all lie
37 | Palrong Ao, sy 2
38 sﬁ()/,\ TS)\_(_':,‘A‘) A f 7 e
39 | e grinen I
40 [ Dilt. ke~ REREL
M oo  naote (AN
42 /(R,[.c: Cotk Loy ) _ (’? f (o
43 3 ol
44 YA gy ole ] <o
46 | Lt scomme CeN a4 €4 1] oo
* Cover {C): Esti\mate ofthe appropriale cover measure for each recorded species; from 1-5 and then to the nearest 5%;.
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following
intervals, 1,2,34,5,8,7,8,9,10,20,50,100,500,1000 or specify a number greater than 1000 if required.
Form: * (T) Tree; (Mj Mallea tree; (8) Shrub; {G) Tussock Grass (Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L) Vine/climber/scrambler;
{V) Sedge (Cyperoid); (R) Rush {Restioid, Juncaceae); (F) Forb; (E) Fem; (P) Palm; (A} Cycad
Braun-blanquet: 1=<5% (rare, <3 individividuals); 2=<5% {uncommon, scattered/localised); 3=<5% (common, consistent thru
plot); 4a=<5% (very abundant, many individuals thru plot); 4b=5-25%,; 5=26-80%; 6=50-75%; 7=75-100%

* Note: Cover and Abundance should be collected unless otherwise stated, as per Native Veg. Interim Type Standard {Sivertsen 2008)

EnviroKey Pty Ltd
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BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

J Eco Logical Australia - Biobank plot data sheet Site Sheet No.
Ref Site ID - ZLQ Recorders ACJ m Date - ’ZO\{ lO[ 200F
Wapontl |57 B0 -Eastlng St NSl ot \ortnings - [-S (o2 fotis
Plot ID sy : TEnd: &7 1q0V2. | “ER = o End; %Q SN el
Photono. | St CHEA-CARS- | Plotorient! - | {2€
GRS datum (5 - | (Camera) [ EndCrRl-00=02, | SlopelAspect [~ 1 T 240 .
* Record from Eastmg and Northlng from both ends of the 50m transect (“”
Vegetation Zone Identification >N
Biomelric Vegetation Type - -
{Create a standard short version) ~ ;’Sj_.cx'
Ancillary Code ER i
{Usually condition descnptlon) : \(\;{’Ck( " _ T i (e
Gondition Habitat A RE 1
{Low or Mod-Good} M” (EQOd Features (0oL (i Hey
20 x 20m | Number of pative | Use species list over page (full Id is nof required) - j P §
Quadrat [ plant species ey i‘g 3(NPS)
50m Native over- /‘Idlg - q N R sy 5T o
Transect | Storey cover (%) \ EES R 2.4% 5242 (95,19 | (NOS)
=10 Native mid-store - N} P 21 sum/s Ji S %
Points cover'(%) : v 6 ! 2 FC—/ % 5 25 q— LO " 8 ?":;-’E:UTO g?I\”\/‘ls) '
: Native ground Double score out 9 Q\ Y%
| [ 1 R oo
50m T
Transect | MNative ground : Double score aut | -
—50 COYer.(hlngh : A | of 50 to get% | (NGCS)
Points -ch;r;iS;;roJ;ds : ﬁf, o
cever {hits/50 ! ! ? - Dog?laecksfoo;ta ";': (NGCO/;
. poomts)t— other . 5 -
50m- verstorey | um exotic
Transect | (10 points) SUM}% ?rg‘:ﬁf (%)
~-10 Midstorey - (@)+di+c)
points + | (10 points) - Sumf(1bt%
50 points |-y 9 . ;2 %
(50 points) : l Boutle
20m x . : - N
Number of trees Tatal length failen logs |
50m . h |
Quadrat with hollows { : >10cm width (m) 6({ )
el ‘ All canopy spp. in Veg Zone (Egﬁelggﬁg) Proportion
ole . P
Vg, rg":;':ﬁgtrg] | Cal A ¢ Vdj Y < Boly N 2z l -
zore | "SR AT AGomG N B Hlor A
. S Vo E mc(y H
Strata Form : Species AT I—lg@%ﬁmxj'e* PFC
Upper ¢ e HATSTAS Oldm | 15/
Upper 2 T €. Betonn© ) B-Y9n | 1D/
Mid 1 T | collstns end - B | S/
Mid 2 S PU=Opuc (-4 'Q/
Lower 1 @\ CSOU\ Q(AJQ L e S/
Lawer 2 Cn wirle oy < 0 COem | 2/

Form: (T) Tree; (M) Mallee trae; (S) Shrub; (G) Tussock Grass (Poa/Themeda); (d) Sod grass (Couch/Kikuyu), (L)
Vine/climber/scrambler; (V) Sedge {Cypercid); (R) Rush (Restioid, Juncacaae); (F) Forb; (E) Fern; (P) Palm; (A) Cycad
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SPECIALIST CONSULTANT STUDIES

Part 9a: Biodiversity Assessment Report - Updated

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/33

[ Plott ] 2% [ZBiteName [ Kocoetend LoDate” [T [io £ ]
\ Natives {20m Quadrat) [FTe] A ] Exotics (20m Quadrat) [FICl A
T T e e OVERSTOREY e e e e e
1 E . rons TS |
2 Cen AL a2 v . 1 'S‘ 4‘1
3 | £ rracs” TiE !
4 £ Aenio S -
5 | freod.  uvmplev= T |
6 Y
7 [
8 k ‘?‘/;’ .
T T . WIDSTOREY. ~
9 | Olea _prss 2l A 2@
0] facs  Suan Szl 2o
M [ by ~euld sl 2
12 [fodlle (e Sl g
13 (npll e Sh < | 1] 3
14 | Ange Sleor 1|2 |
15 | Dot (int N
A6 odt slerelr g 1|s] 2
”f\‘ 7 [ Pea trnlln e il A
18| Arot. Arid S i
10 -
20 .
21 ()
22 R
T '~ .GROUNDCOVER {-other.
23 [hooa Sl [ o | Avra |
24 | Nier st G|l 2| tem
26 | o patl G1T| S
26 ( & Le (/:4, e L 3 [ 4
27 | dren pascd” F ! [
28 | (e d Lig AQ cl )| sv
29 | Nt ¢ lan gt e )|z
30 [{_orma Ads Cl] | s®
3L RAC ey L] 57 Jeo
32 | Mot dvlst ded? Al e
HIESTIE N 1 1] =
34 ((-—4,\@_,'\__ QQ‘(\ L{?'l ‘ff" ’ )
35 [ Mbl  dhh Sl 7z
38! fha <p 7 Gl ] s
37 [ heln paces Gl Ly
38 | Lo~z ana AL [ =
39 g aa1g (- ! '
40 | Epbin  ra0s Gl
41 [Lraaderz 2 shp e | /] ]
2| Asle  eleg S/
4310k pepe. LA
44 | flude fopr el
45

