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Executive
Summary

Mangoola Coal Operations Pty Limited (Mangoola)
operates the Mangoola Coal Mine and is preparing an
application for development consent for the Mangoola
Coal Continued Operations Project (MCCO

Project). The MCCO Project will allow for the
continuation of mining at Mangoola Coal Mine into a
new mining area to the immediate north of the
existing operations.

This Biodiversity Assessment Report (BAR) has been
prepared by Umwelt (Australia) Pty Limited (Umwelt)
to assess the biodiversity impacts of the MCCO Project
and forms part of an Environmental Impact Statement
(EIS) prepared to accompany the development
application for the MCCO Project. It has been prepared
in accordance with the Framework for Biodiversity
Assessment (FBA) (OEH 2014b) and the NSW
Biodiversity Offsets Policy for Major Projects (OEH
2014a) under Clause 27(2) of the Biodiversity
Conservation (Savings and Transitional) Regulation
2017.

The MCCO Project will result in the removal of
approximately 570 hectares (ha) of native vegetation
(consisting of 196 ha of woodland and balance of
derived native grassland) and fauna habitat, including
four NSW listed threatened ecological communities,
one of which is also listed as threatened at the
Commonwealth level; White Box-Yellow Box-Blakely’s
Red Gum Grassy Woodland and Derived Native
Grassland Critically Endangered Ecological Community.

A total of 17,718 ecosystem credits are required to
offset impacts to native vegetation and fauna habitats
as a result of the MCCO Project.

11 threatened species have been recorded in the
MCCO Additional Project Area including five birds, four
bats and two orchids. This biodiversity assessment

identified that under the FBA impacts to four of these
threatened species would require specific offsetting
requirements, in addition to offsetting the impacts on
native vegetation, being:

e large-eared pied bat (Chalinolobus dwyeri) —
27 credits

e southern myotis (Myotis macropus) — 20 credits

e Tarengo leek orchid (Prasophyllum petilum) —
8,983 credits

e pine donkey orchid (Diuris tricolor) —
17,238 credits

Mangoola has developed a biodiversity offset strategy
that fully meets the offset requirements for the MCCO
Project and builds on the existing offsets established
by the mine. The biodiversity offset strategy for the
MCCO Project includes:

e In-perpetuity conservation achieved through the
retirement of biodiversity credits through the
establishment of the following Stewardship Sites:

o Mangoola Offset Site
o Wybong Heights Offset Site
o Mangrove Offset Site
o Highfields Offset Site

e Restoration of up to 456 ha of native vegetation
communities as part of ecological mine
rehabilitation.

e Retirement of the remaining credits through either
payment into the Biodiversity Conservation Fund
or purchase of available credits from the credit
market.
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Biodiversity Assessment Report

BioBanking Assessment Methodology

BioBanking Credit Calculator

NSW Biodiversity Conservation Act 2016

Mangoola Open Cut Biodiversity Offset Management Plan and Strategy
Biodiversity Offsets Payment Calculator

Biometric Vegetation Type

Critically Endangered Ecological Community

Catchment Management Authority Area

NSW Department of Environment and Climate Change (now OEH)

The total impact zone associated with the Mangoola Coal Continued Operations
Project. The Proposed Disturbance Area is referred to throughout this report as the
Development Footprint according to the FBA methodology.

Commonwealth Department of the Environment and Energy
Derived Native Grasslands

A measurement of the value of EECs, CEECs and threatened species habitat for
species that can be reliably predicted to occur with a PCT. Ecosystem credits
measure the loss in biodiversity values at a Development Footprint and the gain in
biodiversity values at an offset site.

Endangered Ecological Community

Endangered Population

NSW Environmental Planning and Assessment Act 1979

Commonwealth Environment Protection and Biodiversity Conservation Act 1999
Framework for Biodiversity Assessment

Glencore Coal Assets Australia

Groundwater-dependent Ecosystem

Glencore Coal Pty Limited. Mangoola Coal Operations Pty Limited is owned by
Glencore Coal Pty Limited

Geographical Information System
Interim Biogeographic Regionalisation for Australia (Version 7)
Local Government Area

Mangoola Coal Operations Pty Limited (Mangoola)
Existing approved operation as per Project Approval 06_0014

Proponent
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MOP
MGA
Mtpa
MNES
NSW
OEH
PCT
PMST
SAT
SEARs

Species credit

SPRAT

Strahler Stream Order

TEC

TSC Act
TSPD
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The proposed development which is assessed in this BAR relating to the
continuation of mining at Mangoola Coal Mine into a new mining area to the
immediate north of the existing operations

Includes the existing approved Project Area for Mangoola Coal Mine and the MCCO
Additional Project Area

Encompasses all areas required for the MCCO Project to the immediate north of
the existing operation

Mining Operations Plan

Map Grid of Australia

Million tonnes per annum

Matters of National Environmental Significance
New South Wales

NSW Office of Environment and Heritage

Plant Community Type

Protected Matters Search Tool

Spot Assessment Technique

Secretary’s Environment Assessment Requirements

The class of biodiversity credits created or required for the impact on threatened
species that cannot be reliably predicted to use an area of land based on habitat
surrogates. Species that require species credits are listed in the Threatened Species
Profile Database.

EPBC Threatened Species Profiles and Threats Database

Classification system that gives a waterway an ‘order’ according to the number of
tributaries associated with it.

Threatened Ecological Community

NSW Threatened Species Conservation Act 1995 (now repealed)
Threatened Species Profile Database

Upper Hunter Strategic Assessment

Umwelt (Australia) Pty Limited

Vegetation Information System
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Disclaimer

This document has been prepared for the sole use of the authorised recipient and this document may not be used,
copied or reproduced in whole or part for any purpose other than that for which it was supplied by Umwelt (Australia)
Pty Ltd (Umwelt). No other party should rely on this document without the prior written consent of Umwelt.

Umwelt undertakes no duty, nor accepts any responsibility, to any third party who may rely upon or use this
document. Umwelt assumes no liability to a third party for any inaccuracies in or omissions to that information.
Where this document indicates that information has been provided by third parties, Umwelt has made no
independent verification of this information except as expressly stated.

©Umwelt (Australia) Pty Ltd

Document Status

Reviewer Approved for Issue

Final Allison Riley 26/06/2019 Allison Riley 26/06/2019
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1 Introduction

Mangoola Coal Operations Pty Limited (Mangoola) engaged Umwelt (Australia) Pty Limited (Umwelt) to
complete a Biodiversity Assessment Report (BAR) for the Mangoola Coal Continued Operations Project
(MCCO Project). The purpose of the assessment was to identify and assess the impacts of the MCCO Project
on biodiversity values in accordance with the Framework for Biodiversity Assessment (FBA) (OEH 2014b)
and the NSW Biodiversity Offsets Policy for Major Projects (OEH 2014a).

This BAR will form part of an Environmental Impact Statement (EIS) being prepared to accompany an
application for development consent under Division 4.1 and 4.7 of Part 4 of the Environmental Planning
and Assessment Act 1979 (EP&A Act) for the MCCO Project. This BAR has been prepared for the MCCO
Project under the provisions of Clause 27(2) of the Biodiversity Conservation (Savings and Transitional)
Regulation 2017.

1.1 Project Overview

Mangoola Coal Mine is an open cut coal mine located approximately 20 kilometres (km) west of
Muswellbrook and 10 km north of Denman in the Upper Hunter Valley of NSW (refer Figure 1.1). Mangoola
has operated the Mangoola Coal Mine under Project Approval (PA) 06_0014 since mining commenced at
the site in September 2010.

The MCCO Project will allow for the continuation of mining at Mangoola Coal Mine into a new mining area
to the immediate north of the existing operations. The MCCO Project will extend the life of the existing
operation providing for ongoing employment opportunities for the Mangoola workforce. The MCCO Project
Area includes the existing approved Project Area for Mangoola Coal Mine and the MCCO Additional Project
Area as shown on Figure 1.1.

The MCCO Project generally comprises:

e open cut mining peaking at the same rate as that currently approved (13.5 Million tonnes per annum
(Mtpa) of run of mine (ROM) coal) using truck and excavator mining methods

e continued operations within the existing Mangoola Coal Mine

e mining operations in a new mining area located north of the existing Mangoola Coal Mine and Wybong
Road, south of Ridgelands Road and east of the 500 kilovolt (kV) Electricity Transmission Line (ETL)

e construction of a haul road overpass over Big Flat Creek and Wybong Road to provide access from the
existing mine to the proposed Additional Mining Area

e establishment of an out-of-pit overburden emplacement area

e distribution of overburden between the proposed Additional Mining Area and the existing mine in
order to optimise the final landform design of the integrated operation

e realignment of a portion of Wybong Post Office Road

e the use of all existing or approved infrastructure and equipment for the Mangoola Coal Mine with some
minor additions to the existing mobile equipment fleet

Mangoola Coal Continued Operations Project Introduction
3450_R12_BAR_Final 1
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e construction of a water management system to manage sediment laden water runoff, divert clean
water catchment, provide flood protection from Big Flat Creek and provide for reticulation of mine
water. The water management system will be connected to that of the existing mine

e continued ability to discharge excess water in accordance with the Hunter River Salinity Trading
Scheme (HRSTS)

e establishment of a final landform in line with current design standards at Mangoola Coal Mine including
use of natural landform design principles consistent with the existing site

e rehabilitation of the proposed Additional Mining Area using the same revegetation techniques as at the
existing mine

e alikely construction workforce of approximately 145 persons. No change to the existing approved
operational workforce

e continued use of the mine access for the existing operational mine and access to/from Wybong Road,
Wybong Post Office Road and Ridgelands Road to the MCCO Project Area for construction, emergency

services, ongoing operational environmental monitoring and property maintenance.

Figure 1.2 illustrates the key features of the MCCO Project.

1.2 Purpose and Scope of this Report

This report provides the findings of the Biodiversity Assessment of the MCCO Project. It addresses the
specific requirements of the FBA (OEH 2014b).

Specifically, this assessment:
e describes the existing environment of the Development Footprint (refer to Section 1.3)

e identifies flora and fauna species and ecological communities within the Development Footprint that
have the potential to be impacted by the MCCO Project

o determines the presence or likelihood of occurrence of threatened flora and fauna species and
populations and Threatened Ecological Communities (TECs) listed under the Biodiversity Conservation

Act 1995 (BC Act) and Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

e calculates the offset requirements for ecosystem credits and species credits generated as a result of the
permanent impacts of the MCCO Project in accordance with the FBA (OEH 2014b)

e provides an assessment of Matters of National Environmental Significance (MNES) under the EPBC Act,
and

e describes the offset strategy to satisfy the credit requirements of the MCCO Project.

Mangoola Coal Continued Operations Project Introduction
3450_R12_BAR_Final 2
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1.3 Development Footprint Information

The Development Footprint represents the maximum area of impact beyond the currently Approved
Project Area of the existing Mangoola Coal Mine, as shown in Figure 1.2. The Development Footprint is
also referred to as the Proposed Disturbance Area in the MCCO Project EIS, however, in this report
Development Footprint is used to be consistent with FBA terminology.

The Development Footprint will be subjected to a range of disturbances as outlined in Section 5.0. The
MCCO Additional Project Area (refer to Figure 1.2) was the subject of the ecological surveys to identify
biodiversity values and to provide information to Mangoola to seek to minimise impacts by refining the
Development Footprint. Following the completion of ecological surveys and the identification of significant
biodiversity values, the Development Footprint has been refined to avoid some areas of key biodiversity
value; particularly areas with threatened orchid species (refer to Section 4.1).

1.3.1 Location

The Development Footprint is situated approximately 20 kilometres (km) west of Muswellbrook and 10 km
north of Denman in the Upper Hunter Valley of NSW (refer Figure 1.1) within the Sydney Basin Interim
Biogeographic Regionalisation for Australia (IBRA) bioregion and the Kerrabee IBRA subregion. Refer to
Figures 1.3 to 1.5 for the location of the Development Footprint and other relevant landscape features that
pertain to this FBA assessment. Refer to Table 1.1 for a summary of the Development Footprint’s location
in the landscape.

Table 1.1 Development Footprint Location in the Landscape
Sydney Basin
Kerrabee
Hunter-Central Rivers
Central Hunter Foothills

Muswellbrook Shire Council

1.3.2 Size

The Development Footprint covers approximately 623.3 hectares (ha). For ease of reference, approximately
623 hais used throughout much of this report.

1.3.3  Local and Regional Ecological Context

Much of the central Hunter Valley has been cleared of native vegetation, primarily for agriculture and other
land uses, including mining and urban development. Similar land use patterns occur in the vicinity of the
Mangoola Coal Mine and the Development Footprint, which is surrounded by agricultural land and several
nearby coal mining operations. Extensive native vegetation is present to the west in Manobalai Nature
Reserve, which represents a significant link between remnant patches of vegetation in the central Hunter
Valley to the very large Wollemi National Park.

Mangoola Coal Continued Operations Project Introduction
3450_R12_BAR_Final 5
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1.4 Key Resources, Policies and Documents

The following key resources, policies and documents were used during the preparation of this BAR for the
MCCO Project:

e The Secretary’s Environmental Assessment Requirements (SEARs) (DPE 2019)

e NSW Biodiversity Offsets Policy for Major Projects (OEH 2014a)

e Framework for Biodiversity Assessment (OEH 2014b)

e Credit Calculator for Major Projects and BioBanking Operational Manual (OEH 2016a)
e BioBanking Assessment Methodology 2014 (OEH 2014c)

e Threatened Biodiversity Survey and Assessment: Guidelines for Developments and Activities —Working
Draft (DEC 2004)

e BioBanking Credit Calculator (Major Project Assessment Type) (BBCC 2018), accessed November 2018
e BioNet Atlas of NSW Wildlife database and mapping tool (OEH 2018a), accessed November 2018

e OEH Threatened Species Profile Database (TSPD) (OEH 2018b), accessed archived datasets
November 2018

e Vegetation Information System (VIS) Classification Database (OEH 2018c), accessed November 2018
e NSW Guide to Surveying Threatened Plants (OEH 2016b), and

e Department of the Environment and Energy (DoEE) Protected Matters Search Tool (DoEE 2018a),
accessed November 2018a.

1.5 Use of Data from Upper Hunter Strategic Assessment

Umwelt was commissioned by Glencore in 2014 to undertake the flora and fauna surveys and prepare an
ecological assessment as part of the Upper Hunter Strategic Assessment process which is a Strategic
Assessment being undertaken as a joint initiative by the NSW and Commonwealth government. The
resultant UHSA — Mangoola Coal Biodiversity Certification Assessment Report (Umwelt 2015) assessed
areas that Mangoola had identified as potential areas for future mining activities. The Biodiversity
Certification Assessment Report prepared for Mangoola was approved by OEH in 2015.

The MCCO Additional Project Area lies within the targeted UHSA survey area and, as a result of the
extensive surveys completed for the Mangoola UHSA; this Ecological Study utilises the information from
this approved assessment in relation to survey effort and identification of significant ecological features.
Notwithstanding, this BAR has been prepared in accordance with the FBA with further extensive survey and
addresses the SEARs issued in February 2019.

