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1.0 Introduction

1.1 Purpose and Scope of this Report

Darkinjung Local Aboriginal Land Council (Darkinjung LALC) is seeking an industrial rezoning and associated
subdivision at part Lot 1, and Lots 2 and 3 DP 1156997 380 Motorway Link, Wallarah, New South Wales
(NSW) (hereafter referred to as the ‘proposal site’).

Darkinjung LALC is seeking to have the proposed site rezoned from RU6 —Transition to IN1- General
Industry and E2 Environmental Conservation.

GHD Pty Ltd (GHD) were previously engaged to conduct the ecological assessments for the Development
Footprint and prepared a Biodiversity Certification Assessment Report (BCAR — GHD 2018, refer to
Appendix A). Umwelt (Australia) Pty Limited (Umwelt) was then engaged by Darkinjung LALC to complete
the remaining biodiversity surveys in 2019.

The Development Footprint is located along Motorway Link Wallarah, NSW (refer to Figure 1.1 and
Figure 1.2) in the Central Coast Local Government Area (LGA). The Development Footprint covers an area
of approximately 45 hectares (ha) and is surrounded by a mosaic of intact native vegetation, rural
landholdings and the Pacific Motorway to the west.

This report is therefore an Addendum to the GHD BCAR prepared in May 2018, and has been prepared by
Umwelt to outline the surveys and results completed by Umwelt, in addition to those undertaken by GHD.
It summarises the biodiversity impacts of the Industrial subdivision in accordance with the Biodiversity
Assessment Method (BAM) under the Biodiversity Conservation Act 2016 (BC Act).

Under the BC Act, options exist for the assessment and approval of biodiversity offsetting arrangements
including standard biodiversity certification, strategic biodiversity certification or offsetting at the
development application stage. Darkinjung LALC is yet to determine the method to be applied in this case.
A BCAR framework has been used to assess biodiversity impacts and quantify potential offset obligations as
part of the supporting information for the planning proposal.

Table 1.1 provides an outline of required BCAR sections and where these have been addressed in the GHD
BCAR (GHD 2018) and Umwelt addendum report.

Table 1.1 Directory of Key BCAR Sections

_ GHD BCAR (GHD 2018) Umwelt Addendum Report

Section 1 Section 1.0

Section 2 Section 2.0

Section 3.1 Section 1.2

Section 3.2 Section 3.1

Section 4.2 Section 3.2

Section 5.2 and 5.3 Summary in Section 4.0

Section 5 Summary in Section 4.0

Section 6 and 7 Preliminary offset strategy in Section 5.0
Appendix D Appendix B

Darkinjung Local Aboriginal Land Council Introduction
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1.2 Development Footprint Information

The Development Footprint contains remnant vegetation adjacent to existing disturbances such as rural-
residential land and major roadways and rail lines. Intact vegetation is generally in moderate to good
condition. Some areas, such as along internal tracks, contain small outbreaks of exotic plant species and
disturbances such as rubbish. Landscape details are outlined in Table 1.2 and Figure 1.3.

Table 1.2 Development Footprint Location in the Landscape

Development Footprint Location in the Landscape

IBRA Bioregion Sydney Basin
IBRA Subregion Wyong
Mitchell Landscape Sydney-Newcastle Coastal Alluvial Plains and Gosford-Cooranbong Coastal Slopes

Central Coast

Development Footprint 45 ha
Size

Assessment Type Site-based
Lot and DP Part Lot 1, and Lots 2 and 3 DP 1156997

Connectivity Features The Development Footprint is located within the corridor identified in the Central
Coast Regional Plan 2036 (DPE 2016) as connecting the coast to the foothills and
providing an inter-regional landscape break.

1.3 Report Preparation

This BCAR was prepared by Philippa Fagan (Ecologist), with review and technical direction from Kate
Connolly (Principal Ecologist), Ryan Parsons (Principal Ecologist) and Allison Riley (NSW Ecology Manager).
Field surveys were undertaken by a range of suitably qualified and experienced ecologists from Umwelt and
GHD.

Table 1.3 below outlines the details of the Umwelt Accredited BAM Assessors involved in the survey,
calculations and reporting for the Project.