* Cover (C); Estimate of the appropriate cover measure for each recorded species; from 1-5 and then to the nearest 5%;.
Abundance (A): A relative measure of the number of individuals or sheofs of a species within the plot. Use the foliowing
intervals, 1,2,3,4.5,6,7,8,8,10,20,50,100,500,1000 or specily a number greater than 1000 if required.

Form: * (T) Tres; (M) Mallee tree; {S) Shiub; (G) Tussock Grass (PoalThemeda); (d) Sod grass (Couch/Kikuyu); (L) Vine/climberfscrambler;
(V) Sedge (Cyperold); (R) Rush (Restioid, Juncaceas); (F) Forb; (E) Fern; (P} Palm; {A) Cycad

Braun-blanquet: 1=<5% (rare, <3 Individividuals); 2=<5% (uncommon, scattered/localised); 3=<5% (common, consistent thru
plot); 4a=<5% (very abundant, many individuals thru plot); 4h=5-25%; 5=25-50%; 6=50-75%; 7=75-100%

*Note: Cover and Abundance should be collected uniess otherwise stated, as per Native Veg. Interim Type Standard (Sivartsen 2009)

EnviroKey Pty Ltd
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BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/33

9a - 200

SPECIALIST CONSULTANT STUDIES

Part 9a: Biodiversity Assessment Report - Updated

Eco Logical Australia - Biobank piot data sheet

Site Sheet No,

2¢r | Recodders | AC | 20lC2olS (e
>0He ¢ ~ st o lgs G T ND rthln ' St cegﬁb 2o N
S OSS - End eSO S Endi BTG | 4
StOETFI— 00X Plotorlentl 210 /
st ERd: CO 1 O | Slope/aspect.| A< 1 LSS

* Record from Easting and Northing from both ends of the 50m transect

Vegetation Zone Identification

“Biomefric Vegetation Type -~
(Create a slandard short verst on)

A1

:Ancillary Gode:

(Usuaily condition déécrlptlon)

Fopect

Gotdition . : Habitat \
‘(Low or Mod-Good). ﬂ/h@_ﬂ‘@(\@(\o Features : 3, ¢
- mcm (0cCLe ey, MR
-"20-x20m' .'Numb_erof native. | Use species iist aver page (full 1d is not required) / e
* Quadrat’ |.plant species - = Ia{f J(NPS)
“TBom... | Nativeover- 5 lem | e |7 e Lo L e T Sums |[£04.%
T | storey coveren 112 4 {2 2510 | 14H1271125 6 (7.1 [(NOS)
© =10 ".["Nafivé mid-storey : Yy . sum/ | OVE %
“.Poinis .| cover (%) i 110 O OO O @ T2 10| (NMS)
Rt ‘Native groi}n'd ‘ X 99 .9
! Doubl t|AA %
S ehvargmaso MM T ] s
"-'.SOm .‘pomts) CGrasses ~
“Transect : _Natlve ground ' Double score out é: %
S mp | over (hits/s0 Q7 G50 to gel % (NGCS)
.Poih/ts' _g]omts) Shrui(:;s _
.| Native groun Double score out | 7.5 %
2| caver (hlts!50 ,U’” u’” !“ (4, of 50 to get % ’(?\]%bo)
SRR OIIN -_pmnts) other - s -
CRGm | Qverstorey um exote
=80m (a) o
‘Transect | (10 points) G sumt1s ﬁz\;ﬁr(ﬁ)
2= 0.7 Midstorey .- {a)+(b)+(c)
“points+ 1| (10 pomts) S Sum/(;}()) i o
50 points . Grotnd: = Y@ 73 %
(50 points) . Double k_ ,
IR TS _ scorg
“T20m X L e E
Coae 7 1 Number of trees Total Iength fallen Iogs s
.-Qﬁg(rj?ét' |+ with hollows ’ >10cm w1dth (m) j / i
SR By PR, Regen (YIN) | /g
L | N RO All_qanop_y spp-in Veg Zone (m?lﬂfelécm‘;) . Proportion .
Whole 1o i e N
| e |6 Yees W 2
Zons | fesenerat no Clos |0 '
S__:t_r._éféx:_,._ S Ferm | “Species Heightrarige: |~ ~"/PFG-
Upper 1) . RO Worn | 25/
Hpper2 4 @V\Q Clov e | 2/
M1 P&(C@ﬂx c. Lipp -2 | V£
M2 Atocion Mgeemn At | (=200 | Y
LOfﬁéM Lenondiia ( C "tf\‘dl < ]ﬁ% 1< j/
T - &
Lower 2 Tom Pod <lm [\O%-

Form: (T) Tree; (M) Mallee tree; (S) Shrub; (G) Tussock Grass (PoarThemeda); (d) Sod grass (Couch/Kikuyu}: (L)
Vinelclimberfscrambier; (V) Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Fern; (P} Palm; (A) Cycad
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SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