Mangoola Coal Continued Operations Project Introduction
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1.6 Report Preparation

This BAR was prepared by Shaun Corry (Principal Ecologist) and Brooke Weber (Ecologist), with review and
technical direction from Allison Riley (NSW Ecology Manager). Field surveys have been completed by
several Umwelt ecologists, primarily by Shaun Corry (Principal Ecologist), Ryan Parsons (Senior Ecologist —
Botanist), Bill Wallach (Senior Ecologist), Brooke Weber (Ecologist), James Garnham (Ecologist) and Kate
Riley (Ecologist). Allison Riley, Shaun Corry, Ryan Parsons and Bill Wallach are accredited under the BC Act
as BioBanking Assessors and Biodiversity Assessment Method (BAM) Assessors. Table 1.2 below outlines
the details of the accredited BioBanking Assessors involved in the survey, calculations and reporting for the
MCCO Project.

Table 1.2 Accredited BioBanking Assessors and their Role

_ BioBanking Assessor ID | Role on MCCO Project

Allison Riley 183 e Technical review and reporting
NSW Ecology Manager

Shaun Corry 238 e Field surveys and biometric data collection
Principal Ecologist e Application of the BBCC

e Report preparation

ELETE 113 e Field surveys and biometric data collection
Principal Ecologist - Botanist e Report Assistance

Bill Wallach 230 e Field surveys and biometric data collection
Senior Ecologist

1.6.1  Structure of the Report

The structure of the report is outlined below as per the requirements of Appendix 7 of the FBA (OEH 2014b):

e Stagel:
o Section 1 — provides the introduction to the report
o Section 2 — outlines the methods used in the assessment

o Section 3 - outlines the results of the field surveys and BioBanking credit calculator application

e Stage 2:

o Section 4 — describes the avoidance measures implemented and minimisation of impacts as part of
the MCCO Project

o Section 5 — provides a summary of impacts in accordance with the FBA

o Section 6 — summarises the credit requirements for the MCCO Project

e Stage3:

o Section 7 — outlines the Biodiversity Offset Strategy

e Other sections:
o Section 8 — provides an assessment of MNES

o Section 9 - provides a list of references used throughout the report and assessment.

Mangoola Coal Continued Operations Project Introduction
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2 Methods

The methods described herein reflect an assessment process that has spanned 5 years. At the time of
preparation of this report, the MCCO Project could have formally been assessed under two different
biodiversity assessment frameworks (FBA and BAM). In accordance with the transitional arrangements of
the Biodiversity Conservation (Savings and Transitional) Regulation 2017, this assessment has been
prepared in accordance with the FBA. As also noted above, the initial survey work for the Development
Footprint was undertaken as part of the UHSA process. Figure 2.1 documents the timeline and survey
approach and highlights any change in the approvals pathway or timing of prominent MCCO Project
deliverables and/or approvals.

OEH has previously reviewed and approved all pre-2016 ecological surveys and the results of that work as
part of the Upper Hunter Strategic Assessment — Mangoola Coal Biodiversity Certification Assessment
Report (Umwelt 2015). OEH reviewed the Mangoola Coal Biodiversity Certification Assessment Report and
on 20 March 2015 provided written approval of the surveys and report confirming adequacy in accordance
with the BioCertification methodology.

The MCCO Project is being assessed using the FBA and the methodologies discussed below are presented in

accordance with that assessment framework. This assessment uses survey and results from the approved
Mangoola UHSA report with further survey completed to reflect the refined MCCO Additional Project Area.

2.1 Landscape Features

2.1.1 Identifying Landscape Features

Landscape features within the Development Footprint and the inner and outer assessment circles were
determined through reviewing aerial photography and relevant GIS layers. Landscape features that were
reviewed included:

e |BRA bioregions and IBRA subregions

e Mitchell landscapes

e Rivers, streams and estuaries (using the Strahler (1952) ordering system)

o  Wetlands

e Native vegetation extent, and

e State and/or Regional Biodiversity Links.

2.1.2 Determining Landscape Value

Determining the ‘Landscape Value’ of the Development Footprint is calculated by assessing the following:
e Per cent Native Vegetation Cover

e Connectivity Value, and

e Patch Size.

Mangoola Coal Continued Operations Project Methods
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4 to 6 July 2017 (Floristics and Vegetation Mapping (BBAM 2014 and BAM 2016))

24 to 28 July (Swift Parrot and Regent Honeyeater Surveys)

1 to 2 August 2017 (Floristics and Vegetation Mapping (BBAM 2014 and BAM 2016))
13 to 14 March 2018 (Floristics and Vegetation Mapping (BBAM 2014 and BAM 2016))

18 to 20 June 2018 (Swift Parrot and Regent Honeyeater Surveys)

. . OEH Site Visit
SEARs Received OEH Meeting — B EPBC
EIA FBA Pathway Project Overview :;2‘?;‘:,‘:;::5:;1?: 13 Controlled
Start Confirmed and Constraints September 2018 Action Decision BAR Lodgement

MCCO Project Preliminary DoEE Meeting — EPBC Referral OEH Meeting — OEH and DoEE
Pre-feasibility Environmental Project Overview Lodged Pre-lodgement Site Visit During
Assessment Assessment and Constraints Meeting Exhibition (TBC)
Mangoola UHSA Surveys Offsets Strategy Development
Ecological Surveys Ecological Surveys (refer to Figure 7.2)
ﬁ 17 to 19 September 2013 (Targeted Orchid Searches) c 18 to 22 September 2017 (Targeted Orchid Searches)
‘;' 25 to 28 February 2014 (Fauna Species-credit Species Surveys) g 25 to 29 September 2017 (Targeted Orchid Searches)
‘; 10 to 14 March 2014 (Fauna Species-credit Species Surveys) e 3 to 6 October 2017 (Targeted Orchid Searches)
0 1 to 4 April 2014 (Floristics and Vegetation Mapping (BBAM 2010)) 0 29 January to 2 February 2018 (Floristics and Vegetation Mapping (BBAM 2014))
v 6 to 11 April 2014 (Floristics and Vegetation Mapping (BBAM 2010)) 0 5 to 9 February 2018 (Floristics and Vegetation Mapping (BBAM 2014))
0 16 to 17 April 2014 (Floristics and Vegetation Mapping (BBAM 2010)) c 18 to 20 June 2018 (Fauna Species-credit Species Searches)
‘ C 20 to 26 September 2018 (Targeted Orchid Searches)
®
Figure 2.1 Project Timeline and Ecological Surveys and Assessment
Mangoola Coal Continued Operations Project Methods
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2.2 Literature and Database Review

A review of previous documents and reports relevant to the MCCO Project was undertaken. This included
regional and sub-regional vegetation mapping reports, annual monitoring reports, ecological surveys
undertaken in the vicinity of the Development Footprint and also relevant ecological database searches.
The information obtained was used to inform survey design, and was also used to assist in the assessment
of potentially occurring ecosystem-credit and species-credit species, endangered populations (EPs) and
TECs. Relevant documents included:

e Expected Presence of Threatened Terrestrial Orchids (Diuris tricolor and Prasophyllum petilum) : Expert
Report Prepared for the Mangoola Coal Continued Operations Project (Bell 2018) (refer to Section 2.5)

e Surveys for the threatened Diuris tricolor and Prasophyllum petilum (Orchidaceae) on Glencore-owned,
non-approved mining lands at Wybong, Upper Hunter Valley. April 2016. Eastcoast Flora Survey (Bell,
2016).

e Mangoola Coal Continued Operations Project EPBC Referral (Umwelt 2018)

e Mangoola Coal Continued Operations Project Preliminary Environmental Assessment (Umwelt 2017)
e Mangoola Coal Biodiversity Certification Assessment Report (Umwelt 2015)

e The Vegetation of the Central Hunter Valley, NSW (Peake 2006)

e Greater Hunter Native Vegetation Mapping (Sivertsen et al. 2011)

e Ecological Assessment Anvil Hill Project (Umwelt 2006)

e Ecological Assessment — Proposed Modification for Mangoola Coal Pipeline (Umwelt 2008)

e Ecological Assessment for Proposed Mine Plan Modification — Mangoola Coal (Umwelt 2010a)

e Ecological Assessment — Proposed Relocation of 500kV Electricity Transmission Line, Mangoola Coal
(Umwelt 2010b)

e Ecological Assessment for Exploration Drilling Sites, Wybong NSW (Umwelt 2011a)

e Baseline Ecological Studies of Potential Biodiversity Offset Site — Wybong Heights, near Manobalai,
NSW (Umwelt, 2011b)

e Baseline Ecological Studies of Potential Biodiversity Offset Site — Mangrove, Near Hollydeen, NSW
(Umwelt 2012b)

e Ecology and Biology of Two Threatened Orchidaceae Prasophyllum sp. Wybong and Diuris tricolor for
Conservation and Management (Vizer 2012)

e Diuris tricolor and Prasophyllum sp. Wybong at Mangoola Coal Literature Review (Vizer et al. 2012)
e Mangoola Coal Biodiversity Offset Management Plan (Umwelt 2014a)

e Mangoola Coal Mining Operations Plan 2016-2019

e Mangoola Coal Environmental Management Strategy (Mangoola 2014)

e Bionet Vegetation Classification Database (OEH 2018c), accessed November 2018

Mangoola Coal Continued Operations Project Methods
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e OEH Online Search Tool (OEH 2018d) for known/predicted threatened communities in the Hunter IBRA
subregion

e DoEE Protected Matters Search Tool for known/predicted EPBC Act-listed TECs, accessed November
2018.

2.3 Native Vegetation Assessment

2.3.1  Previous Floristic Survey Effort in the MCCO Additional Project Area

A wide range of field surveys have been completed within the broader Mangoola Coal land holding and
specifically within portions of the Development Footprint as part of previous assessments including the
Anvil Hill Project (Umwelt 2006) and the Mangoola Coal Biodiversity Certification Assessment prepared for
the UHSA (Umwelt 2015).

Anvil Hill Project

Flora field surveys were carried out across 4,142 ha as part of the Ecological Assessment for the Anvil Hill
Project (Umwelt 2006).

The flora surveys were undertaken between 2 September 1999 and 17 July 2001; 19 February and 16 May
2002; and between 23 March 2004 and 24 May 2005, during the following months and seasons:

e summer (December, February)

autumn (March, April, May)

winter (June, July), and

spring (September, October).

The flora survey program included extensive plot-based sampling of 20 x 20 metre plots at 141 sites, and
73 km of targeted threatened flora walking transects (Umwelt 2006).

Mangoola Upper Hunter Strategic Assessment

A total of 60 plot/transects were undertaken in the Mangoola UHSA (within and adjacent to the
Development Footprint), were undertaken over the following periods:

e 1to4 April 2014
e 6to 11 April 2014, and

e 16to 17 April 2014.

At each plot/transect data was recorded according to Appendix 2 of the BioBanking Assessment
Methodology and Credit Calculator Operational Manual (DECC 2009). This involved setting out nested 20 x
50 metre and 20 x 20 metre plots and a 50 metre transect. Each plot was positioned at a standardised
bearing (north/south and east/west, with the longer side running north/south) and the location marked
from the north-east corner with a handheld GPS.

A total of 34 qualitative rapid assessments were completed across the Development Footprint. Each
comprised the recording of the dominant canopy and understorey species as well as notes on the condition
of the understorey in the area around the qualitative rapid assessment site.

Mangoola Coal Continued Operations Project Methods
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2.3.2  Digital Aerial Photograph Interpretation

Digital imagery (aerial photographs) of the Development Footprint was viewed prior to and after vegetation
survey to identify spatial patterns in vegetation, land use and landscape features. This informed field survey
design and implementation, ecological assessment and vegetation community mapping of the
Development Footprint.

Vegetation communities in the Development Footprint were mapped on-screen overlaying the April 2018
high resolution aerial photographs provided by Mangoola. Mapping was undertaken using the Manifold
System 8.0 Enterprise Edition GIS and ESRI ArcMap 10.6. Generally the minimum mapping unit for a
vegetation zone was 0.1 ha.

2.3.3  Systematic Plot/Transect Surveys

A total of 57 floristic plots and 34 rapid assessments were conducted across the MCCO Additional Project
Area during the surveys undertaken for this assessment (refer to Figure 2.2). Of these plots and rapid
assessments, 43 plots and 28 rapid assessments were conducted within the Development Footprint and
were used to inform the BBCC assessment of the Development Footprint.

These surveys were undertaken over 10 separate survey periods in order to accurately sample the
vegetation communities and potentially occurring threatened flora species within the Development
Footprint (refer to Figure 2.2 and Figure 2.3).

Floristic plot data within the Development Footprint was collected in accordance with minimum
requirements under the FBA (OEH 2014a). In addition to the plot based survey work completed for the
MCCO Project, extensive floristic surveys of the Mangoola area have been undertaken since 2001.

Mangoola Coal Continued Operations Project Methods
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2.3.3.1 Plot/Transect Selection and Stratification of the Development Footprint

Designing an appropriate survey requires consideration of both survey methods and effort. Reference was
made to the VIS Classification Database to identify Plant Community Types (PCTs), as well as reviews of
other regional and local vegetation mapping and reporting (refer to Section 2.3.1) when designing the field
survey. The PCTs were further stratified into Vegetation Zones (condition states) in accordance with the
FBA (OEH 2014b) following previous field surveys of the site to determine the appropriate number of
transect/plots required.

Table 2.1 below outlines the adequacy of the plot/transect flora survey with respect to the FBA
Methodology (OEH 2014b) pertinent to the Development Footprint.

Table 2.1 Adequacy of Vegetation Survey in the Development Footprint

Biometric Plant Community Type (PCT) Area in the Number of Floristic
Vegetation Development Plots/Transects
H *
Type (BVT) Footprint (ha) Completed
6 8

HU812 1598 Forest Red Gum Grassy Open Forest on 29.91
Floodplains of the Lower Hunter

HU816 1602 Spotted Gum - Narrow-leaved Ironbark 6.3 3 3
Shrub - Grass Open Forest of the Central and
Lower Hunter

HU817 1603 Narrow-leaved Ironbark — Bull Oak - Grey 492.74 16 19
Box shrub — grass open forest of the central and
lower Hunter

HU821 1607 Blakely's Red Gum - Narrow-leaved 6.46 3 3
Ironbark - Rough-barked Apple shrubby
woodland of the upper Hunter

HU906 1692 Bull Oak Grassy Woodland of the Central 32.4 5 6
Hunter Valley

HU945 1731 Swamp Oak - Weeping Grass grassy 2.95 3 4
riparian forest of the Hunter Valley

*TheDeveloment Footprint is approximately 623 ha in area whereas the total area of native vegetation within the Development
Footprint is approximately 570 ha. The difference of 53 ha is made up of non-native vegetation, cleared areas, roads, dams and
residences.

2.3.3.2 Plot/Transect Data Collected

At each plot/transect data was recorded according to Section 5 of the FBA (OEH 2014b). At each
plot/transect, roughly 45 to 60 minutes was spent searching for all vascular flora species present within the
20 x 20 metre plot. Most effort was spent on examining the groundcover, which usually supported well
over half of the species present, however the composition of the shrub, mid-storey, canopy and emergent
layers were also thoroughly examined. Effort was made to search the tree canopy and tree trunks for
mistletoes, vines and epiphytes.