Table 1.3 Accredited BAM Assessors and their Role on this Project

Kate Connolly BAAS17005 Project manager and review
Principal Ecologist

Allison Riley BAAS17042 Review and technical direction
NSW Ecology Manager

Ryan Parsons BAAS17048 Review and technical direction

Principal Ecologist - Botanist

Philippa Fagan BAAS18117 BCAR preparation
Ecologist - Botanist Field Surveys

Darkinjung Local Aboriginal Land Council Introduction
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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 BCAR:

e Biodiversity Assessment Method Order 2017 (OEH 2017)
e Biodiversity Assessment Method Operational Manual (Stage 1) (OEH 2018a)
e Biodiversity Assessment Method Calculator (Version 8).

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

e BioNet Atlas of NSW Wildlife database and mapping tool (OEH 2019a), accessed May 2019

e Threatened Biodiversity Data Collection (TBDC) (OEH 2019b), accessed May 2019

e Vegetation Information System (VIS) Classification Database (OEH 2019c), accessed May 2019
e NSW Guide to Surveying Threatened Plants (OEH 2016) and

e Department of the Environment and Energy (DoEE) Protected Matters Search Tool (DoEE 2019),
accessed May 2019.

1.5 Summary of GHD Biodiversity Assessment

GHD was engaged by Darkinjung LALC to prepare a BCAR for the development footprint. Surveys
undertaken by GHD are summarised in Table 1.4.

Table 1.4 Summary of GHD (and EcolLogical 2012) survey effort

Preliminary investigation of October 2010-2012 Vegetation mapping
biodiversity values (EcoLogical 2012) Biometric plots

Targeted threatened fauna surveys (including
hair tubes, pitfall trapping, ultrasounds bat call
recording, stag watching, call playback, bird
surveys)

Targeted threatened flora survey 27-28 October 2016 Targeted Tetratheca juncea, Acacia bynoeana,
Genoplesium insigne and Thelymitra adorata
surveys

Targeted threatened flora survey 4-5 December 2018 Targeted survey Cryptostylis hunteriana and
Genoplesium insigne

Darkinjung Local Aboriginal Land Council Introduction
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1 e g e B ETG ERS AT 22-26 January 2018 Arboreal elliot traps

Spotlighting

Call playback

Stag watching

Harp trapping

Ultrasonic call recording

Active searches for scats and signs

Camera traps

Habitat assessments

BAM plot surveys 12 April 2018 Six BAM plot surveys; targeted threatened flora

surveys, opportunistic fauna observations; fauna
habitat assessment.

Vegetation zones reported by GHD are summarised in Table 1.5.

Table 1.5 Vegetation zones reported by GHD

Plant Community Type PCT ID Vegetation Conservation Significance
Integrity Score

Scribbly Gum — Red Bloodwood 61.5 Not listed
— Angophora inopina heathy

woodland on lowlands of the

Central Coast

Smooth- barked Apple, Red 1.5 58.4 Swamp Sclerophyll Forest EEC

Mahogany — Swamp Mahogany
— Melaleuca sieberi heathy
swamp woodland of coastal
lowlands

Five species credit species were recorded by GHD and/or Ecological during targeted surveys:

e Tetratheca juncea (black eyed Susan)

Angophora inopina (Charmhaven apple)

Acacia bynoeana (Bynoe’s wattle)

Petaurus norfolcensis (squirrel glider)

Crinnia tinnula (wallum froglet) (recorded by EcolLogical 2010- 2012).

Darkinjung Local Aboriginal Land Council Introduction
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1.6 GHD Survey and Report Preparation

Field surveys were conducted and lead by accredited BAM assessors Gilbert Whyte and Arien Quin, and
conducted by Gary Leonard, Bridie Halse, Emily Rindfliesh and Ben Lewis. Anabat analysis was completed
by Craig Grabham. Credit calculations and reporting was performed by Arien Quin and peer reviewed by
Dan Williams. Staff qualifications are presented in Table 1.6.

Table 1.6 Accredited BAM Assessors and their Role on this Project

Project Role Qualifications

DELRVAITET Principal Ecologist, credit calculations and report  B. App. Sc. Cons Tech
review BAM accredited Assessor

Senior Ecologist, BAM Plots, vegetation mapping, BA, BSc

credit calculations, reporting BAM accredited Assessor
Gilbert Whyte Senior ecologist, targeted threatened species BEnv Sc, PHD, BA, BSc
SUnveys BAM accredited Assessor

Darkinjung Local Aboriginal Land Council
4567_R06_Wallarah_BCAR Addendum_V4.docx
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2.0 Methods

2.1 Gap Analysis

In 2018, GHD completed the majority of flora and fauna surveys as required by the BAM under the BC Act.