BOWDENS SILVER PTY LIMITED
Bowdens Silver Project
Report No. 429/33

Fi
[ Plot# | 24 [ siteName | Fooaslond [[ Pate | = [in ,' L3
[ Natives {20m Quadrat) [ETc] A ] Exotics (20m Quadrat) [Flc] A
X S : COVERSTOREY S . :
11 g ross T|zs| §
2
3
4
5 .
8 “; \‘;_
7 L
8
. MIDSTOREY
9| Qorz (@ - S >
100 Beae b SNz
11 S S
12 7!
13 N
14
15 i
16
17
18
19
| 20
21
22
GROUNDCOVER/ other
23| fesly  hodl ! ! =)
4| ovae. long 1 Ee Joo
25| 2hup ada SRR
26| lochea O i\ic =S
27 | Nomy 0o peddes (e 1O fan
28 | LG5 | obtt o T o5
29 e \ela < 1
30 [om 5P, Gla] fo- i
M frono e EENE
R | lppr lale [0 I
33 | by Acli )l e
34 [V o plels, c 11 =
35 (i‘;\r_)rma@,‘ (/\Q-(_'){..ﬂ' (- ! !
36 | Unlen N cil| =z
37 1 frpe Locar < 11 ?
381 Acocer 2long < [ |
39
40
41
42
43 _
| 44
45
* Cover {C). Estimate ofthe appropr'{ate'cover measure for each recorded species; from 1-5 and then to the nearest 5%;.
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following
intervals, 1,2,3,4,5,6,7,8,8,10,20,50,100,500,1000 or specify a number greater than 1000 if required.
Form: =(T) Tree; (M) Malloe tree; (8) Shrub; (G} Tussock Grass {Poa/Themeda); (d) Sod grass (Couch/Kikuyuj; (L) Vineiclimber/scrambler;
|_(v) Sedge (Cyperoid); (R) Rush {Restiold, Juncaceae); (F) Forb; (E) Femn; (P) Palny; (A) Cycad
Braun-blanguet: 1=<5% (rare, <3 individividuals); 2=<5% (uncommon, scaitered/localised}; 3=<6% (common, consistent thru
plot); 4a=<5% (very abundant, many individuals thiu plot}; 4b=5-25%; 5=25-50%; 6=50-75%; 7=75-100%

“Note; Cover and Abundance should be collected unless otherwise stated, as per Native Vg, Interim Type Standard (Sivertsen 2008}

EnviroKey Pty Ltd
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BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES

Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

Eco Logical Australia - Biobank plot data sheet Site Sheet No.

RefStelD | w4 Recorders | /\¢ LRONoj2oe-
fapointl- | S 8 Lo s OG0 st RS
6% S L End (g u’l5 e End:{;?%%?{“ﬂ%
: Photo no: =1 St CCEA~ 0 'Ploionent! 3
GPS datlim (A0S 11 | (Camera) | End(vZ—007 | SlopeiAspect| 25 [ JA0"

* Record from Easting and Northing from both ends of the 50m transect

VAR

Vegetation Zone Identification

Biometric Vegetation Type. " -
(Creaté a standard short versnon) 5&@
Ancillary. Code 1700 : -
{Usually condition. descrlptlon) T /\WC/JV
Condition = . < . Habitat P(\ S 10 aresed B s
{Low or Mod-Goad) R Features eal [vHey
20 x20m | Number of native | Use spedies list over page (full Id is not required) ) 3 % 1
Quadrat - | plant species’ " — N 7 (NPS)
" Bom - |:Nativeover=" - . e - e - o sum/ [+ & %
| Transect | storey cover (%) 21 OO O 15,015 1O e 10 T\ms)
- =10 [T Native m]dfstorey_ = Tl — sam/ | 1-9.%
Pomts “cover @ C> @ 5 2 ‘Joz‘g Ol ‘5 ZO 110 ] (NMS)
S| Native ground i
e e o Pomsgmomen 16,
': -5‘061 e _pom_i_s) Qrasses >
Trangect” .rNa,u,Ve ground:. - l\l _ Double score out () %
TR | s g WL oo
Poinis -~ s
- ] Native: grﬁound o
cover (hlts:’50 L M Hﬂ H’(\ ” - DO%‘?'E;SS;?&S f(él\i{énCC{D)
- ‘| points) = other. - iy
s -Overstorey Sl . Sum exolic
R 50m : i A G
Transect _'.;(10 P‘.’.'._“t,s) L Sumf(fg ;?)\;{?I‘(A))
onise ?Q‘S?Si‘fé) e @ | @O
S ] R Sum/10
S0pens Ttoumg e O
L8O pomts)' e Double
; : R score
TL20mA ¢ S i
e T .Numb_;_ar Qttrees-- \ Total length fallen logs ‘
el it hollows - - >106m width ) “\in
e _7 i .- :. e B 7 -Allcén_opy _épp_‘_il'l V_eg Zone. . : (Ez?verlé\;ﬁ)}) Fffopo_rtion
whele | s R '
e | owerserey 'L nes Vol olg €Y
Sezane b regeneration é/ fQ :)B -\(/ i
TS R WU WZ7T S s O R s S—
“Strata’ | Form " Species - | Heightrange | - PEC
Jpper 1|0 T E st M (b 1<
“Upper2 | Tl B e [~ Lo s |
'”.Mj,dz o g' . Boae c_a_% /Muﬁa &t 2.5\ = !
Clower 4 |0 @ | e L@nﬂ < Fz:Y
Lowér2: T <h\-\¢ J%MA 2 (s

Form: (T) Tres; (M) Mallee tree; (S) Shrub; (G) Tussock Grass (Poa/Themeda); (d} Sod grass (Couch/Kikuyu); {L)
Vinelclimber/scrambler; (V) Sedge (Cyperaid); (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Farn; (P} Palm; {(A) Cycad

*+ - H’YL‘;‘LMOQ CO@VML YA Y ,'%—ECHV\'
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SPECIALIST CONSULTANT STUDIES BOWDENS SILVER PTY LIMITED
Part 9a: Biodiversity Assessment Report - Updated Bowdens Silver Project
Report No. 429/33