Additional details were also recorded in each quadrat, including soil texture, drainage and depth; site
disturbances; physiography (position in the landscape); and vegetation structure (strata percentage covers,
heights and dominant species). Photographic records were also taken at each site.

Mangoola Coal Continued Operations Project Methods
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2.3.4 Qualitative Rapid Sampling

Qualitative rapid assessments were also completed during the surveys to assist with mapping areas added
to the MCCO Project (refer to Figure 2.2). Each comprised the recording of the dominant canopy and
understorey species. The qualitative rapid assessments utilised a qualitative sampling approach, as this
method was designed to allow rapid collection of non-quantitative species dominance data across the
Development Footprint. The data from the qualitative rapid assessments was primarily used to provide
assistance in the delineation and refinement of vegetation mapping.

2.3.5 Meandering Transects

Meandering transects were walked through vegetation units across much of the Development Footprint
(refer to Figure 2.3). Opportunistic sampling of vegetation was undertaken along these transects,
particularly searches for threatened and otherwise significant species, EPs and TECs. Meandering transects
enable floristic sampling across a much larger area than plot-based survey. Records along transects
supplemented floristic sampling carried out in plots, however, the data collected are in the form of
presence records, rather than semi-quantitative cover abundance scores.

Meandering transects provided invaluable information on spatial patterns of vegetation that informed
vegetation community mapping of the Development Footprint.

2.3.6 Vegetation Mapping

Vegetation mapping was undertaken using best-practice techniques to delineate vegetation communities
across the Development Footprint (refer to Figure 2.4). Vegetation mapping involved the following key
steps:

e preliminary review of aerial photography to explore vegetation distribution patterns as dictated by
change in canopy texture, tone and colour, as well as topography

e predicting the distribution of particular vegetation communities based on understanding the
distribution of Biometric vegetation types (OEH 2018c) and using existing vegetation mapping

completed as part of the Mangoola UHSA (Umwelt 2015)

e preparation of a draft vegetation community map based on interpretation of aerial photography and
preliminary delineation of vegetation community floristics

e ground-truthing of the vegetation map based on survey effort documented in Section 2.3.3 to 2.3.5.
e revision of vegetation community floristic delineations based on plot data, and

e revision of the vegetation map based on ground-truthing.

Vegetation communities were delineated through the identification of repeating patterns of plant species
assemblages in each of the identified strata. Communities were named in accordance with their site

character, with consideration of the naming conventions of those vegetation communities identified by the
VIS Classification Database (OEH 2018bc).

Mangoola Coal Continued Operations Project Methods
3450_R12_BAR_Final 18



S
umwelt
2.3.7 Threatened Ecological Community Delineation Techniques

Vegetation communities identified in the Development Footprint were compared to TECs listed under the
Commonwealth EPBC Act and NSW BC Act and an assessment of similarity with the NSW Threatened
Species Scientific Committee Final Determinations and the Commonwealth Threatened Species Scientific
Committee Listing and Conservation Advice. The following approach was used:

o full-floristic quadrat assessment, rapid assessments and meandering survey to determine floristic
composition and structure of each ecological community (including specific 20 x 50m plot sampling for
White box — Yellow box — Blakelys Red Gum Grassy Woodland and Derived Native Grasslands CEEC)

e comparison with published species lists, including lists of ‘important species’ as identified on the listing
advice provided by the NSW Threatened Species Scientific Committee and/or Commonwealth
Threatened Species Scientific Committee

e comparison with habitat descriptions and distributions for listed TECs
e assessment using guidelines and recovery plans published by the Commonwealth DoEE and NSW OEH
e assessment against diagnostic and condition criteria, where relevant, and

e comparison with other assessments of TECs in the region.

2.3.8 Biometric Vegetation Type (BVT)/Plant Community Type (PCT) Allocation

Each of the vegetation communities described within the Development Footprint was aligned with an
equivalent BVT/PCT as detailed in the Bionet Vegetation Classification Database (OEH 2018bc). For each
vegetation community described in the Development Footprint, the dominant and characteristic species
were entered into the online plant community identification tab and an initial list of BVTs/PCTs was
generated. The profiles for each of the possible BVTs/PCTs were then interrogated and the most
appropriate match assigned based on floristic, structural, soil, landform and distribution details.

Further detail regarding this allocation for individual BVTs/PCTs is outlined in Section 3.2.1 and Umwelt’s
internal process regarding vegetation community mapping, PCT allocation and TEC delineation is shown on
Figure 2.4.

Mangoola Coal Continued Operations Project Methods
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2.4 Threatened Species Assessment

Following the literature review (refer to Section 2.2), a preliminary assessment using the TSPD was
undertaken which provided a list of species-credit species requiring survey and the suitable survey periods
for each species. The results of these database searches, literature review and TSPD review were used to
design the survey requirements for species-credit species to ensure adequate surveys were undertaken as
part of the FBA.

The Threatened Biodiversity Survey and Assessment: Guidelines for Developments and Activities — Working
Draft (DEC 2004) and Commonwealth Threatened Species Survey and Assessment Guidelines were
considered when undertaking the threatened species surveys in the Development Footprint. Targeted
threatened species searches undertaken beyond 2016 have also considered the NSW Guide to Surveying
Threatened Plants (OEH 2016b).

2.4.1 Species-credit Flora Surveys

A preliminary list of threatened flora species with potential to occur in the MCCO Additional Project Area
was generated during the literature review, completion of database searches and preliminary assessment
using the Biodiversity Certification Credit Calculator (BBCC). The preliminary list of potentially occurring
species-credit species was reviewed to remove species that did not require further assessment in the
Development Footprint. Species not requiring further assessment include:

e species for which there is no suitable or poor quality habitat in the Development Footprint

e species only predicted to occur in the CMA subregion

e where an expert report states the species is unlikely to be present

e species which are vagrant species and unlikely to utilise habitat in the Development Footprint, and

e where the records of the species presence are old or have doubtful authenticity.

Appendix A outlines the species-credit species identified in the literature review that were not considered
likely to occur due to lack of suitable habitat and/or absence of local records and therefore did not warrant
further assessment as per Section 6.5.1.6 of the FBA (OEH 2014b). Table 2.2 below documents the flora
species-credits species specifically considered for the MCCO Project and Figure 2.3 identifies the targeted

species-credit survey locations. These species are known to occur in the local area, including the Mangoola
land holdings, or could potentially occur due to the identification of potential habitat.

Mangoola Coal Continued Operations Project Methods
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Table 2.2 Species-credit Flora Species Requiring Targeted Survey
Common Name BC Act EPBC Act Source Required Survey Technique, Timing and
Scientific Name Status Status Survey Location
Period
pine donkey \Y - 1,23 September Targeted threatened orchid searches
orchid - October and walking transects have been
S undertaken by Umwelt within the
Diuris tricolor .
Development Footprint and the
wider Mangoola land holdings.
Surveys have been completed in
suitable habitat during
September/October 2010, 2011,
2013, 2014, 2016, 2017 and 2018.
Opportunistic observations
undertaken throughout all Umwelt
survey periods.
Tarengo leek E CE (sp. 1,2,3 September Targeted threatened orchid searches
orchid Wybong) - October and walking transects have been
undertaken by Umwelt within the
Prasophyllum .
T Dt'evelopment Footprint an.d the
wider Mangoola land holding.
Surveys have been completed in
suitable habitat during
September/October 2010, 2011,
2013, 2014, 2016, 2017 and 2018.
Opportunistic observations
undertaken throughout all Umwelt
survey periods.
Commersonia E E 1,2 All year Targeted threatened flora searches
rosea and opportunistic observations were
completed in suitable habitat
throughout all Umwelt survey
periods.
scant E - 1 All year Targeted threatened flora searches
pomaderris and opportunistic observations were
: completed in suitable habitat
Pomaderris
: throughout all Umwelt survey
queenslandica .
periods.
Denman CE CE 1 All year Targeted threatened flora searches
pomaderris and opportunistic observations were
: completed in suitable habitat
Pomaderris
R thrgughout all Umwelt survey
periods.
Ozothamnus \Y Vv 1 All year Targeted threatened flora searches
tesselatus and opportunistic observations were

completed in suitable habitat
throughout all Umwelt survey
periods.

Note: 1 = BioBanking Credit Calculator 2 = Bionet Atlas of NSW Wildlife 3 = Protected Matters Search Tool

Mangoola Coal Continued Operations Project Methods
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Targeted surveys and transects for cryptic and seasonal species-credit flora species that are identifiable in
September/October have been conducted across the Development Footprint and wider Mangoola land
holdings over numerous years and seasons. The surveys within the Development Footprint were primarily
undertaken between 2013 and 2016 which represented the best flowering years in the last eight years of
monitoring (refer to Figure 2.3). In comparison, the surveys of the proposed offset areas were undertaken
in 2017 and 2018 which represent the worst years for flowering in the last eight years. Specific searches for
pine donkey orchid (Diuris tricolor) and Tarengo leek orchid (Prasophyllum petilum) have been undertaken
across the Development Footprint (or parts thereof) over consecutive years (excluding 2012) from 2010 to
2018. Specifically, surveys were undertaken on the following dates:

e 27 and 28 September 2010

e 4to7 October 2011

e 10 October 2011

e 17 to 19 September 2013

e 22to 25 September 2014

e 23 September to 9 October 2015
e 18 and 19 October 2016

e 181t0 22 September 2017

e 25t0 29 September 2017

e 3 to 6 October 2017

e 20to 21 September 2018

24 to 26 September 2018.

Prior to the detailed surveys in the date periods listed above, known sites containing the orchids were used
to gauge the most appropriate period, with the survey teams mobilising at the most suitable time.

The surveys listed above also included opportunistic observations of other threatened flora and species-
credit flora surveys, where appropriate, and considered the following survey guidelines:

e Threatened Biodiversity Survey and Assessment: Guidelines for Developments and Activities — Working
Draft (DEC 2004)

e Draft Survey Guidelines for Australia’s Threatened Orchids (DoE 2013), and
e NSW Guide to Surveying Threatened Plants (OEH 2016b).

In addition to the above, targeted flora species-credit species and other opportunistic flora surveys have
been undertaken across the MCCO Additional Project Area on the following occasions:

1to 4 April 2014

6 to 11 April 2014

16 to 17 April 2014

15 to 17 February 2017

Mangoola Coal Continued Operations Project Methods
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e 15to 16 March 2017

e 20to 24 March 2017

e 15to 17 May 2017

e 4to6July 2017

e 1to2August2017

e 9 February 2018

e 13to 14 March 2018.

Although the intent of many of these surveys wasn’t solely the identification of threatened flora species,
many threatened flora species have been identified during the process and importantly these surveys have
refined the knowledge of the ecological characteristics of the wider Mangoola area and assisted in defining
habitat availability for threatened flora species within the Development Footprint for the MCCO Project.

2.4.2  Species-credit Fauna Surveys

A preliminary list of species-credit fauna species with potential to occur in the Development Footprint was
generated during the literature review, completion of database searches and review of the TSPD. Searches
of the TSPD were undertaken by the Hunter IBRA subregion and Hunter CMA region.

Species-credit fauna surveys were undertaken over several survey periods, being:
e 10-14 March 2014

e June, July or August of 2009 to 2018 at monitoring points surrounding the Development Footprint and
2016, 2017 and 2018 within the Development Footprint

e 15to 17 February 2017.

Table 2.3 identifies the species-credit fauna species that were determined to potentially occur in the
Development Footprint and therefore require targeted surveys and further assessment. Appendix A
outlines the species-credit species identified in the literature review that were not considered likely to
occur due to lack of suitable habitat and/or absence of local records and therefore did not warrant further
assessment as per Section 6.5.1.6 of the FBA (OEH 2014b).

Targeted surveys were undertaken for the species listed in Table 2.3 and included targeted on-ground
searches in suitable habitat throughout the Development Footprint (refer to Figure 2.5). Surveys completed
include bird and herpetological searches, remote cameras, spotlighting and call playback, Anabat
echolocation surveys, State Environmental Planning Policy (SEPP) 44 - Koala Habitat Protection assessments,
species-credit species habitat assessment and opportunistic observation. These methods are described in
Appendix B.

Table 2.3 identifies the months that surveys are required according to the FBA Calculator and the TSPD.
Where this is unavailable, the relevant detection periods were sought from online species profiles (OEH or
Commonwealth SPRAT). The source of the threatened species/potential habitat record is also provided and
was based on the outcome of the literature review described in Section 2.2. Sources include:

1 = BioBanking Credit Calculator (BBCC)
2 = Bionet Atlas of NSW Wildlife

3 = Protected Matters Search Tool.
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2.5 Expert Report

Mangoola engaged the preparation of an expert study into the availability of suitable Prasophyllum petilum
and Diuris tricolor habitat within the proposed offset areas as part of the Biodiversity Assessment for the
MCCO Project. Dr Stephen Bell was approved by OEH as an expert in accordance with the requirements of
the BC Act and was subsequently commissioned by Mangoola to prepare the Expert Report to determine
the likely Prasophyllum petilum and Diuris tricolor population size in the proposed MCCO biodiversity offset
areas.

Although the purpose of the Expert Report was prepared to define that habitat availability within the
proposed offset areas, the report uses abundance data from the Development Footprint and the wider
Mangoola land holdings to develop the metrics to define that habitat. These metrics have been utilised,
where required, to supplement the quantification of impacts in the Development Footprint. This is further
discussed in Section 3.3.2 and Section 7.6 and the Expert Report is provided in Appendix C.
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Table 2.3 Species-credit Fauna Species Requiring Targeted Survey

Common Name BC Act

Scientific Name Listing
Status

brush-tailed phascogale \"

Phascogale tapoatafa

koala Vv

Phascolarctos cinereus

regent honeyeater CE

Anthochaera phrygia

southern myotis Vv

Myotis macropus
(breeding habitat)

Mangoola Coal Continued Operations Project
3450_R12_BAR_Final

EPBC Act Source Required
Listing Survey
Status Period

- 2 All year
\" 1,3 All year
CE 1,3 All year
- 1 October-
March

0.3

e
umwelt

Survey Technique, Timing and Location

Targeted remote camera surveys were undertaken at 20 locations
across the wider Mangoola area with 9 cameras located in the MCCO
Additional Project Area in March 2014. Cameras were set at each site
for between three and four 24 hour periods.

Spotlighting surveys were also undertaken across the MCCO Additional
Project Area in February 2017

Opportunistic observations were recorded during all other aspects of
the field survey.

Targeted surveys for signs of the presence of koalas were undertaken at
20 locations across the Development Footprint in March 2014 using the
Spot Assessment Technique (SAT) and spotlighting. Searches were
undertaken on and around the base of 30 trees at each survey site.
Additional SAT searches and koala call playback was undertaken in
February 2017.

The searches focused on signs of presence including scats at the base of
trees and characteristic scratches on tree trunks.

Opportunistic observations were recorded during all other aspects of
the field survey.

Winter bird surveys targeting this species were undertaken by two
ecologists during June, July or August in 2010, 2011, 2012, 2013, 2014,
2016, 2017 and 2018 comprising more than 150 person hours of survey
across the Development Footprint.

Opportunistic observations were recorded during all other aspects of
the field survey.

Anabat echolocation recording surveys were undertaken in February
2014. Targeted habitat searches were undertaken adjacent to creek
lines with permanent, or close to permanent, water to identify any
potential hollow roosting habitat in April and May 2014.