Umwelt also completed surveys within the study area during summer (February) and spring (September)
2018. Umwelt completed the required surveys for the Wallarah site in May 2019.

Table 2.1 outlines the species-credit species predicted to occur by the BAM calculator or identified in the
Development Footprint through the literature review and the targeted survey effort undertaken in
accordance with BAM survey requirements. This table also notes where species-credit species were not
considered to require further survey in accordance with Section 6.4 (Step 3) of the BAM (2017).

Darkinjung Local Aboriginal Land Council Methods
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Table 2.1 Species credit species survey methodology and timing

Acacia bynoeana
Bynoe’s Wattle
Angophora inopina
Charmhaven Apple
Astrotricha crassifolia
Thick- leaf Star- hair

Anthochaera Phrygia
Regent Honeyeater

Burhinus grallarius

Bush Stone- curlew

Callistemon linearifolius
Netted Bottlebrush
Callocephalon fimbriatum
Gang- gang Cockatoo
Calyptorhynchus lathami
Glossy Black- cockatoo
Cercartetus nanus
Eastern Pygmy Possum
Chalinolobus dwyeri
Large- eared Pied- bat

Darkinjung Local Aboriginal Land Council

September - March

All year

All year

NA

OEH advised that the
Development Footprint will not
trigger the important habitat map
for the regent honeyeater and the
species can therefore be assessed
as part of ecosystem credit
requirements. Therefore no
further assessment of this species
is required.

All year

September - March

October — January

May — August

October — March

September — March

4567_R06_Wallarah_BCAR Addendum_V4.docx

Targeted threatened species transects during
October 2016

Targeted threatened species transects during
October 2016 and December 2018

Targeted threatened species transects during
October 2016 and December 2018

Spotlighting and Camera traps
(22 — 26 January 2018)

Targeted threatened species transects during
October 2016

Diurnal bird surveys (22 — 26 January 2018)

Spotlighting (22 -26 January 2018)
Camera traps (22 — 26 January 2018)

Harp trapping (22 — 26 January 2018)

BAM Survey Period GHD Survey Method(s) Umwelt Survey Method(s)

Targeted threatened species transects during
September 2018 and February 2019

Targeted threatened species transects during
September 2018 and February 2019

Targeted threatened species transects during
September 2018 and February 2019

Species not seen or heard during any surveys in
September 2018, February or May 2019

Targeted threatened species transects during
September 2018 and February 2019

Habitat assessments and diurnal bird surveys (13,
14 and 16 May 2019)

Habitat assessments, hollow inspections and
diurnal bird surveys (13, 14 and 16 May 2019)

Breeding habitat assessments (13, 14 and 16 May
2019)

Methods
10



Crinia tinnula All year
Wallum Froglet

Cryptostylis hunteriana November - February
Leafless Tongue Orchid

Diuris praecox July - August
Rough Doubletail
Eucalyptus camfieldii All year

Camfield’s Stringybark

Genoplesium insigne September - October
Variable Midge Orchid

Grevillea parviflora subsp. All year
parviflora

Small- flower Grevillea

Halieaeetus leucogaster
White- bellied Sea- eagle

Heleioporus australiacus September — May
Giant Burrowing Frog

Hieraaetus morphnoides August — October
Little Eagle

July — December

November — March

Hoplocephalus bitorquatus
Pale- headed Snake

Darkinjung Local Aboriginal Land Council
4567_R06_Wallarah_BCAR Addendum_V4.docx

Spotlighting and nocturnal amphibian surveys (22
— 26 January 2018)

Targeted threatened species transects during
December 2018

Targeted threatened species transects on 2 August

2018. The north eastern portion of the site and
disturbed tracks were targeted. This was not
reported in the GHD BCAR, as this report was
issued prior to these surveys being undertaken.
Therefore, Umwelt have been provided these
tracks by GHD, which have been reproduced in
Section 1.1.

Targeted threatened species transects during
October 2016 and December 2018

Targeted threatened species transects during
October 2016

Targeted threatened species transects during
October 2016 and December 2018

Habitat Assessments, Spotlighting and Nocturnal
amphibian surveys (22 — 26 January 2018)

Habitat assessments (22 — 26 January 2018)

Spotlighting (22 -26 January 2018)

Targeted threatened species transects during
February 2019

Targeted threatened species transects during
September 2018 and February 2019

Targeted threatened species transects during
September 2018

Targeted threatened species transects during
September 2018 and February 2019

Searches for stick nests (26 and 27 September
2018, and 11 February 2019)

Habitat assessments (13, 14 and 16 May 2019)

Searches for stick nests (26 and 27 September
2018, and 11 February 2019)

Habitat assessments (13, 14 and 16 May 2019)

m BAM Survey Period GHD Survey Method(s) Umwelt Survey Method(s)

Methods
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_ BAM Survey Period GHD Survey Method(s) Umwelt Survey Method(s)
N/A = .