[ Plok | =% [ SiteName_ | FowodBAk [ Date | % [io] 4 |
1 Natives (20m Quadrat) [F]c] A ] Exotics {20m Quadrat) [F]C] A
: : : OVERSTOREY S i S . )
1] & rows TS| 2
2 ©. aneag.” /8 2
3 . lotealoe 2 T = 2
4 e pot , I
5 ! \
6
7
8 :
. C MIDSTOREY
\%J 9 Pors  A\oan S 2
. 10| Acone Ao Sl >
o M Anesna  =p . NS
Y 21 Cast  guan 2| 2| s©
b 13 \
' 14
2y 15
3 e ]
¢ [
18
19
20
21 J
22 '
GROUNDCOVER / other
231 sleid pune 1] foa
A || onnm  Loa €lio| /oo
25 | NOaqe Pt A 4 (<) Fow
25 | frel =, &« rens
27 tosls Tl Sl psw
28 | e iy Sl e
29 | H s by é ! Eat ]
30 | vl EhyD Ce L (=
31 L.A’J AL, oAl - ] P
32 rB tedn A G| |
3| yomdo  spad Sl 1] se
34 | Rl [ S
35 | Newh  dpeue Gt 2
36 | ool Lede clr |l =
37 |l p Al N A
EIr R ey, LA I
3 [ Dl sp sl ! i |
40 | Qomss dodyn 11 sv
NN Y . o |7 ]
42 | Cass e St [
43 -Po/“a [T e F ( 5
4] Mokt e o ST T 1T | Cont  nnetd =
45 7'45{7‘ ”\]»'-"A’) 'I)"D Bl Jo> 1 Jatak <o L\ rd
* Cover (6): Estimate ofthe appropriate caver measurs for sach recorded species; from 1w5‘and then to the nearest 5%;.
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following
intervals, 1,2,3,4,5,6,7,8,9,10,20,50,100,500,1000 or specify a number greater than 1000 If required.
Form: * (T) Tree; (M) Mallee tree; {S) Shrub; (G) Tussock Grass (PoalThemeda); (d) Sod grass (Couch/Kikuyu); (L) Vinefclimber/scrambler;
{V} Sedge (Cypercid); (R) Rush (Restiold, Juncaceag); (F) Forb, (E) Fern; (P) Palm, (A) Cycad
Braun-blanquet: 1=<56% (rare, <3 individividuals); 2=<5% (uncommon, scattered/localised); 3=<5% (cormmon, consistent thru
plot); 4a=<5% (very abundant, many individuals thru plof); 4b=5-25%; 5=25-50%; 6=50-75%; 7=75-100%

*Nota: Gover and Abundance should be collacted unless otherwise stated, as per Native Veg. Interim Type Standard (Siverisen 2008)
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BOWDENS SILVER PTY LIMITED
Bowdens Silver Project

SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

Report No. 429/33
7 'q
Eco Logical Australia - Biobank plot data sheet = | Site Sheet No.
..Ref S‘fé’lb Ao ()‘ C S 2@[{@[@ <)

Recorders’:

' '5{é Crol S 01 Q0™ TSt (RPN 2,

PlotiD. D | End T G VEZ | Nething” e GREGT Ka
GPS de it : - StOCE -~ SrFO)| Plotorient/ 23"

e catim. (Camera) “[End (/CTL-CIL | SlopelAsect [ [777. 1207

*Record from Easting and Northing from both ends of the 60m transect

Vegetation Zone Identification

‘Biometric Vegetation Type |

(Create a standard short versmn)

2%

¥ ¥

“Ancillary Code..~ o
“(Usually condition descripilon)

H\'h 1. ﬂ MCX

“Conditian, s | Habitat QpOEect ok | LeMenlog|s
(LoworMod Good). Ve (;f@@ﬁ\l ‘ Features ’ o
8 — )
20 x 20m | :Number of nativg. | Use species list over page (full Ic is not required) / ’!”/Z' (7
‘Quadrat | plant species . - 3_-w- (NPS) §
i Bom .| Mativeavers ] Ol sum/| O %
“Transect. | storey.cover (%) D O @ O | D O O |0 @ € 10 | (NOS}
=10 Native mid-storey |z f , . sum/ | (4.
pons | omergn o B[ G18015 95 | 1 | O] NS O %M )
Lo | Native ground - ' - WU JHT , Doubl | 28w
e cov?r)(h»gsfw )i Wt Q050 get oy
50m . POINLS rasses -
Transect_ Native g'roun_d : H . Double score out %
Sogot | cover (hitse0 F ot get% | (NGCS)
POINS - I Xative groumd ™ [ 79 o
oo 1 Hl L s | (NGoo)
-7 W pointsy = other
T T Overstorey 7 Sum exotic
B0m Yo — @ "
Transect | (19 points) . .; Sum?0 ?rz\,’sr(/o)
.10 |[Midstorey | (a)+(b)#(c)
points.+ | {10 pointg) ==~ Sumf(1b3 2
50 points . === 7
SRS -Gro_unq N |u ’ . J
: (50 points) - | Double
B : H score
DOMX | v
AET s | o,
= : T ) _ AI! canopy spp. in Veg Zone : ' (Egﬁ’elé\gﬁ%) Pr.bportibn'
TWhole | e ' § .
W | e (oo TY o3
zone | fegenereton [, YA o
- Strata Form =« " : s Species Height range - "PFC.
Upper { o Ang Bor I WA
. Uppéf.;.z-- : - _
Widq (CSSp Owty [-lon IS/
“widz” Alocie. Cows WS AN B VAN
Lowsr 1 - TSRS ) < 30wm | 205N/
- Lower 2 (3 {QSJ\ V(;AW O <A g B0/

Form: (T) Tree; (M) Maliee tree; (S} Shrub; (G} Tussock Grass (Poa/Themeda); (d) Sod grass {Couch/Kikuyu); (L}

Vinelelimberiscrambler; (V) Sedge (Cyperoid); (R) Rush (Restioid, Juncgg@ae) {F) Forb; {E) Fern; (P) Palm; (A) Cycad
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SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