Methods
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Common Name
Scientific Name

large-eared pied bat
Chalinolobus dwyeri
(breeding habitat)

eastern cave bat
Vespadelus troughtoni
(breeding habitat)

little bentwing-bat
Miniopterus australis
(breeding habitat)

eastern bentwing-bat

Miniopterus schreibersii
oceanensis
(breeding habitat)

brush-tailed rock-wallaby
Petrogale penicillata

Mangoola Coal Continued Operations Project
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BC Act
Listing
Status

EPBC Act
Listing
Status

Source

1,2

Required
Survey
Period

January —
March,
September
& October -
December

January,
November
and
December

January,
February
and
December

January —
February &
November -
December

All year

Ler.
umwelt

Survey Technique, Timing and Location

Targeted microbat potential roosting habitat searches were undertaken
in caves and overhangs on land adjoining the MCCO Additional Project
Area during October 2013 (Umwelt 2016).

Anabat echolocation recording was completed in from the 25 to

28 February 2014 (Umwelt 2016).

Targeted microbat potential roosting habitat searches were undertaken
in in caves and overhangs on land adjoining the MCCO Additional
Project Area during October 2013 (Umwelt 2016).

Anabat echolocation recording was completed in from the 25 to
28 February 2014 (Umwelt 2016).

Targeted microbat potential roosting habitat searches were undertaken
in in caves and overhangs on land adjoining the MCCO Additional
Project Area during October 2013 (Umwelt 2016).

Anabat echolocation recording was completed in from the 25 to
28 February 2014 (Umwelt 2016).

Targeted microbat potential roosting habitat searches were undertaken
in in caves and overhangs on land adjoining the MCCO Additional
Project Area in October 2016 (Umwelt 2016).

Anabat echolocation recording was completed in autumn and spring
2005 (Umwelt 2006).

Opportunistic observations were recorded during all other aspects of
the field survey.

Targeted brush-tailed rock wallaby surveys were completed using
remote cameras surveys in February, March and April 2014. The
cameras were set within potential habitat areas outside of the
Development Footprint for between four and ten days (Umwelt 2016).
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3 Results

3.1 Landscape Value

3.1.1 Soils

To determine the soils and the likely age of the parent material they are derived from, a review of detailed
soil landscapes mapping undertaken as part of the MCCO Project (EMM 2018) and geological mapping was
undertaken to determine whether Permian derived soils occur within the Development Footprint. The
Development Footprint is situated on the edge of the Permian Singleton Coal Measures mapping with much
of the surface geology being formed by the Triassic Narrabeen group (as determined both from regional
geological mapping and from detailed geological investigations undertaken with the MCCO Additional Project
Area). The detailed soil survey undertaken within the Development Footprint (EMM 2018) found that the
soils have mostly been derived from the Triassic Narrabeen group. The Sodosol and Tenosol soils found in the
Development Footprint generally support the soil landscape mapping done by Kovac and Lawrie (1991) Soil
Landscapes of the Singleton 1:250,000 sheet (with some localised boundary readjustments). The alluvial
influence along Wybong Creek and Big Flat Creek has also played a part in the soil formation in the
Development Footprint, with alluvial derived soils in the southern portion and some alluvial influence further
on the flats (EMM 2018).

The soil assessment concluded that there are no clearly Permian derived soils on site.

3.1.2 Landscape Features

The outer assessment circle is contained entirely in the Central Hunter Foothills Mitchell landscape.
Landscape features that were considered in the connectivity value scores for the Development Footprint
are outlined in Table 3.1 below and are shown in Figure 3.1. Mitchell landscapes are shown on Figure 1.5.

Table 3.1 Landscape Features in the Development Footprint

Landscape Feature Development Footprint

Central Hunter Foothills
4th order streams - Big Flat Creek
None identified

2,000 ha in the outer assessment circle

200 ha in the inner assessment circle

None identified

3.1.3 Landscape Value Scores

3.1.3.1 Percent Native Vegetation Cover

Table 3.2 details the percent native vegetation cover before and after the proposed disturbance in the
Development Footprint and the native vegetation percent class entered into the BioBanking Calculator as
per Table 9 of Appendix 4 of the FBA (OEH 2014b).
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Table 3.2 Native Vegetation Cover in Assessment Circles

Assessment Circle Pre-Development Post-Development

Native Native Native Native
Veg Cover Veg Per Veg Cover Veg Per
(%) cent Class (CA) cent Class
951 48 46-50 753 37 36-40
94 47 46-50 0 0 0

3.1.3.2 Connectivity Value

No state or regional significant biodiversity links were identified in the Sydney Basin IBRA Bioregion.
However, the Development Footprint contains part of a Regionally significant biodiversity link in the form
of a riparian buffer 20 metres either side of a 4" or 5" order stream as defined under the FBA (OEH 2014b)
(refer to Figure 3.1).

Details of the connectivity value scores applicable for entry to the BBCC are shown in bold in Table 3.3
below.

Table 3.3 Connectivity Value Score

Highest Connectivity Definition Description
Category of Score

Connecting
Link

9 An area identified by the assessor as being Not identified
part of a regionally significant biodiversity
link in a plan approved by the Chief
Executive of OEH

OR

A riparian buffer 20m either side of a 4" or Big Flat Creek
5" order stream

OR

A riparian buffer 30m around a regionally Not identified
significant wetland

3.1.3.3 Patch Size

Table 3.4 below details the parameters that determined the Patch Size score as per Table 15 of Appendix 4
of the FBA (OEH 2014b).

Mangoola Coal Continued Operations Project Results
3450_R12_BAR_Final 31



<11
umwelt
Table 3.4 Patch Size Score Parameters
Mitchell Landscape Central Hunter Foothills
Percent Native Vegetation Cleared 28%
Patch Size Class >1001

Patch Size Score 12

3.1.3.4 Landscape Value Score

The landscape value score for the Development Footprint is 14.2, as calculated by the BBCC.
3.2 Native Vegetation within the Development Footprint

3.2.1 Biometric Vegetation Types and Vegetation Zones

The vegetation communities within the Development Footprint were assigned to PCTs. PCTs were aligned
with types described as part of the VIS Classification Database (OEH 2018bc). The PCTs were then
categorised into 11 vegetation zones (refer to Figure 3.2). The composition of these vegetation zones
within the Development Footprint is outlined in Section 3.2 below and a flora species list for all plots
surveyed is included in Appendix D. Figure 3.3 identifies the extent of TECs within the Development
Footprint.

The raw site condition attribute data for each of the vegetation zones is provided in Appendix D.
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3.2.1.1 Zone 1-HU812/PCT1598 Forest Red Gum Grassy Open Forest on Floodplains of the
Lower Hunter — Moderate to Good Condition

Condition

Cfomaton

Class

General Description

Canopy Description

Mid-storey Description

Shrub Layer Description

Ground Cover Description

Introduced Species

Mangoola Coal Continued Operations Project
3450_R12_BAR_Final

Forest Red Gum Grassy Open Forest on Floodplains of the Lower Hunter
Moderate to Good
1598

HU812

14.67

Four

94.67

Forested Wetlands

Coastal Floodplain
Wetlands

This vegetation zone occurs along the upper reaches of three unnamed tributaries
to Big Flat Creek in the western portion of the Development Footprint.

This vegetation zone has a mid-dense canopy between 8 and 20 metres in height,
dominated by forest red gum (Eucalyptus tereticornis) and possible intergrades
between forest red gum (Eucalyptus tereticornis) and Blakely’s red gum
(Eucalyptus blakelyi), with occurrences of narrow-leaved ironbark (Eucalyptus
crebra) and rough-barked apple (Angophora floribunda).

A very sparse mid-storey is sometimes present between 2 to 6 metres in height
dominated by young forest red gum (Eucalyptus tereticornis) and native olive
(Notelaea microcarpa var. microcarpa).

A very sparse shrub layer is sometime present. Shrub species recorded include
coffee bush (Breynia oblongifolia), native olive (Notelaea microcarpa var.
microcarpa), shiny-leaved canthium (Psydrax odorata), narrow-leaved geebung
(Persoonia linearis), narrow-leaved orangebark (Denhamia silvestris) and
Melaleuca decora.

This vegetation zone is characterised by a sparse to mid-dense ground layer
generally less than 1 metre in height. Common forbs include yellow burr-daisy
(Calotis lappulacea), variable glycine (Glycine tabacina), Oxalis perennans,
common everlasting (Chrysocephalum apiculatum), wiry spurge (Phyllanthus
virgatus), rock fern (Cheilanthes sieberi subsp. sieberi), sprawling bluebell
(Wahlenbergia gracilis), many-flowered mat-rush (Lomandra multiflora subsp.
multiflora), berry saltbush (Einadia hastata), whiteroot (Pratia purpurascens),
kidney weed (Dichondra repens), twining glycine (Glycine clandestina) and austral
bugle (Ajuga australis). Native grasses include purple wiregrass (Aristida ramosa),
weeping grass (Microlaena stipoides), barbed wire grass (Cymbopogon refractus),
open summer-grass (Digitaria diffusa), threeawn speargrass (Aristida vagans),
common couch (Cynodon dactylon) and Browns lovegrass (Eragrostis brownii).

Introduced species generally occur at low abundance in this vegetation zone and
include catsear (Hypochaeris radicata), Paddys lucerne (Sida rhombifolia),
cobblers pegs (Bidens pilosa), fireweed (Senecio madagascariensis), flaxleaf
fleabane (Conyza bonariensis), common prickly pear (Opuntia stricta) and
purpletop (Verbena bonariensis).
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Forest Red Gum Grassy Open Forest on Floodplains of the Lower Hunter
Condition Moderate to Good

PCT Allocation Characteristic native species of this vegetation zone were entered into the VIS
Classification Database. Distribution details were then used to further refine the
candidate BVTs/PCTs.

Vegetation Zone 1 is aligned with HU812/PCT1598 as it supports a reasonable
proportion of the characteristic species listed in the PCT description according to
the VIS Classification Database (OEH 2018c). Of the 15 flora species listed on the
VIS Classification database as characteristic for HU812/PCT1598, Vegetation Zone
1 supports 10 of them (67 per cent). Although the title of HU812/PCT1598
specifies its distribution as being the Lower Hunter, a review of the VIS
Classification Database (OEH 2018c) indicates that this BVT/PCT can occur in the
Upper Hunter Valley and specifically in the Kerrabee IBRA subregion where the
Development Footprint occurs. There are no other reasonable BVT/PCT
equivalents for vegetation zone 1 according to the VIS Classification Database
(OEH 2018c). HU812/PCT1598 was the BVT/PCT mapped within the Mangoola
Upper Hunter Strategic Assessment (Umwelt 2014) and has been previously
accepted as occurring in this locality by OEH.

BC Act Status This vegetation zone is consistent with the Hunter Floodplain Red Gum Woodland
in the NSW North Coast and Sydney Basin Bioregions EEC listed under the BC Act.
For further information, refer to Section 3.2.2.

EPBC Act Status The portions of this vegetation zone that support intergrades between forest red
gum (Eucalyptus tereticornis) and Blakelys red gum (Eucalyptus blakelyi) are
consistent with CEEC White Box Yellow Box Blakely’s Red Gum Grassy Woodland
and Derived Native Grassland listed under the EPBC Act. For further information
refer to Section 3.2.2.

3.2.1.2 Zone 2 -HU812/PCT1598 Forest Red Gum Grassy Open Forest on Floodplains of the
Lower Hunter — Moderate to Good Condition Derived Native Grassland

PCT Name Forest Red Gum grassy open forest on floodplains of the lower Hunter

Condition Moderate to Good —Derived Native Grassland

53.33
Forested Wetlands

Coastal Floodplain
Wetlands

General Description This vegetation zone occurs along the upper reaches of three unnamed tributaries
to Big Flat Creek in the western portion of the Development Footprint adjacent to
woodland areas HU812/PCT1598 (vegetation zone 1).

Canopy Description Not present. In some areas regeneration of forest red gum (Eucalyptus
tereticornis), possible intergrades between forest red gum (Eucalyptus
tereticornis) and Blakelys red gum (Eucalyptus blakelyi), and rough-barked apple
(Angophora floribunda) are present in this vegetation zone.
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Mid-storey Description
Shrub Layer Description

Ground Cover Description

Introduced Species

PCT Allocation

BC Act Status

EPBC Act Status
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Forest Red Gum grassy open forest on floodplains of the lower Hunter
Moderate to Good —Derived Native Grassland

Not present.

Not present.

This vegetation zone is characterised by a mid-dense ground layer generally less
than 1 metre in height. Common forbs include common everlasting
(Chrysocephalum apiculatum), rock fern (Cheilanthes sieberi subsp. sieberi), bristly
cloak fern (Cheilanthes distans) and Juncus usitatus. Native grasses include slender
rats tail grass (Sporobolus creber), threeawn speargrass (Aristida vagans), purple
wiregrass (Aristida ramosa), common couch (Cynodon dactylon), red grass
(Bothriochloa decipiens var. decipiens), barbed wire grass (Cymbopogon refractus),
paddock lovegrass (Eragrostis leptostachya), weeping grass (Microlaena stipoides),
hairy panic (Panicum effusum) and red grass (Bothriochloa macra).

Introduced species generally occur at low to moderate abundance in this
vegetation zone and include galenia (Galenia pubescens), scarlet pimpernel
(Anagallis arvensis), veined verbena (Verbena rigida var. rigida), bindyi (Soliva
sessilis), Romulea rosea var. australis, capeweed (Arctotheca calendula), catsear
(Hypochaeris radicata), Paddys lucerne (Sida rhombifolia) and fireweed (Senecio
madagascariensis).

This vegetation zone has been attributed to HU812/PCT1598 based on its position
in the landscape between remnant woodland patches of Zone 1 —
HU812/PCT1598. Additionally this vegetation zone contains a third of the
characteristic species for HU812/PCT1598, including regenerating forest red gum
(Eucalyptus tereticornis), possible intergrades between forest red gum (Eucalyptus
tereticornis) and Blakelys red gum (Eucalyptus blakelyi), and rough-barked apple
(Angophora floribunda).

The portions of this vegetation zone that are likely to have previously supported
possible intergrades between forest red gum (Eucalyptus tereticornis) and Blakelys
red gum (Eucalyptus blakelyi) are consistent with the derived native grassland
form of the EEC White Box Yellow Box Blakely’s Red Gum Woodland listed under
the BC Act. For further information refer to Section 3.2.2.

The portions of this vegetation zone that are likely to have previously supported
intergrades between forest red gum (Eucalyptus tereticornis) and Blakelys red
gum (Eucalyptus blakelyi) are consistent with the derived native grassland form of
the CEEC White Box Yellow Box Blakely’s Red Gum Grassy Woodland and Derived
Native Grassland listed under the EPBC Act. For further information refer to
Section 3.2.2.
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3.2.1.3 Zone 3 - HU816/PCT1602 Spotted Gum- Narrow-leaved Ironbark Shrub — Grass Open
Forest of the Central and Lower Hunter — Moderate to Good Condition

Spotted Gum - Narrow-leaved Ironbark Shrub - Grass Open forest of the Central
and Lower Hunter

Condition Moderate to Good

Dry Sclerophyll
Forests
(Shrub/grass
sub-formation)

- ]

Dry Sclerophyll
Forests

General Description This vegetation zone comprises young forest associated with lower slopes in the
western portion of the Development Footprint.