Lathamus discolour

Swift Parrot (Breeding) OEH advised that the
development areas will not
trigger the important habitat
map for the swift parrot and the
species can therefore be
assessed as part of ecosystem
credit requirements. Therefore
no further assessment of this
species is required.

Litoria aurea November — March Nocturnal amphibian surveys (22 — 26 January -
Green and Golden Bell Frog 2018)

Litoria brevipalmata October — March Habitat assessments and Nocturnal amphibian -
Green- thighed Frog

surveys (22 — 26 January 2018)

Litoria littlejohni July — November -
Littlejohn’s tree frog

Lophoictinia isura September — January Diurnal bird surveys (22 — 26 January 2018)

Habitat assessments (13, 14 and 16 May 2019)

Searches for stick nests (26 and 27 September

Square- tailed Kite 2018, and 11 February 2019)

Melaleuca groveana All year Targeted threatened species transects during

October 2016 and December 2018

Targeted threatened species transects during
September and February

Grove’s Paperbark

Miniopterus australis
Little Bentwing- bat

December — February

Miniopterus schreibersii
oceanensis

November — February

Eastern Bentwing- bat

Myotis macropus November — March
Southern Myotis

Ninox connivens May — December

Barking Owl (breeding)

Darkinjung Local Aboriginal Land Council
4567_R06_Wallarah_BCAR Addendum_V4.docx

Spotlighting and Harp trapping (22 — 26 January
2018)

Spotlighting and Harp trapping (22 — 26 January
2018)

Spotlighting and Harp trapping (22 — 26 January
2018)

Call playback and Spotlighting (22 -26 January
2018)

Breeding habitat assessments (13, 14 and 16 May
2019)

Breeding habitat assessments (13, 14 and 16 May
2019)

Call playback, Spotlighting and Stag- watching (13,
14 and 16 May 2019)

Methods
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Ninox strenua
Powerful Owl (breeding)

May — August

Pandion cristatus April — November

Eastern Osprey

Petalura gigantea
Giant Dragonfly
Petaurus norfolcensis All year
Squirrel Glider

Petrogale penicillata N/A

s e ER A ET LG No suitable habitat
Phascogale tapoatafa All year

Brush- tailed Phascogale

Phascolarctos cinereus All year

Koala

Planigale maculata All year

Common Planigale

Prostanthera askania
Tranquility Mintbush

Pteropus poliocephalus
Grey- headed Flying- fox
Rutidosis heterogama All year
Heath Wrinklewort

Tetratheca glandulosa July - November

Tetratheca juncea July - December

Black- eyed Susan

Darkinjung Local Aboriginal Land Council
4567_R06_Wallarah_BCAR Addendum_V4.docx

December — January

September - December

October — December

Habitat assessment (22 -26 January 2018)

Habitat assessment (22 -26 January 2018)

Spotlighting (22 -26 January 2018)
Camera traps (22 — 26 January 2018)

Arboreal Elliot Traps and
Camera traps (22 — 26 January 2018)

Spotlighting, Camera traps and Searches for scats
and signs (22 — 26 January 2018)

Arboreal elliot traps and Camera traps
(22 -26 January 2018)

Targeted threatened species transects during
October 2016

Spotlighting (22 -26 January 2018)

Targeted threatened species transects during
October 2016 and December 2018

Targeted threatened species transects during
October 2016

Targeted threatened species transects during
October 2016 and December 2018

BAM Survey Period GHD Survey Method(s) Umwelt Survey Method(s)

Call playback, Spotlighting and Stag- watching (13,
14 and 16 May 2019)

Searches for stick nests (26 and 27 September
2018, and 11 February 2019)

Habitat assessments and Stick nest searches (13,
14 and 16 May 2019)

Spotlighting (13, 14 and 16 May 2019)

Spotlighting (13, 14 and 16 May 2019)

Spotlighting (13, 14 and 16 May 2019)

Targeted threatened species transects during
September 2018

Searches for camps (13, 14 and 16 May 2019)