BOWDENS SILVER PTY LIMITED

Bowdens Silver Project
Report No. 429/33

el
| FBocoAzns

$ ] 4
[ Plot. | Sl | Site Name [ Date | &5 (o |4 ]
[ Natives (20m Quadrat) [Flc| A ] Exotics (20m Quadrat) [Fic] A
] : i o OVERSTOREY RS NS S
1 Agan e | {
2 o
3
4
=
8 -
7 [l
8 L
. . ‘MIDSTOREY
9 [ Crasc arean < o] &9
0] Ao coor s 5] -7
1] Atse. -l < | gl &
12] Pors Lng Sl l
13
14
15
16
17 - B
8
19 ~
20 >
21 )
22 "=
] GROUNDCOVER / other
23| <hap  laanc, Erl S (Haee pedd L2
24| Andd e Glo] Som | Avvca ocu El1] 2o
25| clg. <noly e | || gn [ oo e (11 ]sw
26| plahvpe. 2calo Sls e | Ara <p & ]| o
27 | Muca shp o joos| Wipa randa C 1l o
28| g ek o 11 3 [\ Mpw <p & & 1590
28 | ek S1] 120 | edv pard 1]z
30| Loalt ol o tee 2 Fll 2o relp anated ] 2
31 [ Lprna 4L CL1110 | paeme  =p | 1)
32| Hot nilio— e 18 o0 | —vel apuee el
B| Cals cerna, 1 £9- >
4] Fvip [P £l | feo
35 | et  pord? e [
36 el SAee A RE
37| Aspennta ) Elrl e
38 | Loy laxs Clf] 2
39 Gera sola L]
40 [Wpt 0008 - Crvppenry Lhe [ 1] 20
N e 2 Lo ‘ Lt f
42 1 e, efosh L o
B erval Fl] g0
44 | Dyt. ellaacs oo al) LTl 4
45 | Giamd o st8 FOE ] 2o ] Mewhts claeer cl s
* Cover (C); Estimate ofthe appropriate cover measure for each recorded species; from 1-5 and then to the nearest 5%..
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following
intervals, 1,2,3,4,5,6,7,8,8,10,20,50,100,500,1000 or specify a number greater than 1000 if required.
Form: * (T) Tree; (M) Mallee tree; {8) Shrub: (G) Tussock Grass (Poa/Themeda); {d} Sod grass (CouchfiGkuyw); (L) Vine/climber/scrarmbler;
(V) Sedge (Cyperoid); (R) Rush (Resticid, Juncaceas); (F) Forb; (E) Fern; (P) Palm; (A) Cycad
Braun-blanquet: 1=<5% (rare, <3 individividuals); 2=<5% (uncommon, scatlered/localised); 3=<5% (common, consistent thru
plot); 4a=<6% (very abundant, many individuals thru plof); 4b=5-26%; 5=25-50%; 8=50-75%; 7=75-100%

* Note: Cover and Abundance should be collected unless otherwise stated, as per Native Veg. Interim Type Standard (Sivertsen 2009)
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BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

g
Eco Logical Australia - Biobank plot data sheet Site Sheet No. 52

_Ref SitellD - - BOWc] ens Regorders KQ My Date. - - "~ | 2.4 /;o /\L/
Wapoiny | 7 s W | St 60240 [N [ Shea8bH0g
Plot iD 2| [§5 |Essting™ B 005 Jor | Nomhing® ST
R : . Phatonc. | §t 41,47 Plot orient/- 206" 5w/
GPSdatum | L /(S FY | (camera) [ End 43 45 Slope/Aspect [5° I1i0° L
* Record from Easting and Northing from both ends of the 80m transect
Vegetation Zone [dentification
Biometric Vegetation Type - BTSN VIS P P
(Create a standard short verswn) i
Ancillary Code - = - 1Yo, Ay
‘(Usually condition descrlptlon) : S( i ‘“] "Fd\ \\m() S
‘Condition - : : A O Habitat
(Low or Mod-Good) Features -
20 x 20m | Number of native | Use species list over page (full [d fs nat required ( &C\ —
Quadrat | plant species ] 2// (NPS)
‘50m . | Native over- | — - St %
Transect | Storey cover%) | S 1o} 50 30 ] O 'QO 40 A 5|5 10 (N%S)
~10 Native mid-storey | ¢ : ) sum/ (% % %
Points | cover (%) 2. Q— 18] S 5 Z C'?' 6) |0 10 | (NMS)
Native ground - s i Bouble score out 5@ Y
cover (hits/50 - M WW m Wn “N of 50 to get % (NGCG)D
L BOm poiris) — Grasses__. : | )
Transect -_Na_twe g.r_ound B Double score out é %
Zgg | cover (hits/50 - ”l of 50to gel % | (NGCS)
Points pomts) = Shrubs :
o | Native ground - Double scare out | 20y %
caver (hifs/50 .- | of 60 to gel % (NGCO)
: pointg) = other [ . )
Qverstore o Sum exotic
50m v | o 6| ol « p . e 9
Transect | (10 points) ? Pl Ylelo e Sum/13 ;%\:T?r )
~10 Midstorey _ s S5 - o o © (8)+(b)+(c)
polnts + | (10 pOIntS) vl SRR SOuml(fg
50 points . : . %
A Greund - RN 7wl ©
_ {50 points) - Double
. B . : SGOre
z,ggnmx Number of trees ‘ \/?fj srrall Total length fallen logs S
: “ . i
Quadrat with-hellows >10cm width {m)
: ' . ) Regen (Y/N "
o Alt canopy spp. in Veg Zonie (‘tndﬁi. éécm’)P) | Proportion.
V{’};‘;‘e Over-storey - | {iv " f Lo y
Zone regen_eratlon C Y >
A Tuca poly -y
Strata Form, ‘Species : Height range . PFC
Upper 1 T TLeo  WARGY {218 [y
“Upper 2 T Ercen - pioly V2. {
- Mid 1 < Acac caoex 06 7.5 <
Mid 2 < Condor - (bonia Luwn! 0 %\ r
Lower 1 Q lf\ uek G ea da e b 0y 2 5
Lower 2 o) botvev 2o o\ -G 7D
Ky
Form: (T) Tree; (M) Mallee tree; (S} Shrub; (3) Tussock Grass (Poa/Themeda); (d) Sod grass (Gouch/Kikuyu); {L)
Vins/climber/scrambler; (V) Sedge (Cyperoid); (R} Rush (Restiold, Juncaceae); (F) Forb; (E) Fern, (P) Palm; (A) Cycad
%[«Low @(o‘r\\(f V\r\cklos
- <N
s ~ oS ()
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Bowdens Silver Project
Report No. 429/33

Plotf | &7 | “siteName | &g dens [ Date” [ 29 /io/iy |
L Natives (20m Quadrat) [Flc] A ] Exotics (20m Quadrat) [F]cl A
o . e OVERSTOREY. ' Cla il . :

1 e e v v XS '

2| wucr ol T

3 ) !