Canopy Description This vegetation zone has a mid-dense canopy between 18-22 metres in height,
dominated by spotted gum (Corymbia maculata), with occurrences of narrow-
leaved ironbark (Eucalyptus crebra) and grey box (Eucalyptus moluccana).

Mid-storey Description A very sparse to sparse mid-storey is present between 2-8 metres in height.
Dominant species include native olive (Notelaea microcarpa var. microcarpa),
shiny-leaved canthium (Psydrax odorata), and green wattle (Acacia deanei).

Shrub Layer Description A very sparse to sparse shrub layer generally less than a metre in height is present
throughout this vegetation zone. Dominant species include western golden wattle
(Acacia decora), blunt beard-heath (Leucopogon muticus), coffee bush (Breynia
oblongifolia), narrow-leaved geebung (Persoonia linearis) and narrow-leaved
orangebark (Denhamia silvestris).

Ground Cover Description This vegetation zone is characterised by a diverse and sparse to mid-dense ground
layer generally less than 0.5 metre in height. Common forbs include yellow burr-
daisy (Calotis lappulacea), kidney weed (Dichondra sp. A), slender tick-trefoil
(Desmodium varians), blue trumpet (Brunoniella australis), Oxalis perennans, wiry
spurge (Phyllanthus virgatus), stinking pennywort (Hydrocotyle laxiflora), variable
glycine (Glycine tabacina), slender wire lily (Laxmannia gracilis), slender flat-sedge
(Cyperus gracilis), rock fern (Cheilanthes sieberi subsp. sieberi), common
everlasting (Chrysocephalum apiculatum) and wattle matt-rush (Lomandra
filiformis). Native grasses include weeping grass (Microlaena stipoides var.
stipoides), open summer-grass (Digitaria diffusa), threeawn speargrass (Aristida
vagans), bushy hedgehog grass (Echinopogon caespitosus), barbed wire grass
(Cymbopogon refractus), paddock lovegrass (Eragrostis leptostachya), purple
wiregrass (Aristida ramosa), red grass (Bothriochloa macra) and shorthair
plumegrass (Dichelachne micrantha).

Introduced Species Introduced species generally occur at low abundance in this vegetation zone.
Introduced species recorded in this vegetation zone include flaxleaf fleabane
(Conyza bonariensis), catsear (Hypochaeris radicata), common prickly pear
(Opuntia stricta) and Richardia stellaris.
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Spotted Gum - Narrow-leaved Ironbark Shrub - Grass Open forest of the Central
and Lower Hunter

Condition Moderate to Good

PCT Allocation In the first instance BVTs/PCTs in the Sydney Basin IBRA bioregion with the
characteristic canopy species spotted gum (Corymbia maculata) were filtered in
the VIS Classification Database (OEH 2018c). In addition to this, characteristic
native species of this vegetation zone were entered into the VIS Classification
Database. Distribution details were then used to further refine the candidate
BVTs/PCTs.

Vegetation Zone 3 is aligned with HU816/PCT1602 as it supports a high proportion
of the characteristic species listed in the PCT description according to the VIS
Classification Database (OEH 2018c). Of the 15 flora species listed on the database
as characteristic for HU816/PCT1602, Vegetation Zone 3 supports 9 of them (60
per cent). HU816/PCT1602 is also known to occur in the Kerrabee IBRA subregion.
Other similar BVTs/PCTs considered include:

e HUS814/PCT1600 Spotted Gum - Red Ironbark - Narrow-leaved Ironbark -
Grey Box shrub-grass open forest of the lower Hunter

o Ruled out as vegetation zone 3 does not contain red ironbark
(Eucalyptus fibrosa), typically more a coastal form of Hunter Valley
Spotted Gum Forest (not known from the Kerrabee IBRA sub-region)
and contains a lower proportion of characteristic species (58%)
compared to HU816/PCT1602.

e HUS815/PCT1601 Spotted Gum - Narrow-leaved Ironbark-Red Ironbark shrub
- grass open forest of the central and lower Hunter

o Ruled out as vegetation zone 3 does not contain red ironbark
(Eucalyptus fibrosa) and contains a lower proportion of characteristic
species (47%) compared to HU816/PCT1602.

e HUS818/PCT1604 Narrow-leaved Ironbark - Grey Box - Spotted Gum shrub -
grass woodland of the central and lower Hunter
o Whilst this BVT/PCT comprised a slightly higher proportion of
characteristic species than HU816/PCT1602 (10 out of 14 or 71%), it is
classified as a Grassy Woodland Keith formation according to the VIS
Classification Database and vegetation zone 3 is a Dry Sclerophyll Forest
formation.

BC Act Status This community is consistent with the Central Hunter Ironbark — Spotted Gum —
Grey Box Forest in the NSW North Coast and Sydney Basin Bioregions EEC listed
under the BC Act. For further information refer to Section 3.2.2.

EPBC Act Status This vegetation zone is not consistent with any TEC listed under the EPBC Act. It
does not meet the key diagnostic features for the Central Hunter Valley Eucalypt
Forest and Woodland Critically Endangered Ecological Community (CEEC) as it
does not occur on Permian derived soils (refer to Section 3.2.2.6.
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3.2.1.4 Zone 4 -HU817/1603 Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open
Forest of the Central and Lower Hunter — Moderate to Good Condition

Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open Forest of the
Central and Lower Hunter

Condition Moderate to Good

Grassy
Woodlands

Class Coastal Valley
Grassy
Woodlands :

General Description This vegetation zone occurs across the lower to mid slopes within the
Development Footprint.

Canopy Description This vegetation zone has a sparse to mid-dense canopy between 8-20 metres in

height, dominated by narrow-leaved ironbark (Eucalyptus crebra), with
occurrences of grey box (Eucalyptus moluccana) and rough-barked apple
(Angophora floribunda).

Mid-storey Description A sparse mid-storey is often present between 3-8 metres in height. Dominant
species include bulloak (Allocasuarina luehmannii) and narrow-leaved ironbark
(Eucalyptus crebra). Black cypress pine (Callitris endlicheri) also occurs in the
northern portion of the Development Footprint.

Shrub Layer Description A very sparse to sparse shrub layer 1 to 2 metres in height is generally present
throughout this vegetation zone. Dominant species include shiny-leaved canthium
(Psydrax odorata), sifton bush (Cassinia arcuata) and native olive (Notelaea
microcarpa var. macrocarpa)).

(el Helel = rs e dldlel - This vegetation zone is characterised by a diverse and mid-dense to dense ground
layer generally less than 1 metre in height. Common forbs include slender wire lily
(Laxmannia gracilis), oxalis perennans, rock fern (Cheilanthes sieberi subsp. sieberi),
slender tick-trefoil (Desmodium varians), variable glycine (Glycine tabacina), many-
flowered mat-rush (Lomandra multiflora subsp. multiflora), blue trumpet
(Brunoniella australis), yellow burr-daisy (Calotis lappulacea), common everlasting
(Chrysocephalum apiculatum), native wandering Jew (Commelina cyanea), slender
flat-sedge (Cyperus gracilis), kidney weed (Dichondra repens), berry saltbush
(Einadia hastata), climbing saltbush (Einadia nutans), Murdannia graminea, trailing
speedwell (Veronica plebeia) and tufted bluebell (Wahlenbergia communis). Native
grasses include threeawn speargrass (Aristida vagans), purple wiregrass (Aristida
ramosa), speargrass (Austrostipa scabra), barbed wire grass (Cymbopogon
refractus), paddock lovegrass (Eragrostis leptostachya), open summer-grass
(Digitaria diffusa) and slender rats tail grass (Sporobolus creber).

Introduced Species Introduced species generally occur at low abundance in this vegetation zone.
Introduced species recorded in this vegetation zone include fireweed (Senecio
madagascariensis), catsear (Hypochaeris radicata), common peppercress
(Lepidium africanum) and galenia (Galenia pubescens).
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Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open Forest of the
Central and Lower Hunter

Moderate to Good

Characteristic native species of this vegetation zone were entered into the VIS
Classification Database. Distribution details were then used to further refine the
candidate BVTs/PCTs.

Vegetation Zone 3 is aligned with HU817/PCT1603 as it supports a high proportion
of the characteristic species listed in the PCT description according to the VIS
Classification Database (OEH 2017x). Of the 14 flora species listed on the database
as characteristic for HU816/PCT1602, Vegetation Zone 3 supports 10 of them (71
per cent).

Other similar BVTs/PCTs considered include:

e HU905/PCT1691 Narrow-leaved Ironbark - Grey Box grassy woodland of the
central and upper Hunter
o Very similar to HU817/PCT1603, both of which share strong floristic
similarity with vegetation zone 4. However, given the common
occurrence of bulloak (Allocasuarina luehmannii) within vegetation zone
4, HU817/PCT1603 is considered to be a better match.
e  Other PCTs similar PCTs that were considered, however were ruled out
based on lower floristic similarity (between 50 to 60 per cent) include:
o) HU701/PCT623 Narrow-leaved Ironbark +/- Grey Box grassy woodland
of the upper Hunter Valley, mainly Sydney Basin Bioregion
o) HU819/PCT1605 Narrow-leaved Ironbark - Native Olive shrubby open
forest of the central and upper Hunter
o) HU825/PCT1611 Narrow-leaved Ironbark - Black Cypress Pine shrub -
grass woodland upper Hunter and northern Wollemi

This community is consistent with the EEC Central Hunter Grey Box-lronbark
Woodland in the New South Wales North Coast and Sydney Basin Bioregions EEC
listed under the BC Act. For further information refer to Section 3.2.2.

This vegetation zone is not consistent with any TEC listed under the EPBC Act. It
does not meet the key diagnostic features for the Central Hunter Valley Eucalypt
Forest and Woodland Critically Endangered Ecological Community (CEEC) as it
does not occur on soils derived from Permian-aged material.
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3.2.1.5 Zone 5-HU817/1603 Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open
Forest of the Central and Lower Hunter — Moderate to Good Condition Derived Native
Grassland

PCT Name Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open Forest of the
Central and Lower Hunter

Condition Moderate to Good - Derived Native Grassland

28.12

Grassy
Woodlands

Coastal Valley
Grassy
Woodlands

General Description This vegetation zone occurs across the lower to mid slopes within the
Development Footprint adjacent to woodland areas HU817/PCT1603 (vegetation
zone 4).

Canopy Description Not present. Regeneration of the tree species narrow-leaved ironbark (Eucalyptus
crebra) and bulloak (Allocasuarina luehmannii) is present in this vegetation zone.

Mid-storey Description Not present.

Shrub Layer Description Not present.

(el el =l edldlel - This vegetation zone is characterised by a diverse and mid-dense to dense ground
layer generally less than 1 metre in height. Common forbs include common
everlasting (Chrysocephalum apiculatum), common fringe-sedge (Fimbristylis
dichotoma), wiry spurge (Phyllanthus virgatus), rock fern (Cheilanthes sieberi subsp.
sieberi), variable glycine (Glycine tabacina), variable raspwort (Haloragis
heterophylla), Oxalis perennans, solenogyne (Solenogyne bellioides) and tufted
bluebell (Wahlenbergia communis). Native grasses include purple wiregrass
(Aristida ramosa), red grass (Bothriochloa macra), threeawn speargrass (Aristida
vagans), barbed wire grass (Cymbopogon refractus), paddock lovegrass (Eragrostis
leptostachya), open summer-grass (Digitaria diffusa), Browns lovegrass (Eragrostis
brownii), hairy panic (Panicum effusum) and slender rats tail grass (Sporobolus
creber).

Introduced Species Introduced species generally occur at low abundance in this vegetation zone.
Introduced species recorded in this vegetation zone include catsear (Hypochaeris
radicata), flaxleaf fleabane (Conyza bonariensis), Romulea rosea var. australis and
fireweed (Senecio madagascariensis).

PCT Allocation This vegetation zone has been attributed to HU817/PCT1603 based on its position
in the landscape between remnant woodland patches of Zone 4 —
HU817/PCT1603. Additionally this vegetation zone contains a reasonable
proportion (50 per cent) of the characteristic species for HU817/PCT1603,
including regenerating narrow-leaved ironbark (Eucalyptus crebra) and bulloak
(Allocasuarina luehmannii).
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Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open Forest of the
Central and Lower Hunter

Condition Moderate to Good - Derived Native Grassland

BC Act Status This community is not consistent with any TEC listed under the BC Act.

EPBC Act Status This vegetation zone is not consistent with any TEC listed under the EPBC Act. It
does not meet the key diagnostic features for the Central Hunter Valley Eucalypt
Forest and Woodland Critically Endangered Ecological Community (CEEC) as it
does not occur on Permian derived soils.

3.2.1.6 Zone 6 — HU817/1603 Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open
Forest of the Central and Lower Hunter — Low Condition — Derived Native Grassland

Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open Forest of the
Central and Lower Hunter

Condition Low - Derived Native Grassland

General Description This vegetation zone occurs across the lower slopes within the Development
Footprint adjacent to woodland areas HU817/PCT1603 (vegetation zone 4). Due to
land management practices this zone is in lower condition than vegetation zone 5
HU817/PCT1603, having a reduced diversity and cover of native ground cover
species.

Canopy Description Not present.
Mid-storey Description Not present.
Shrub Layer Description Not present.

Ground Cover This vegetation zone is characterised by a mid-dense ground layer generally less than
Description 0.5 metres in height. Native grasses include slender rats tail grass (Sporobolus creber),
paddock lovegrass (Eragrostis leptostachya), common couch (Cynodon dactylon) and
threeawn speargrass (Aristida vagans). Native forbs generally occur at low
abundance and include common everlasting (Chrysocephalum apiculatum), rock fern
(Cheilanthes sieberi subsp. sieberi) and Oxalis perennans.

Coastal Valley
Grassy Woodlands

Introduced Species Introduced species are abundant in this vegetation zone. Common introduced
species include catsear (Hypochaeris radicata), common crowfoot (Erodium
cicutarium), galenia (Galenia pubescens), Paddys lucerne (Sida rhombifolia),
Romulea rosea var. australis, fireweed (Senecio madagascariensis), common prickly
pear (Opuntia stricta var. stricta), bindyi (Soliva sessilis), capeweed (Arctotheca
calendula), flaxleaf fleabane (Conyza bonariensis), burr medic (Medicago
polymorpha) and Setaria parviflora.

Mangoola Coal Continued Operations Project Results
3450_R12_BAR_Final 43



M,
umwelt

Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open Forest of the
Central and Lower Hunter

Condition Low - Derived Native Grassland

PCT Allocation This vegetation zone has been attributed to HU817/PCT1603 based on its position in
the landscape between remnant woodland patches of Zone 4 — HU817/PCT1603
and the presence of several of the characteristic ground cover species for
HU817/PCT1603.

BC Act Status This community is not consistent with any TEC listed under the BC Act.
EPBC Act Status This vegetation zone is not consistent with any TEC listed under the EPBC Act.