Targeted threatened species transects during
September 2018 and February 2019

Targeted threatened species transects during
September 2018

Targeted threatened species transects during
September 2018

Methods
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m BAM Survey Period GHD Survey Method(s) Umwelt Survey Method(s)

Tyto novaehollandiae May — August Call playback and Spotlighting Call playback, Spotlighting and Stag- watching (13,
Masked Owl (breeding) (22 -26 January 2018) 14 and 16 May 2019)

Tyto tenebricosa May — August Habitat assessments (22 -26 January 2018) Call playback, Spotlighting and Stag- watching (13,
Sooty Owl (breeding) 14 and 16 May 2019)

Uperoleia mahonyi October — March Habitat assessments, Nocturnal amphibian surveys -
Mahony’s Toadlet and Spotlighting (22 -26 January 2018)

Darkinjung Local Aboriginal Land Council Methods
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2.2 Umwelt Survey Methodology

2.2.1 Literature and Database Review

A review of previous documents and reports relevant to the Project was undertaken. This included
ecological reports, previous 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
where required and was also used to assist in the assessment of potentially occurring ecosystem-credit and
species-credit species. Relevant documents and resources included:

e Darkinjung Local Aboriginal Land Council: Motorway Link Industrial Subdivision Biodiversity
Certification Assessment Report (GHD 2018)

e OEH BioNet Atlas of NSW Wildlife database and mapping tool (OEH 2019a), accessed March 2019

e OEH Threatened Biodiversity Data Collection (OEH 2019b) for known/predicted threatened species in
the Wyong IBRA subregion, accessed March 2019

e PlantNET (Botanic Gardens Trust 2019) database search for threatened plants within a 10 km radius of
the site, accessed March 2019

e DoEE Protected Matters Search Tool (DoEE 2019) for known/predicted EPBC Act-listed species,
accessed March 2019

e VIS Classification Database (OEH 2019c), accessed April 2019.

The results of these database searches, literature review and TBDC review were used to review and design
the appropriate survey requirements for remaining species-credit species.

2.2.2 Umwelt Field Survey

Fauna surveys, habitat assessments and vegetation mapping review was undertaken by Umwelt over the
following survey periods, and is detailed in Figure 2.1:

e 26 and 27 September 2018
e 11 February 2019 and

e 13,14 and 16 May 2019.

2.2.3 Vegetation Mapping

Vegetation mapping was undertaken by GHD during field surveys in 2018 (refer to GHD 2018). Umwelt
ground-truthed this vegetation mapping using the following key steps as part of the May 2019 surveys.

2.2.4  Plant Community Type (PCT) Allocation

Each of the plant community types (PCTs) described within the Development Footprint by GHD were
verified by Umwelt during field surveys. For each vegetation community described, the profiles for each of
the PCTs were interrogated and the selection of PCT verified, based on the dominant species observed in
each stratum layer by Umwelt and the floristic plot data recorded by GHD (2018).

Further detail regarding this allocation for individual PCTs is outlined in Section 3.1.1.

Darkinjung Local Aboriginal Land Council Methods
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2.2.5 Threatened Ecological Community Delineation Techniques

PCTs in the Development Footprint were compared to TECs listed under the Commonwealth EPBC Act and
NSW BC Act. An assessment of similarity with the NSW Scientific Committee Final Determinations was
undertaken, as well as the Commonwealth Threatened Species Scientific Committee Listing and
Conservation Advice. The following approach was used:

analysis of GHD floristic plot assessments

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

e comparison with habitat descriptions and distributions for listed TECs

e assessment using guidelines published by the Commonwealth Department of Environment and Energy
(DoEE) and the NSW OEH

e comparison with other assessments of TECs in the region.

Darkinjung Local Aboriginal Land Council Methods
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2.2.6 Ecosystem-credit Species

Ecosystem-credit species are those threatened species that can be predicted by vegetation surrogates and
landscape features. Ecosystem-credit species are not required to be specifically targeted during field
surveys, however an assessment of the suitability of habitat in the Development Footprint is undertaken to
determine the species presence or otherwise in the vegetation zones identified.

Table 4-1 within the GHD BCAR outlines the ecosystem credit species predicted by the BAM calculator or
identified in the literature review.

2.2.7 Species-credit Species

Targeted and opportunistic surveys and walking transects for species-credit species were undertaken
across the Development Footprint (refer to Figure 2.1).