4

5 -

8 )

Z -

8

MIDSTCREY -

9| foar  rmeg e, ol 20

10 B;dg!‘nq)\'()n‘\r\ s W\'/\f’l (;D) ] 5

11 ~ 7

12 (_-V C-Ulf\t/\w\f\v\ﬁ[p\,q i »“

13

14

15

16

17

18 pun

19 [7)

20 -

21

22

: GROUNDCGOVER / other

23| Fuc! . cral o Gl en] gou] Meptic ooen ! it ]

24 {’“ it e h ( ‘5 | ) Floe ] S Ponme o "’\Q(:, g

26 | U wam Oili S e e [lomo | Helldws Linaws D

26 | 1pield ol FEL Lo | warmbea Ll ieis ot frow

271 (alo  Cune v ] ron | S cang . T |2 [§ee

28] Crood boe ol S I R Yotn (ol £ | 1} Sv

20 VilF cumw R o JE '

30 H"\V;{; { e O 2] o

31 (j\,‘p\l Cogn by =]t o

232 o v a0y <o

33| Voyen gpniec [ I

34 Trim g e w2 imeo

35| (gt Wl G5 | Cae

B | Ther Wiie o -l ] o

37] Lo lade 1y ow

38 W\\‘% ¥ § ‘\'ﬁ) ey e | Lo

39 | Lowe  vadib VLo teo

401 s L vl Cols | e

411 Qi A6 R Rl T )

AZ m‘rz ,{it’f‘)‘ 4 Pt :k'\.{\, : i Py

43| Ttherm tia VoG s [4deo

44| bbbk e IR

45 | e A Yo enmea A0 feitlbot|g | ) 2.0

* Cover {C): Estimate ofthe appropriate'cover measure for each recorded species; from 1-5 and then to the nearest §%;.

Abundance (A): A relative meastre of the number of individuals or shoots of a species within the plot. Use the following

intervals, 1,2,3,4,5,6,7,8,9,10,20,50,100 50Q,1000 or specify a number greater than 1000 if required.

Form: * (T} Tree; (M) Malies tree; (S) Shrub; (G) Tussock Grass (PoafThemeda); {d) Sod grass (CouchKikuyu); (L} Vine/climber/scrambler;

{V) Sedge (Gyperoid); (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Fem; (P) Palm; {A) Cvcad

Braun-blanquet: 1=<5% (rare, <3 individividuais); 2=<5% (uncommon, scatteredflocalised); 3=<56% {common, consistent thru
\_ ploty; 4a=<5% (very abundant, many individuals thru plot); 4b=5-25%; 5=25-50%; 6=80-75%; 7=75-100%

"TNole: Cover and Abundance should be collected unless ctherwise stated, as per Native Veg. Interim Type Standard (Sivertsen 2009)

TP (NS

5 e

dm
s

EnviroKey Pty Ltd

9a - 207



BOWDENS SILVER PTY LIMITED
Bowdens Silver Project

Report No. 429/33

SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

Eco Logical Australia - Bicbank plot data sheet

Site Sheet No.

Ref'Site.ID - P Recorders:- Date : S 90y )
b | o e | AC D L B0)I00S
WapomU = - Easting * st @ ]L(ﬁ-ﬁ&\ Northing®* - - St (g %ﬁ q"%
Plot ID €3 R 9" T End CIILER D) g End@%ﬁ‘“%w
GPS datum Photo no. - | St CHC2-CFHT | Plotorient! P
 QaUm el (Camera) | End:(FF0 - (FACIL | SlopelAspect [ O/, 1 GEb, (ol

* Record from Ea_stl'ng and Ndrthing from both ends of the 50m transect

Vegetation Zone ldentification

Biometric Vegetation Type 29 / “
| (Create a standard short version) . A
Ancillary Cade - i i
(Usually condition description) | V\lN\CO[)
Gondition Halbifat Lolbey ¥E5 @r,m@t FRCES
(Low or Mod-Good) }W\@'C{Q@Q? Features ¢ M [)\LQ%
20.x 20m | Number of native .| Use species list over page (full Id is not required) / r&j » ""\ ,/"/
Quadrat | plant species : [~ _/ & (NPS)
50m | Native over- - ~ 2N eyes | [0 [ sums | 244 %
Transect | storey cover (%) . 20 %(D 20 6 20 5L 25147 52-4{—«;{%#‘}10 (Nés
-10 | 'Native mid-storey ) - , 5 S 0T %
Points | cover () 1 210 122021010 O OO £ 10 | (NMS)
. Native ground bt m L H*ﬂ I Double score ot | ¢ 2. %
. cover {hits/a0 4 { of50toget® | (NGCG)
‘50m &omjs) —.Gras(sjes - ' )
Transect atlve.g'roun : .. Double score out ) %
_pp. | cover {hits/50 () of50to get % (NGCS)D
Points olqts) — Shrubs ,
; Native. ground - [{}} ] % 0
cover (hits/50 : L Double score out %
. points) — other { of S0 to get % (NGCO)
Overstorey Sum exotic
50m -~ -
Transect | (10 points) sty cover (%)
. -1 Midstorey - (@)+{b)+c)
points + | (10 points) s /(1'33
50 points um o
Ground Wit It i (c) f t{/ o
B (50 pom_ts)_ ~] Dauble
. . B, - - 5COTe
Zé)(l]"ﬁmx Number of trees ' Total length fallen logs ] O[
Quadrat with hellows >10cm width (m)
o ‘ -~ Regen (Y/N) . I
;Wh | ; All canopy spp. in Veg Zone (indiv. <5em?) Proportion
ole - =
Veg. Over—stotr_e_y . B‘\C«\C Y’ 3 / ‘5
regeneration /
Zone : €. “YLQ! Y -
| - Ang Elol | ¥
‘Strata Form Species Height range PFC
Upper 1 L6 Bl 2\ @on | S
Upper 2 é: el V213 </
~ Mid f £ ol -8 | S/
Mid 2 Neede. DN (e g 2/
Lower 1 ‘Q(_/{J{QCQQ Sy 0. < 0% [6 /
Lower 2 i <0 e | 107/
Form: (T) Tree; (M) Mallee tree; (S} Shrub; (G) Tussock Grass {Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L)
Vinefclimber/scramblar; (V) Sedge (Cyperoid); (R) Rush (Restiold, Juncaceas); (F) Forb; (&) Femn; {P) Palm; (A) Cycad
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[Pl | 7% [ SiteName | ZoosAdd~¢ [ bate [ Zofmo Eal
N Natives (20m Quadrat) [Fjc] A ] Exotics (20m Quadrat) [Flc] A
i e : OVERSTOREY . i :
1| tdats T 2
2 | & magadt & =
3
4
5
6
7 e
8 { 2
: ) "MIDSTOREY
9 | apn  sreces S !
10 Sgo (o T2 1 ;
11 ,‘"\ (,(f‘L)lf’ \?:-(, (TR % 2 1 ;
2| A g 2171
FlE s Fial %
N4 E gt Tl 5
15
18
17
18
19
20
21 i
2 &
~ GROUNDCOVER/ other
23 f’\,ﬂt o A p (:, 10 | A2 { A'L/?@t P é,_ { | S
24 | b pl ATl ] ! Unino reeds -1/ [fos )
25| rn's Dugeaan L e | Pote pand “ | e !
26| [ f)(Lx_ ,\;\',‘é,f - £/ g Yol @ [ foige .
27 BAS  fannD. (\" 0| heo %/Uw"u =3 Lo red [ < oo
28 | Do svn  wary £ / ST | | evrve /s
29 | Perpada s Lo i o | Aapa avue Cl/1 g
30 | Ley Sm\uax e 1o ff):fl‘?vf\\“\ A e G|/ ]z=
L 31 | LA ! e (- / { D Camy e 8 / 2
32 | fottn anmcas il & joo | Sone. olor c L /L
33| Claa  Sab L | ]| D [Sont  ogp? =R rals]
M| (ale  Carnmds L/l 5 1 stam, /15
36 | Voo e | 2 R Areh S 1/
36 | oo s &N e [ core o Lons T/ 7
37 | Yoo < G 1/5 g0 | S Yo el s
38 (:rfj rel Colad ) ¢ ] / o P s (.’}‘7!'“ Z. i~ / 53
39 A Cfin Ot ’-("/(/L\A?;\*- A ) Cerdan  “Aanan £l A
40 anfra gl 1t / ST At 1] /o
41 ((:\/\\ A e’ (: / 1o C&(' < gt ( / _:';/
2] Ovwde repca Ll 22 | Lol Had R
43 | e 5 cents &/ & TAL obeadsy, 4 Cl /e
44 MG ver St | el pla cl1 A7
45 e ‘X /L,i_r\-/\ Q_‘),AJ.B.:.(\ ﬂ,/ / / LE g e ! (_)? r;{ {’ ’ / g