3.2.1.7 Zone 7 - HU821/PCT1607 Blakely’s Red Gum — Narrow-leaved Ironbark — Rough-barked
Apple shrubby woodland of the upper Hunter — Moderate to Good Condition

Blakelys Red Gum - Narrow-leaved Ironbark - Rough-barked Apple Shrubby
Woodland of the upper Hunter

Condition Moderate to Good

Dry Sclerophyll
Forests (Shrub/grass
sub-formation)

North-west Slopes
Dry Sclerophyll
Woodlands

General Description This vegetation is confined to the flats in the southern portion of the Development
Footprint. This vegetation may be a relic of past disturbance.

Canopy Description This vegetation zone has a sparse to mid-dense canopy between 8 20 metres in
height, dominated by intergrades between forest red gum (Eucalyptus tereticornis)
and Blakelys red gum (Eucalyptus blakelyi). Other associated tree species include
narrow-leaved ironbark (Eucalyptus crebra) and bulloak (Allocasuarina luehmannii).

Mid-storey Description A sparse to mid dense mid-storey is present between 2 to 15 metres in height.
Dominant species include native olive (Notelaea microcarpa var. microcarpa),
Melaleuca decora and bulloak (Allocasuarina luehmannii).

Shrub Layer Description A sparse shrub layer generally less than a metre in height is present throughout this
vegetation zone. Dominant species include young bulloak (Allocasuarina
luehmannii), shiny-leaved canthium (Psydrax odorata), sifton bush (Cassinia
arcuata) and narrow-leaved orangebark (Denhamia silvestris).

Ground Cover This vegetation zone is characterised by a diverse and sparse to mid-dense ground
Description layer generally less than 0.5 metre in height. Common forbs include rock fern
(Cheilanthes sieberi subsp. sieberi), twining glycine (Glycine clandestina), variable
glycine (Glycine tabacina), wattle matt-rush (Lomandra filiformis subsp. coriacea),
yellow-burr daisy (Calotis lappulacea), slender tick-trefoil (Desmodium varians),
common everlasting (Chrysocephalum apiculatum), native wandering Jew
(Commelina cyanea), slender flat-sedge (Cyperus gracilis) and Oxalis perennans.
Native grasses include Browns lovegrass (Eragrostis brownii), threeawn speargrass
(Aristida vagans), purple wiregrass (Aristida ramosa), open summer-grass (Digitaria
diffusa) and slender rats tail grass (Sporobolus creber).
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Blakelys Red Gum - Narrow-leaved Ironbark - Rough-barked Apple Shrubby
Woodland of the upper Hunter

Condition Moderate to Good

Introduced Species Introduced species generally occur at low abundance in this vegetation zone and
include tiger pear (Opuntia aurantiaca), common prickly pear (Opuntia stricta) and
flaxleaf fleabane (Conyza bonariensis).

PCT Allocation Characteristic native species of this vegetation zone were entered into the VIS
Classification Database. Distribution details were then used to further refine the
candidate BVTs/PCTs.

Vegetation Zone 7 is aligned with HU821/PCT1607 as it supports a reasonable
proportion of the characteristic species listed in the PCT description according to
the VIS Classification Database (OEH 2018c). Of the 16 flora species listed on the
database as characteristic for HU821/PCT1607, Vegetation Zone 7 supports 6 of
them (40 per cent).

There are no other reasonable BVT/PCT equivalents for vegetation zone 7 according
to the VIS Classification Database (OEH 2018c). HU812/PCT1598 was the BVT/PCT
mapped within the Mangoola Upper Hunter Strategic Assessment (Umwelt 2014)
and has been previously accepted as occurring in this locality by OEH.

BC Act Status This community is consistent with the White Box Yellow Box Blakely’s Red Gum
Woodland EEC listed under the BC Act. For further information refer to Section
3.2.2.

EPBC Act Status This community is consistent with the White Box-Yellow Box-Blakely's Red Gum
Grassy Woodland and Derived Native Grassland CEEC listed under the EPBC Act. For
further information refer to Section 3.2.2

3.2.1.8 Zone 8 - HU906/PCT1692 Bull Oak Grassy Woodland of the Central Hunter Valley -
Moderate to Good Condition

PCT Name Bull Oak Grassy Woodland of the Central Hunter Valley

Condition Moderate to Good

m Grassy Woodlands

Class Coastal Valley
Grassy Woodlands

General Description This vegetation zone is confined to the lower slopes and flats in the southern
portion of the Development Footprint.

Canopy Description This vegetation zone has a mid-dense canopy between 4 to 15 metres in height,
dominated by bulloak (Allocasuarina luehmannii).

Mid-storey Description A sparse mid-storey is sometimes present between 1 to 5 metres in height
dominated by young bulloak (Allocasuarina luehmannii).

Shrub Layer Description A defined shrub layer is generally absent. Shrub species recorded in low abundance
include native olive (Notelaea microcarpa var. microcarpa) and sifton bush (Cassinia
arcuata).
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Bull Oak Grassy Woodland of the Central Hunter Valley
Condition Moderate to Good
Ground Cover This vegetation zone is characterised by a sparse ground layer generally less than 1
Description metre in height. Common forbs include rock fern (Cheilanthes sieberi subsp. sieberi),

many-flowered mat-rush (Lomandra multiflora subsp. multiflora), common
everlasting (Chrysocephalum apiculatum), wattle matt-rush (Lomandra filiformis
subsp. coriacea), Zornia dyctiocarpa var. dyctiocarpa, variable glycine (Glycine
tabacina), yellow-burr daisy (Calotis lappulacea) and slender wire lily (Laxmannia
gracilis). Native grasses include Browns lovegrass (Eragrostis brownii), red grass
(Bothriochloa macra), barbed wire grass (Cymbopogon refractus), threeawn
speargrass (Aristida vagans), open summer-grass (Digitaria diffusa), purple
wiregrass (Aristida ramosa), paddock lovegrass (Eragrostis leptostachya) and
common couch (Cynodon dactylon).

Introduced Species Introduced species generally occur at low abundance in this vegetation zone and
include tiger pear (Opuntia aurantiaca), common prickly pear (Opuntia stricta) and
fireweed (Senecio madagascariensis).

PCT Allocation Characteristic native species of this vegetation zone were entered into the VIS
Classification Database. Distribution details were then used to further refine the
candidate BVTs/PCTs.

Vegetation Zone 8 is aligned with HU906/PCT1692 as it supports a high proportion of
characteristic species listed in the PCT description according to the VIS Classification
Database (OEH 2017). Of the 9 flora species listed on the database as characteristic
for HU906/PCT1692, Vegetation Zone 8 supports 7 of them (78 per cent).

HU817/PCT1603 was also considered, however this BVT/PCT is dominated by
bulloak (Allocasuarina luehmannii) in combination with narrow-leaved ironbark
(Eucalyptus crebra) and grey box (Eucalyptus moluccana). Since these 2 eucalypt
species are largely absent from Vegetation Zone 8 and bulloak (Allocasuarina
luehmannii) generally the sole canopy species, HU906/PCT1692 is considered to be
the best match.

BC Act Status This community is not consistent with any TEC listed under the BC Act.

EPBC Act Status This vegetation zone is not consistent with any TEC listed under the EPBC Act. It
does not meet the key diagnostic features for the Central Hunter Valley Eucalypt
Forest and Woodland Critically Endangered Ecological Community (CEEC) as it does
not occur on Permian derived soils.

3.2.1.9 Zone 9 - HU906/PCT1692 Bull Oak Grassy Woodland of the Central Hunter Valley -
Moderate to Good Condition — Derived Native Grassland

Bull Oak Grassy Woodland of the Central Hunter Valley

Condition Moderate to Good — Derived Native Grassland

Current alue Score 46.88

Grassy Woodlands
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Bull Oak Grassy Woodland of the Central Hunter Valley

Moderate to Good — Derived Native Grassland

Coastal Valley
Grassy Woodlands

This vegetation zone occurs across the lower slopes and flats within the
Development Footprint adjacent to woodland areas HU906/PCT1692 (vegetation
zone 4).

A sparse low (1-5 metres) canopy of regenerating bulloak (Allocasuarina
luehmannii) is present in this vegetation zone.

Not present.
Not present.

This vegetation zone is characterised by a mid-dense ground layer generally less
than 0.5 metre in height. Common forbs include yellow burr-daisy (Calotis
lappulacea), slender tick-trefoil (Desmodium varians), variable glycine (Glycine
tabacina), Juncus usitatus, ridge sida (Sida cunninghamii), Oxalis perennans, wiry
spurge (Phyllanthus virgatus), rock fern (Cheilanthes sieberi subsp. sieberi) and
common everlasting (Chrysocephalum apiculatum). Native grasses include purple
wiregrass (Aristida ramosa), barbed wire grass (Cymbopogon refractus), clustered
lovegrass (Eragrostis elongata), red grass (Bothriochloa macra) and hairy panic
(Panicum effusum).

Introduced species generally occur at low abundance in this vegetation zone and
include spear thistle (Cirsium vulgare), prickly lettuce (Lactuca serriola), common
prickly pear (Opuntia stricta), black-berry nightshade (Solanum nigrum) and
catsear (Hypochaeris radicata).

This vegetation zone has been attributed to HU906/PCT1692 based on its position
in the landscape between remnant woodland patches of Zone 8 —
HU906/PCT1692. Additionally this vegetation zone contains a reasonable
proportion (44 per cent) of the characteristic species for HU906/PCT1692,
including regenerating bulloak (Allocasuarina luehmannii).

This community is not consistent with any TEC listed under the BC Act.

This vegetation zone is not consistent with any TEC listed under the EPBC Act. It
does not meet the key diagnostic features for the Central Hunter Valley Eucalypt
Forest and Woodland Critically Endangered Ecological Community (CEEC) as it
does not occur on Permian derived soils.

3.2.1.10 Zone 10 — HU945/PCT1731 Swamp Oak - Weeping Grass Grassy Riparian Forest of the
Hunter Valley — Moderate to Good Condition

PCT Name

Condition

PCT Number
BVT Number

Area (ha)
Plots/Transects
Current lue Score

Mangoola Coal Continued Operations Project
3450_R12_BAR_Final

Swamp Oak - Weeping Grass Grassy Riparian Forest of the Hunter Valley
Moderate to Good

1731

HU945

2.57

Three

66.44

Forested Wetlands
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Swamp Oak - Weeping Grass Grassy Riparian Forest of the Hunter Valley

Condition Moderate to Good

Class Coastal Swamp
Forests

General Description This vegetation zone is confined to the riparian zone along Big Flat Creek.

Canopy Description This vegetation zone has a mid-dense to dense canopy between 10 and 18 metres
in height, dominated by swamp oak (Casuarina glauca).

Mid-storey Description A very sparse mid-storey is sometimes present between 2 and 6 metres in height
dominated by young swamp oak (Casuarina glauca).

Shrub Layer Description A very sparse shrub layer is sometimes present. Shrub species recorded in low
abundance include native olive (Notelaea microcarpa var. microcarpa), bead bush
(Spartothamnella juncea), young swamp oak (Casuarina glauca) and the exotic
species African boxthorn (Lycium ferocissimum).

Ground Cover Description This vegetation zone is characterised by a mid-dense to dense ground layer
generally less than 1 metre in height. Common forbs include yellow burr-daisy
(Calotis lappulacea), kidney weed (Dichondra repens), rock fern (Cheilanthes
sieberi subsp. sieberi) and Einadia spp. Native grasses include slender bamboo
grass (Austrostipa verticillata), common couch (Cynodon dactylon), threeawn
speargrass (Aristida vagans), tall chloris (Chloris ventricosa), and weeping grass
(Microlaena stipoides var. stipoides).

Introduced Species Introduced species occur at moderate abundance in this vegetation zone and
include panic veldtgrass (Ehrharta erecta), galenia (Galenia pubescens), greater
beggars ticks (Bidens subalternans), common prickly pear (Opuntia stricta),
common chickweed (Stellaria media), Paddys lucerne (Sida rhombifolia), African
boxthorn (Lycium ferocissimum) and catsear (Hypochaeris radicata).

PCT Allocation Characteristic native species of this vegetation zone were entered into the VIS
Classification Database. Distribution details were then used to further refine the
candidate BVTs/PCTs.

Vegetation Zone 10 is aligned with HU945/PCT1731 as it supports a reasonable
proportion of the characteristic species listed in the PCT description according to
the VIS Classification Database (OEH 2018c). Of the 9 flora species listed on the VIS
Classification database as characteristic for HU945/PCT1731, Vegetation Zone 10
supports 5 of them (55 per cent).

BC Act Status This community is not consistent with the EEC Swamp Oak Floodplain Forest of the
NSW North Coast Sydney Basin and South East Corner Bioregions listed under the
BC Act. The Scientific Committee in limiting the EEC’s occurrence to ‘rarely above
10 metres elevation’ however this BVT occurs at an approximate elevation of

150 metres in the Development Footprint. In addition, only two species listed in
the Final Determination (45 species listed in total the Final Determination) occur
within this community in the Development Footprint, being swamp oak (Casuarina
glauca) and common couch (Cynodon dactylon).

EPBC Act Status This vegetation zone is not consistent with any TEC listed under the EPBC Act. It
does not meet the key diagnostic features for the Coastal Swamp Oak (Casuarina
glauca) Forest of New South Wales and South East Queensland EEC as it occurs at
greater than 50 metres above sea level.
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3.2.1.11 Zone 11 — HU945/PCT1731 Swamp Oak - Weeping Grass Grassy Riparian Forest of the
Hunter Valley — Moderate to Good Condition — Rough-barked Apple Variant

Condition

Cfomaton |

Class

General Description
Canopy Description

Mid-storey Description
Shrub Layer Description

Ground Cover
Description

Introduced Species

PCT Allocation

Mangoola Coal Continued Operations Project

3450_R12_BAR_Final

Swamp Oak - Weeping Grass Grassy Riparian Forest of the Hunter Valley
Moderate to Good — Rough-Barked Apple Variant

1731

HU945

0.38

One

62.00

Forested Wetlands

Coastal Swamp
Forests

This vegetation zone is confined to the riparian zone along Big Flat Creek and is
associated with vegetation zone 11.

This vegetation zone has a sparse canopy between 12 to 15 metres in height,
dominated by mature rough-barked apple (Angophora floribunda).

Not present.
Not present.

This vegetation zone is characterised by a mid-dense ground layer generally less
than 0.5 metres in height. Common forbs include common everlasting
(Chrysocephalum apiculatum), variable glycine (Glycine tabacina) and Oxalis
perennans. Native grasses purple wiregrass (Aristida ramosa), speargrass
(Austrostipa scabra), slender bamboo grass (Austrostipa verticillata), barbed wire
grass (Cymbopogon refractus), common couch (Cynodon dactylon), weeping grass
(Microlaena stipoides), hairy panic (Panicum effusum) and slender rat's tail grass
(Sporobolus creber).

Introduced species occur at moderate abundance in this vegetation zone and
include fleabane (Conyza sp.), galenia (Galenia pubescens), catsear (Hypochaeris
radicata), Juncus acutus subsp. acutus, common peppercress (Lepidium africanum),
fireweed (Senecio madagascariensis) and Paddys lucerne (Sida rhombifolia).

Characteristic native species of this vegetation zone were entered into the VIS
Classification Database. Distribution details and descriptive attributes were then
used to further refine the candidate BVTs/PCTs.