* Cover (C): Estimate ofthe appropriate'cover measure for oach recarded spééies; from 1-5 and then to the nearest 5%;.
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following
intervals, 1,2,3,4,5,6,7,8,9,10,20,50,100,500,1000 or specify a number greater than 1000 if required.

Form: * {T) Tree; (M) Mallee tree; (S) Shrub; (G) Tussock Grass {Pea/Themeda); (d) Sod grass (Couch/Kikuyu); (L) Vine/climberiscrambler:
/) Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Fern; (P) Palm; {A) Cycad

Braun-blanguet: 1=<5% (rare, <3 individividuals}; 2=<6% (uncommon, scattered/localised); 3=<5% (common, consistent thru
plot); 4a=<5% (very abundant, many individuals thru plot); 4b=5-25%; 5=25-50%; 6=50-75%; 7=75-100%

" Note: Gover and Abundance should be collected unless otherwise stated, as per Native Veg. Interim Type Standard (Sivertsen 2009)
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BOWDENS SILVER PTY LIMITED SPECIALIST CONSULTANT STUDIES
Bowdens Silver Project Part 9a: Biodiversity Assessment Report - Updated
Report No. 429/33

Eco Logical Australia - Biobank plot data sheet Site Sheet No.

Ref Site ID, - 3@ Recorders QQ Date - - @Li%)%%g%
Wapoint | S>48 S e e | St ooy
Plot ID &, 7] Fasting* . Nomhing™ . MEndi( o o110
GPS datum Photo no. - | St Plotorient/ |__1O%"

{Gamera) - End CCIGF OOOQ SlopefAspeet | 10/ 1=

*Record from Easting and Northmg from both ends of the 50m transect

Vegetation Zone Identification e
Biometric Vegetation Type 28\ x qmzed b“f Codile.

(Create a standard short vers:on)

Ancillary Code o -
(Usually condition descrptlon) SCCCGL}GV\QCO TV\QQ%

‘Gondition R Habitat
(l-ow or Mod-Good) Features
Y A
20 x 20m | Number of native | Use species list over page (full Id is not required) - / (
Quadrat | plant species ( 27 {NPS)
'50m Native over--- - ] . S > %
Transect |-storey cover (%) - Glle) QOO O OO D 10 | (NOS)
—-10  ["Native mid-storey | ~, | = e | - = Sum %
P.Oints cover.(.(yo) y O @ O O C) C‘) @ Q @ C.) un:o {N;)IS) °
' Native gratind KT i ' ¢
cover {hits/50 W WAl 19 Do e oot EN%G(jGD)A’
" 50m poiqts)w—Grasses ! 4 : .i
Transect Natl_v_e g:r_ound S g,_ Double score out | L0 %
—~50 C.O_V?r (h'gfub (3 of 60to get % | INGCS)
Polnts pN‘grt]i:;_gro_liﬂds M . Boub e %
cover (hits/50 ~ - , S e | (NGCO)
i points) = other )
~50m Overstorey = Sum e)sotic
Transect | {10 points) AT sund caver (%)
—10 Midstorey - (E+Hb}He)
points + | (10 points) B Sum/(1b(% (¢
50 points - - : — LA o
= | Ground - - /H«ﬂ | . { 2 f .
’ (80 points) P \ I’lﬂ LH/\ Qﬂ'{ Cf‘ oué?g
B . . score
20m x o : '
Number of trees - Total length fallen logs iy
. 50m i Pol O : ! @ .
Quadrat with hollows >10cm width (m}
. R YIN o
o E All canapy spp. in Veg Zone (ingig\}fllécm'%) Proportion -
VQI/ZOIE Over-storey. i \HQO"C\ Y 2/
Zol?é regeneration 6 (%‘\C C Y yas
d ) ) . >y N {
. Strata Farm Species Heightrange |-~ PRFC
Upper 1 __[Png Clor | 57
“Upper 2 T
Mid 1 . j
Mid 2
Lower 1 Past  Yowno <Zoapn | O
Lower 2 ' 6@@’(‘{) K{}P e | Q7

Form: (T) Tree; {M) Mallee tree; (S) Shrub; (G) Tussock Grass (Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L)
Vinelclimber/scrambler; (V) Sedge (Cypercid); (R) Rush {(Restiold, Juncaceae); (F) Forb; (E) Fern; (P} Palm; (A) Cycad
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P Plott | =o | siteName | [ o805 | - Date lEro(’m 4|

| Natives (20m Quadrat) [FTc] A ] Exotics (20m Quadrat) [F]c] A

{ T : HEE - OVERSTOREY ) R : . .
1 [ Ao Alor il I
2 [ o
3
4
5
6
7
8

MIDSTCREY.
9
10
11
12
13
14
15
16
17
18 '
19
20
21
22
-GROUNDCOVER / other -

2 | Cmns  evcita < | = e aleeas F |l [famo
24 "PAGk | ¢ anno G o] 5o-0] Plera™ tane. S
25 || grnen Al Pl 9 | Beo bores, /o
28 | Lol /‘/)\’.?LJC;;/' Ot | s WPreel, 01 ey = / S i
77 [ DMisr  shp Gl s o] Broma bore G o] reod
28 | e st Rl 2 Vudpe <p Colinllend.
28] Civhdo sp s arn] el d anve R :
30l ks el il < learm b Flilsp :
3 Vg QPuaswn Flilios | (Lo aee R r
32 g(/\ (_:,{,\,A-w"\,;:mk} UR P e “ ] o [ o !\('ﬂ“ f Mo i
3B ohey 5D crvlo W @] ool (0, e rad s gpo
| deon Lt Flil 2z | nu =0 G| ! e
35| o, echun Ly % vl ongD clil
38 | o e Gl v Tloll v {1/ ;
37 | wodin o clil v b adno anl A
38 ol Omioe AN {
39 OO T . Gt
40 20 Qe 1 T
el Sen0Ed (WD S annE
42 DeMO ot ' ANAN
43 L Y 14
44
45
* Caver (C): Estimate of the appropriate cover measure for each reccrded species; from 1-5 and then to the nearest 5%;.
Abundance {A): A relative measure of the number of individuals or shoots of a spacies within the plot. Use the following
intervals, 1,2,3,4,5,6,7,8,8,10,20,50,100,500,1000 or specify a number greater than 1000 if required.
Form: * (T) Tres; (M) Mallee tree; (S) Shrub; (G) Tussock Grass (Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L) Vineiclimber/serambler;
(V) Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Fern; (F) Palm; (A) Cycad
Braun-blanquet: 1=<5% (rare, <3 individividuals); 2=<5% (uncommon, scatteredilocalised); 3=<5% (common, consistent thiu
plot); da=<5% (very abundant, many individuals thru plot); 4b=5-25%; 5=25-60%; 6=50-75%; 7=75-100%

* Nete: Cover and Abundance should be collected unless otherwise stated, as per Native Veg. Interim Type Standard {Sivertsen 2009} :

EnviroKey Pty Ltd
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SPECIALIST CONSULTANT STUDIES
Part 9a: Biodiversity Assessment Report - Updated

Eco Logical Australia - Biokank plot data sheet Site Sheet No.
Ref Site ID 4L Reco'rd'e{s Q C Date " . 3:[{@ [Z(:,f‘c}
Wapoint/ | T Tt Eia W | SE OTeG TN [y e L] St R RESTR
Plot ID Pyen | EBiIg T R ST R | Nerthing Endi( i3 G ey
N X Photo no. - | StepyS — OOV o | 'Pletorient/. | 1&°
GPSdatum. (509 (| . | (Camera) | EndCSZ - onD | Slopeiaspect | 77, 1 [A0E
* Record from Easting and Northing from both ends of the 50m transect Q)/
Vegetation Zone Identification T
Biometric Vegetation Type - C s
{Create a standard short verswn) La ( t
Ancillary Code . . : .
{Usually condition descnpt[on) fﬁjd&@“&d _ J((/‘QQ ey
Gondition . ~ Habitat qess’?
{Low or Mod-Good) [FaRY Features
20%x20m | Number of native .| Use species list over page (full Id is not required) e
Quadrat | plant species : \ / {NPS)
“50m | Native over-. , , N s | ) %
Transect | storeyeover ey | O (O | OO O O Oy | o (@ 10 (NOS) ’
- 10 Native mid-store: - o | Sum / %
pons | ooty oY OO O oo |ololal o] M sl
Native- g.round "I/n M J’ll/” u/n Double score out (f i} %
cover (hits/50 ) of 50 1o get % (NGCG)
50m pmqts)—Grasses . — ~
Transect Native g‘r_ound Double score out | 10 %
"_50 CO'\IEI' (hltsfso (44)\ of 50 to get % (NGCS)
Points pom_is) = Shrubs _ _
"Natwe:g.mund lm [ H ‘ 741 Double score out i . %
cover (hits/50 f ot50 o get % | (NGCO)
points) = cther )
Overstorey - ’ Sum exofic
-50m YRR L § . 3
Transect | (10 points) @\ OO ol o |O D 5umf1f’g fcrg‘::r (%)
-10 Midst R =N — - > ~ -
" points + (15?3;2%) ® IO lleloNls) OO . /(1b(% (a):(ti?+(0)
50 points — ot u £l
: Ground, . 141 [ NG
' (50 points) _ M 1 uﬂ 'u/ﬂ J’H/l l I 00 Fz‘%ou 3] HAY
3 : . \f}‘» score
20mX | mber of trees Total length fatien logs
50m nher of ir O ! O
with hellows >10cm width (m)
Quadrat :
: ; Regen {Y/N) | . ;
. All canopy spp. in Veg Zone (indiv. <5cm?) Proportion .
v | e g dor |
Zone T
Strata Form Specles Height range ‘PFC
Upper 1 .
Upper 2 ~
Mid 1 —
Mid 2 .
Lower 1 Mo F?r\p < P LD
Lower 2 Cigda sﬂ\/\!ﬂl L A0t &
Form: (T} Tree; (M) Mallee tree; (S) Shrub; (G) Tussock Grass (Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L}
Vine/climber/scrambler; (/) Sedge (Cyperoid); (R) 