Vegetation Zone 11 is difficult to assign to an appropriate BVT/PCT according to the
VIS Classification database. Vegetation Zone 11 is aligned with HU945/PCT1731.
Although this BVT/PCT does not contain rough-barked apple (Angophora floribunda)
in the characteristic on the VIS Classification Database (OEH 2018c), the dominant
groundcover species in this vegetation zone are characteristic of HU945/PCT1731.
This vegetation zone is also associated with Big Flat Creek where Swamp Oak Forest
is common, and further downstream from this vegetation zone swamp oak
(Casuarina glauca) and rough-barked apple (Angophora floribunda) are growing in
association. Additionally, the equivalent map unit for the Vegetation of the Central
Hunter Valley (Peake 2006) lists rough-barked apple (Angophora floribunda) as an
occasional associated species. Of the nine flora species listed on the VIS
Classification database as characteristic for HU945/PCT1731, Vegetation Zone 11
supports three of them (33 per cent). In terms of the ground stratum species,
Vegetation Zone 11 supports three of the six characteristic species (50 per cent) and
these species are dominant in this vegetation zone.
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Swamp Oak - Weeping Grass Grassy Riparian Forest of the Hunter Valley

Condition Moderate to Good — Rough-Barked Apple Variant

Other attributes including landscape position, distribution and substrates detailed in
the VIS Classification Database (OEH 2018c) were considered.

Other potential BVTs/PCTs considered include:

e HU713/PCT481 Rough-barked Apple - Blakely's Red Gum - Narrow-leaved
Stringybark +/- Grey Gum Sandstone Riparian Grass Fern Open Forest in the
Southern Brigalow Belt South Bioregion and Upper Hunter region
o Ruled out as this BVT/PCT occurs as a shrubby dry sclerophyll forest, in

comparison to the grassy woodland structure of vegetation zone 11.
Additionally, vegetation zone contains a low number of characteristic
species for HU713/PCT481.

e HU907/PCT1693 Yellow Box - Rough-barked Apple grassy woodland of the
upper Hunter and Liverpool Plains
o Ruled out as a low number of characteristic species associated with this
BVT/PCT occur in vegetation zone 11. Of the five characteristic species
listed in the VIS Classification Database (OEH 2017), vegetation zone 11
contains two (comprising one canopy species and one ground layer
species).
e HU981/PCT1767 Rough-barked Apple grassy tall woodlands of the Brigalow
Belt South
o Ruled out as a low number of characteristic species associated with this
BVT/PCT occur in vegetation zone 11. Of the 11 characteristic species listed
in the VIS Classification Database (OEH 2017), vegetation zone 11 contains
two (comprising one canopy species and one ground layer species).

BC Act Status This community is not consistent with any TEC listed under the BC Act.

EPBC Act Status This vegetation zone is not consistent with any TEC listed under the EPBC Act.

3.2.1.12 Cleared Land and Non-native Vegetation

All other areas not mapped as part of a vegetation zone satisfied the definition of ‘cleared land’. Cleared
land is land on which the native overstorey has been completely removed and there is no native mid-
storey, and less than 50 per cent of the ground cover vegetation is indigenous species, or less than 10 per
cent of the ground cover is present (whether dead or alive). Areas mapped as disturbed land, including
exotic rushland, mixed species revegetation plantation, water bodies, dwellings and roads are all
considered to meet the definition of ‘cleared land’.

It should be noted that whilst the mixed plantation areas included some native species, the majority of the
dominant species in the upper stratum were not locally native, thus these areas could not be aligned to an
appropriate BVT. One area of mixed plantation contained planted weeping myall (Acacia pendula).
Approximately 40 individuals were observed in this area. They were mature plants (approx. 30 years old),
planted in rows with the trunks still in the plastic trunk protecters used in planting (refer to Section 3.3.2).
Despite the age of the individuals, no evidence of reproduction was observed.

3.2.2 Threatened Ecological Communities

Five of the vegetation zones described above and mapped within the Development Footprint conform to
State and Commonwealth listed TECs, comprising:

BC Act
e Hunter Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin Bioregions EEC

e Central Hunter Ironbark — Spotted Gum — Grey Box Forest in the NSW North Coast and Sydney Basin
Bioregions EEC
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e Central Hunter Grey Box-lronbark Woodland in the New South Wales North Coast and Sydney Basin
Bioregions EEC

e White Box Yellow Box Blakely’s Red Gum Woodland EEC.
EPBC Act
o  White Box-Yellow Box-Blakely’s Red Gum Grassy Woodland and Derived Native Grassland CEEC.

Detailed analysis of the vegetation zones with respect to the NSW Threatened Species Scientific Committee
Final Determinations and/or the Commonwealth Threatened Species Scientific Committee
Conservation/Listing Advice is provided below in Sections 3.2.2.1 to 3.2.2.5.

The remaining PCTs identified in the Development Footprint do not conform to any NSW or
Commonwealth TEC listings. Other TECs considered, assessed and determined not to occur in the
Development Footprint are summarised in Section 3.2.2.6.

3.2.2.1 Hunter Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin
Bioregions EEC under the BC Act

Zone 1 HU812 — Forest Red Gum Grassy Open Forest on Floodplains of the Lower Hunter — Moderate to
Good condition is considered to conform to the Hunter Floodplain Red Gum Woodland in the NSW North
Coast and Sydney Basin Bioregions EEC. This vegetation zone conforms to the Final Determination of Hunter
Floodplain Red Gum Woodland in the NSW North Coast and Sydney Basin Bioregions EEC (NSW Scientific
Committee 2011a) with regard to the following attributes:

e occurs on the floodplain rises along a tributary to the Hunter River within the Sydney Basin Bioregion
e occurs in the Muswellbrook Local Government Area (LGA), where it has previously been recorded
e supports a reasonable proportion of species that are in the list of characteristic species for the EEC:

o 17 out of 86 (20 per cent) native species recorded in this vegetation zone are in the EEC listing and

o 17 out of 37 (49 per cent) species in the characteristic species list for the EEC were recorded in this
vegetation zone.

3.2.2.2 Central Hunter Ironbark — Spotted Gum — Grey Box Forest in the NSW North Coast and
Sydney Basin Bioregion EEC under the BC Act

Zone 3 HU816/PCT1602 Spotted Gum - Narrow-leaved Ironbark Shrub - Grass Open Forest of the Central
and Lower Hunter — Moderate to Good Condition is considered to conform to the Central Hunter Ironbark —
Spotted Gum — Grey Box Forest in the NSW North Coast and Sydney Basin Bioregions EEC. This vegetation
zone conforms to the Final Determination of Central Hunter Ironbark — Spotted Gum — Grey Box Forest in
the NSW North Coast and Sydney Basin Bioregions EEC (NSW Scientific Committee 2011) with regard to the
following attributes:

e occurs in the NSW Sydney Basin Bioregion

e this EEC generally occurs on Permian sediments, however vegetation zone 3 occurs on the very edge of
the Permian Singleton coal measures mapping and according to the soil studies by EMM (2018) there are
no clearly Permian derived soils. The soils present within vegetation zone 3 are likely to be colluvial
derived from Triassic Narrabeen group from the western geology influence. It is noted in the vegetation
profile for the equivalent map unit in Peake (2006) that this community ‘may occur on alluvial and
colluvial soils’. As such the soils present within vegetation zone 3 do not preclude the EEC from occurring
within the Development Footprint.
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e this vegetation zone occurs in the Muswellbrook LGA where this EEC has previously been recorded

e this vegetation zone supports a canopy dominated by the characteristic species spotted gum (Corymbia
maculata), with occurrences of grey box (Eucalyptus moluccana) and narrow-leaved ironbark
(Eucalyptus crebra)

e this vegetation zone supports a reasonable proportion of species that are in the list of characteristic
species for the EEC:

o 20 out of 66 (30 per cent) native species recorded in this vegetation zone are characteristic species
in the EEC listing and

o 20 out of 44 (45 per cent) species in the characteristic species list for the EEC were recorded in this
vegetation zone.

3.2.2.3 Central Hunter Grey Box-lronbark Woodland in the New South Wales North Coast and
Sydney Basin Bioregions EEC under the BC Act

Zone 4 HU817/1603 Narrow-leaved Ironbark - Bull Oak - Grey Box Shrub - Grass Open Forest of the Central
and Lower Hunter — Moderate to Good condition is considered to conform to the Central Hunter Grey Box -
Ironbark Woodland in the NSW North Coast and Sydney Basin Bioregions EEC. This vegetation zone
conforms to the Final Determination of Central Hunter Grey Box - Ironbark Woodland in the NSW North
Coast and Sydney Basin Bioregions EEC (NSW Scientific Committee 2011), due to the following factors:

e occurs in the NSW Sydney Basin Bioregion

e this EEC generally occurs on Permian sediments, however vegetation zone 4 occurs on the very edge of
the Permian Singleton coal measures mapping and according to the soil studies by EMM (2018) there
are no clearly Permian derived soils. The soils present within vegetation zone 4 are likely to be colluvial
derived from Triassic Narrabeen group from the western geology influence. The final determination
(NSW Scientific Committee 2011) states that this EEC generally occurs on Permian sediments, this
reference does not preclude the EEC from occurring within the Development Footprint on colluvial soils
derived from Triassic Narrabeen

e this vegetation zone occurs in the Muswellbrook LGA where this EEC has previously been recorded

e this vegetation zone supports a canopy dominated by the characteristic species narrow-leaved ironbark
(Eucalyptus crebra), with occurrences of grey box (Eucalyptus moluccana) and rough-barked apple
(Angophora floribunda), and

e this vegetation zone supports a reasonable proportion of species that are in the list of characteristic
species for the EEC:

o 30 out of 58 (52 per cent) native species recorded in this vegetation zone are characteristic species
in the EEC listing, and

o 30 out of 38 (79 per cent) species in the characteristic species list for the EEC were recorded in this
vegetation zone.

3.2.2.4 White Box Yellow Box Blakely’s Red Gum Woodland EEC under the BC Act

Two vegetation zones, Zone 2 HU812 — Forest Red Gum Grassy Open Forest on Floodplains of the Lower
Hunter — Moderate to Good — Derived Native Grassland (only the portions of this vegetation zone that are
likely to have previously supported possible intergrades between forest red gum (Eucalyptus tereticornis)
and Blakelys red gum (Eucalyptus blakelyi)) and Zone 7 HU821— Blakely's Red Gum - Narrow-leaved
Ironbark - Rough-barked Apple shrubby woodland of the upper Hunter — Moderate to Good condition, are
consistent with the White Box Yellow Box Blakelys Red Gum Woodland EEC. These vegetation zones
correspond with the Final Determination of White Box Yellow Box Blakely’s Red Gum Woodland EEC (NSW
Scientific Committee 2011) with regard to the following attributes:
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e both vegetation zones occur within the NSW Sydney Basin Bioregion

e both vegetation zones either currently support (vegetation zone 7) or previously supported (vegetation
zone 2) a canopy dominated by intergrades between forest red gum (Eucalyptus tereticornis) and
Blakelys red gum (Eucalyptus blakelyi). The final determination for this EEC specifically identifies that
intergrades between these two red gum species may occur in the Hunter Valley

e both vegetation zones support a predominantly native understorey

e supports a reasonable proportion of species that are in the list of characteristic species for the EEC:

Zone 2

e 9 out of 30 (30 per cent) native species recorded in this vegetation zone are characteristic species in the
EEC listing, and

e 9 out of 95 (10 per cent) species in the characteristic species list for the EEC were recorded in this
vegetation zone.

Zone7

e 13 out of 48 (27 per cent) native species recorded in this vegetation zone are characteristic species in
the EEC listing, and

e 13 out of 95 (14 per cent) species in the characteristic species list for the EEC were recorded in this
vegetation zone.

3.2.2.5 White Box Yellow Box Blakely’s Red Gum Grassy Woodland and Derived Native
Grassland (Box Gum Woodland) CEEC

Within the central to upper Hunter Valley region, Blakelys red gum (Eucalyptus blakelyi) commonly
intergrades or hybridises with forest red gum (Eucalyptus tereticornis). Eucalypt samples collected during
the field surveys identified individuals to Blakelys red gum, forest red gum as well hybrids of the two red
gum species (Eucalyptus blakelyi x tereticornis). Samples of possible intergrades or hybrids between
Blakelys red gum (Eucalyptus blakelyi) and forest red gum (Eucalyptus tereticornis) were confirmed by the
National Herbarium of NSW. This has implications for determining whether a patch of vegetation meets the
Box Gum Woodland CEEC, as discussed further below.

The Box Gum Woodland CEEC previously excluded intergrades or hybrids from the Listing Advice, however
this issue became less clear following a letter from the Commonwealth Threatened Species Scientific
Committee in December 2010 (DSEWPC 2010) noting that intergrades or hybrids of eucalypt species are
widely accepted and that “The opinion of the TSSC is that the presence of natural hybrids of any taxa within
any ecological community currently listed under the EPBC Act does not render the areas of the ecological
community in which hybrids occur ineligible for protection”.. By employing a precautionary approach, the
vegetation communities listed below are considered to conform to the Box Gum Woodland CEEC.

Under the assumption that intergrades or hybrids of these species conform to the Box Gum Woodland
CEEC, the vegetation in the Development Footprint where these species are common are considered to
meet the Listing Advice of Box Gum Woodland CEEC in relation to the canopy criteria.

For this BAR a number of assumptions have been made in relation to the identification of Box Gum
Woodland CEEC and include the following:

e itis taken that, in relation to the canopy requirements of the Listing Advice, ‘dominance or prior
dominance’ means that either of the CEEC canopy species, or any combination of all three, would need
to collectively comprise at least 50 per cent of the treed canopy cover across the patch (.

e extant woodland and forest vegetation has been assumed for this assessment to represent natural and
historic proportions of overstorey eucalypt species.
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Overall, each of the identified vegetation zones are consistent with the Box Gum Woodland CEEC for the
following reasons:

occur within the NSW Sydney Basin Bioregion as listed in the Commonwealth Listing Advice (TSSC 2006)

the overstorey comprises, or prior to clearing would have comprised, one or more of the three
characteristic species, including white box (Eucalyptus albens), yellow box (Eucalyptus melliodora),
Blakelys red gum (Eucalyptus blakelyi) or their intergrades or hybrids, as the most common overstorey
species

each patch has a predominantly native understorey where at least 50 per cent of the perennial
vegetation cover in the ground layer is made up of native species

all patches are 0.1 ha or greater in size

all patches contain at least one ‘important species’ (DEH 2006b). Common important species included
Cheilanthes distans, Glycine tabacina, common everlasting (Chrysocephalum apiculatum) and yellow
burr-daisy (Calotis lappulacea)

the species composition is consistent with the Commonwealth Listing Advice (TSSC 2006) and
associated species list (DEH 2006b), and

all patches contained at least 12 native understorey species (excluding grasses).

Three vegetation zones mapped within the Development Footprint are consistent with the Box Gum
Woodland CEEC, including:

Zone 1 HU812 — Forest Red Gum Grassy Open Forest on Floodplains of the Lower Hunter — Moderate to
Good condition (only the portions of this vegetation zone that support possible intergrades between
forest red gum (Eucalyptus tereticornis) and Blakelys red gum (Eucalyptus blakelyi))

Zone 2 HU812 — Forest Red Gum Grassy Open Forest on Floodplains of the Lower Hunter — Moderate to
Good — Derived Native Grassland (only the portions of this vegetation zone that are likely to have
previously supported possible intergrades between forest red gum (Eucalyptus tereticornis) and
Blakelys red gum (Eucalyptus blakelyi), and

Zone 7 HU821- Blakely's Red Gum - Narrow-leaved Ironbark - Rough-barked Apple shrubby woodland
of the upper Hunter — Moderate to Good Condition.

3.2.2.6 Other TECs Considered within the Development Footprint

Other TECs listed under the BC Act and/or EPBC Act that were considered, assessed and determined not to
occur within the Development Footprint include:

BC Act

Swamp Oak Floodplain Forest of the NSW North Coast Sydney Basin and South East Corner Bioregions

While a swamp oak BVT occurs in the Development Footprint, this EEC does not occur. The Scientific
Committee documents the EEC’s occurrence as ‘rarely above 10 metres elevation’ however this BVT
occurs at an approximate elevation of 150 metres in the Development Footprint. In addition, only two
species listed in the Final Determination (45 species listed in total the Final Determination) occur within
this community in the Development Footprint, being swamp oak (Casuarina glauca) and common
couch (Cynodon dactylon).
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EPBC Act
e Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East Queensland EEC

While a swamp oak BVT occurs in the Development Footprint, this EEC does not occur. The MCCO
Additional Project Area is at an elevation greater than 50 metres above sea level and as such no
vegetation community can conform to the Coastal Swamp Oak (Casuarina glauca) Forest of New South
Wales and South East Queensland EEC.

e Weeping Myall Woodland EEC

Four small patches of weeping myall (Acacia pendula) have been recorded in the MCCO Additional Project
Area, outside the Development Footprint. The MCCO Project will not impact these patches of weeping
myall and no areas of this EEC occur within the Development Footprint.

e Central Hunter Valley Eucalypt Forest and Woodland CEEC

The referral for the MCCO Project under the EPBC Act included discussion of the absence of this CEEC from
the Development Footprint with a summary of the key reasons it was determined to be absent provided
below. The controlled action decision for the MCCO Project did not list this CEEC as a reason for the
controlled action finding, confirming its absence from the Development Footprint.

Central Hunter Valley Eucalypt Forest and Woodland CEEC occurs in the Hunter Valley region on soils
derived from Permian sedimentary bedrock (TSSC 2015). One of the key diagnostic characteristics of the
Central Hunter Valley Eucalypt Forest and Woodland CEEC is its occurrence on soils derived from Permian
aged sediments. To determine the soils and the likely age of the parent material they are derived from, a
review of detailed soil landscape mapping undertaken as part of the MCCO Project (EMM 2018) and
geological mapping was undertaken to determine whether Permian derived soils occur within the
Development Footprint. The Development Footprint is situated on the edge of the Permian Singleton Coal
Measures mapping with much of the surface geology being formed by the Triassic Narrabeen group (as
determined both from regional geological mapping and from detailed geological investigations undertaken
within the MCCO Additional Project Area). The detailed soil survey undertaken within the MCCO Additional
Project Area (EMM 2018) found that the soils have mostly been derived from the Triassic Narrabeen group.
The Sodosol and Tenosol soils found in the MCCO Additional Project Area generally support the soil
landscape mapping done by Kovac and Lawrie (1991) Soil Landscapes of the Singleton 1:250,000 sheet
(with some localised boundary readjustments). The alluvial influence along Wybong Creek and Big Flat
Creek has also played a part in the soil formation in the MCCO Additional Project Area, with alluvial derived
soils in the southern portion of the MCCO Additional Project Area and some alluvial influence further on
the flats (EMM 2018).

The soil assessment concluded that there are no clearly Permian derived soils on site.

In summary, the soil and geological investigations identified the absence of the necessary Permian derived
soils in areas with floristic potential to be part of the Central Hunter Valley Eucalypt Forest and Woodland
CEEC and the CEEC was found to be absent from the Development Footprint.
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3.3 Threatened Species within the Development Footprint
3.3.1 Ecosystem-credit Species
Eight ecosystem-credit species have been recorded in the Development Footprint. These include:
e glossy black-cockatoo (Calyptorhynchus lathami)
e grey-crowned babbler (Pomatostomus temporalis temporalis)
o little lorikeet (Glossopsitta pusilla)
e speckled warbler (Chthonicola sagittata)
e varied sittella (Daphoenositta chrysoptera)
e squirrel glider (Petaurus norfolcensis)

e yellow-bellied sheathtail-bat (Saccolaimus flaviventris)

southern myotis (Myotis macropus) (foraging habitat).

The BBCC predicts ecosystem-credits species and the Threatened Species Offset Multiplier of these species
is used to determine the credits generated by the PCTs. The predicted species list produced by the BBCC for
the MCCO Project is presented in Appendix A.

3.3.2  Species-credit Species

Four species-credit species were recorded within the MCCO Additional Project Area (refer to Figure 3.4).
The species were:

e Pine donkey orchid (Diuris tricolor) — 1326 individuals

e Tarengo leek orchid (Prasophyllum petilum) — 691 individuals

e Southern myotis (Myotis macropus) — breeding habitat - 0.9 ha

e Large-eared pied bat (Chalinolobus dwyeri) — breeding habitat — 2.1 ha.

Please note that the 691 individuals of the Tarengo Leek Orchid documented above represents 634
individuals that have been recorded in the Development Footprint and 57 individuals extrapolated to occur
in an area of habitat approximately 13 ha in size. Survey timing restrictions prevented formal transects being
walked across the entirety of the small area of potential habitat. Instead, a single transect was walked the
potential habitat area and individuals were counted from 5m on either side. Using the observed density
along the single transect and the results of the Expert Report (Bell 2018) (refer to Section 7.6), a density of

4 plants per hectare was used to determine the final number of individuals in that area. The density estimate
used to extrapolate the number of individuals in the this area of potential habitat is the upper limit of density
estimates provide by Dr Stephen Bell in his Expert Report for this species and double the density used by Bell
to determine the number of individuals occurring in the adjoining Mangoola Offset site.
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The Development Footprint includes formerly privately owned properties and some of these properties
have planted privacy screens, windrows and driveway edges which contain mixes of native and exotic tree
species. Two species listed under the BC Act as forming endangered populations in the Hunter Catchment,
river red gum (Eucalyptus camaldulensis) and weeping myall (Acacia pendula), were observed as planted in
select areas.

River Red Gum (Eucalyptus camaldulensis)

Planted river red gums (Eucalyptus camaldulensis) were identified at two adjoining properties proximate to
dwellings. At each property, the river red gums occurred in a evenly aged (young) stand of mixed eucalypts
and bulloak (Allocasuarina luehmannii) and most of the individuals observed were connected to a separate
tree species at the base (usually Eucalyptus crebra or Allocasuarina luehmannii) (refer to Plate 3.1). On one
occasion, the river red gum was observed growing out of a 44 gallon drum. Other species planted in the
area included sugar gum (Eucalyptus cladocalyx) and mugga ironbark (Eucalyptus sideroxylon).

Plate 3.1 Evidence of planted river red gums (Eucalyptus camaldulensis)
© Umwelt, 2018
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Under the BC Act, river red gums occurring within the Hunter Catchment represent an endangered
population (Eucalyptus camaldulensis population in the Hunter catchment). The final determination
(TSSC 2005) does not discuss the treatment of planted individuals within the catchment however it could
be considered that planted individuals (of local provenance) occurring within the appropriate habitat types,

being “major floodplains of the Hunter and Goulburn rivers, especially in areas where water impoundment
occurs dafter flood “ would be considered to form part of the endangered population.

The locations of the individuals within the development footprint are not in a major floodplain of the
Hunter or Goulburn Rivers, occurring approximately 700 metres to the north of Big Flat Creek which is a
fourth order (Strahler) stream. Big Flat Creek flows into Wybong Creek to the west of the Development
Footprint and Wybong Creek adjoins the Goulburn River approximately eight kilometres south of the
confluence with Big Flat Creek. The location is approximately 10 metres higher in elevation than the upper
banks of Big Flat Creek. The planted river red gums are also located outside the extent of the existing 1 in
100 year and 1 in 1000 year flooding model (HEC 2019) and as such these plants would not be subjected to
the regular inundation required for regular propagation.

In addition to this, as the individuals are clearly planted, there remains substantial uncertainty around the
provenance of the plants. There is sufficeient morphological variation (glaucous leaf colourations) and
secondary evidence (planted with non-local species) among the plants occuring within the Development
Footprint to suggest that they are not all from the same provenance and not from the Hunter Catchment
population. The final determination documents that the Hunter Catchment endangered population may be
“genetically distinct” from the western populations and that planted individuals coming from non-local
provenance “may produce a threat to the genetic integrity of the Hunter Catchment population”.

Based on the above, the river red gum individuals occurring within the Development Footprint are not
considered to form part of the Eucalyptus camaldulensis population in the Hunter catchment endangered
population and credits have not been generated for this species.

Weeping Myall (Acacia pendula)

Approximately 40 individual weeping myall (Acacia pendula) were observed within a mixed species
regeneration plantation. They were mature plants (approx. 30 years old), planted in rows with the trunks
still in the plastic trunk protecters used in planting (refer to Plate 3.2). Despite the age of the individuals, no
evidence of reproduction was observed.

T

Plate 3.2 Example of Planted Weeping Myall (Acacia pendula)
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The weeping myall observed in the Disturbance Footprint has been planted with various non-local species
to form a plantation. The plantation does not form a recognisable vegetation assemblage or BVT nor does it
present any conservation value as a stand of apparentliy sterile mature plants. As such, the weeping myall
individuals occurring within the Development Footprint are not considered to form part of the Acacia
pendula population in the Hunter catchment t endangered population and credits have not been generated
for this species.

No other species-credit species have been assessed as occurring within the Development Footprint.
Appendix A outlines the species-credit species identified in the literature review and BBCC that were not
considered likely to occur due to lack of suitable habitat and/or absence of local records and therefore did
not warrant further assessment as per Section 6.5.1.6 of the FBA (OEH 2014b).

3.3.2.1 Species Habitat Polygons

Species habitat polygons have been prepared for all the species-credit species (or their habitats) recorded
within the Development Footprint (refer to Figure 3.5 to 3.7).

Large-eared pied bat (Chalinolobus dwyeri)

No roosting habitat for this cave roosting species is present within the Development Footprint. However,
several areas outside of but within 500 metres of the Development Footprint contain rocky habitat and
potentially suitable breeding habitat may occur. A total of 2.1 ha of woodland/open forest habitat within
500 metres of potential breeding for this species has been mapped as breeding habitat (refer to Figure 3.5).

Pine donkey orchid (Diuris tricolor)

The 1326 individuals have been buffered by 30 metres and merged where touching to create the polygon
for this species (refer to Figure 3.6). This species has been entered into the BBCC using count data and as
such the species polygon is shown for presentation purposes and does not reflect an area of habitat.

Tarengo leek orchid (Prasophyllum petilum)

The 13 ha extrapolated area has been shown and the 634 individuals have been buffered by 30 metres and
merged where touching to form the polygon for this species (refer to Figure 3.7). This species has been
entered into the BBCC using count data and as such the species polygon is shown for presentation purposes
and does not reflect an area of habitat.

Southern myotis (Myotis macropus)

Any area of woodland or forest within 200 metres of a permanent water body and that contains tree
hollows may provide breeding habitat for this species. All woodland and forest vegetation containing
hollow bearing trees within 200 metres either side of the sections of Big Flat Creek with permanent water,
were mapped as potential breeding habitat for this species within the Development Footprint. A total of
0.9 ha of potential breeding habitat, which occurs within the 200 metre creekline buffer, has been mapped
for this species within the Development Footprint.

The species polygon for southern myotis was prepared:
e using satellite imagery dated April 2018

e using the unit of measurement identified for the species in the Archived Threatened Species Profile
Database (OEH 2018b)

e using guidance material published for the UHSA — Guidelines for Assessing Southern Myotis Breeding
Habitat (OEH 2016).

The species polygon for southern myotis is shown on Figure 3.5.
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4  Avoidance and Minimisation of Impacts

4.1 Avoidance and Minimisation Measures

Mangoola has sought and will continue to seek opportunities during the detailed design process to avoid
and minimise impacts to biodiversity values, following the established hierarchy of avoid, minimise,
mitigate and offset. Measures that have been taken to minimise impacts to vegetation arising from the
MCCO Project are discussed further below.

Where impacts are unavoidable the residual impact of the MCCO Project will be offset following the NSW
Biodiversity Offsets Policy for Major Projects which utilises the FBA (refer to Section 6).

Project Changes to Avoid and Minimise Impacts

Mangoola undertook a detailed biodiversity constraints study as part of the MCCO Project’s pre-feasibility
assessment to guide the development and detailed design of the MCCO Project. Through this process,
alternative mining options were considered and Mangoola has sought to minimise the biodiversity impacts
associated with the MCCO Project whilst maximising the economic resource recovery.

The proposed integration of the two open cut mining areas provides significant resource recovery and
mining efficiency advantages, positive commercial outcomes, improved final landform outcomes and
minimises environmental and social impacts to below those of other options considered, and was therefore
identified as the preferred project over the other options assessed.

Avoidance of Impacts

Through the iterative design process and the modifications made to the project design, the potential

biodiversity impacts of the MCCO Project have been significantly reduced. In total the changes to the
physical components of the MCCO Project have resulted in an overall reduction of 401 ha to the total
MCCO Additional Disturbance Area.

Due to selecting the preferred option and not proceeding with the alternative mining options and
infrastructure locations, the MCCO Project was able to avoid key impacts through the reduced surface
disturbance footprint and extent of proposed operations. A summary of the key physical impacts that have
been avoided are provided in Table 4.1. In addition to these avoided physical impacts there have also been
significant reductions in predicted impacts of noise and dust emissions on private receivers by deciding not
to proceed with some of the alternative mine plan options.

Table 4.1 Physical Impact Reduction

Alternative MCCO Project Option Number of Threatened Archaeological Disturbance
Threatened Ecological Sites Avoided Area

Species Community Reduction (ha)
Avoided Avoided (ha)
(Individuals)

Additional Eastern Mining Area 76 1.8 nil 16.6

Additional Out of Pit Overburden

56 5.7 2 74.6
Emplacement
Alternative Ridgelands Road .
. & 60 0.4 nil 7
Realignment
Mangoola Coal Continued Operations Project Avoidance and Minimisation of Impacts
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Alternative MCCO Project Option Number of Threatened Archaeological Disturbance
Threatened Ecological Sites Avoided Area

Species Community Reduction (ha)
Avoided Avoided (ha)
(Individuals)

Alternative 500kV Transmission line

Realignment 632 1.1 nil 33.4
Wyb-ong Post Offlcg Road 178 3.2 1 12.8
Realignment Location

Proposed Wybong Rof':\d/Blg Flat 2 1 3 78
Creek Overpass Location

Clean Water Diversion Drains 99 125 1 235
Removed

TOTAL AVOIDED IMPACTS 1027 25.7 11 175.7
Additional Western Mining Area 3140 38.8 8 245.8
TO