Species-credit surveys considered the following survey guidelines:

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

e NSW Guide to Surveying Threatened Plants (OEH 2016)

e Threatened species survey and assessment guidelines: field survey methods for fauna — Amphibians
(DECC 2009)

e Draft Survey Guidelines for Australia’s Threatened Orchids (DoE 2013).

Further to the surveys undertaken by Umwelt, targeted threatened species transects on 2 August 2018
were undertaken by GHD. The north eastern portion of the site and disturbed tracks were targeted. This
was not reported in the GHD BCAR, as this report was issued prior to these surveys being undertaken.
Therefore, Umwelt have been provided these tracks by GHD, which have been reproduced on Figure 2.2.

2.2.8 Targeted and Meandering Transects

Targeted transects for threatened floristic species were conducted on the site during the months of
September 2018 and February 2019, targeting the flowering periods of prospective threatened species.
Transects were walked by two ecologists in parallel traverses ten metres apart in suitable habitat, during
which the vegetation was continually searched for threatened species.

Meandering transects were walked across the entirety of the Development Footprint during targeted flora
surveys, and the majority of the Development Footprint during fauna habitat assessments or targeted
fauna surveys in May 2019. Opportunistic sampling of vegetation was undertaken along these transects,
particularly searches for threatened or otherwise significant species, endangered populations and TECs.

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

Darkinjung Local Aboriginal Land Council Methods
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2.2.9 Call Playback

Call- playback was undertaken for barking owl (Ninox connivens), powerful owl (Ninox strenua), masked owl
(Tyto novaehollandiae) and sooty owl (Tyto tenebricosa) over three nights during May 2019 within the
Development Footprint. This involved playing the call of the species for five minutes, followed by a listening
period of five minutes. Opportunistic observations were completed throughout all Umwelt survey periods.

Surveys were also undertaken to the south of the Development Footprint over two nights during August
2018 within the riparian vegetation for a separate project.

If any species were heard or seen, call playback was immediately ceased to prevent disturbance to the
lifecycle of these species.

2.2.10 Spotlighting

Nocturnal spotlighting searches were undertaken over three nights in May 2019 in suitable habitat
between sunset and midnight using 30 watt hand-held spotlights and head torches.

2.2.11 Habitat Assessments

Habitat assessments and targeted searches were conducted in May 2019 over 2 days to identify potential
breeding habitat available for the four owl species mentioned above, as well as glossy black- cockatoo
(Callocephalon fimbriatum) and gang- gang cockatoo (Calyptorhynchus lathami) across the Development
Footprint. This was conducted by walking transects across the study area approximately 20 m apart and
specifically targeting very large trees (> 60 cm diameter) in search of suitable hollows. Glossy black-
cockatoos typically utilise hollows greater than 15 cm diameter that are situated higher than 5 m off the
ground, while gang-gang cockatoos typically utilise hollows greater than 9 cm diameter at a similar height.
Therefore, any hollows meeting these requirements were recorded and inspected visually for any evidence
of occupation (e.g. whitewash, owl pellets, chewing around entrance, sounds).

Habitat assessments were also conducted within the Development Footprint for littlejohn’s tree frog
(Litoria littlejohni) which requires permanent or ephemeral wet areas.

2.2.12 Stag - watching

Several suitable hollows (larger than 20 cm) were stagwatched at dusk during May 2019. Observers were in
place at least fifteen minutes prior to sunset and continued to watch the hollow until one hour after sunset.
Anything entering or exiting the hollow was recorded.

2.2.13 Microbat Habitat Assessments

Habitat assessments for suitable breeding habitat for large- eared pied bat (Chalinolobus dwyeri), little
bentwing- bat (Miniopterus australis) and eastern bentwing- bat (Miniopterus schreibersii oceanensis) were
conducted over two days in May 2019. Suitable breeding habitat includes caves, scarps, rocky areas,
overhangs, crevices, cliffs, escarpments or old mines.

Darkinjung Local Aboriginal Land Council Methods
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2.2.14 Weather Conditions

Table 2.2 below outlines the weather conditions for the Umwelt fauna surveys. Data is derived from the
Central Coast weather station at Lake Macquarie (061412) from the Bureau of Meteorology (2019).

Table 2.2 Weather Conditions for Fauna Surveys

. Daily Data Monthly Data

Rainfall (mm) EEGY CETEL EEGY
Humidity (%) (total) Humidity
(mm) (mean) (%)

13.6-19.4

14 May 2019 13.0-19.8 2.4 62 7.1-21.9 14.0 61.5
16 May 2019 7.0-18.7 0 64

Darkinjung Local Aboriginal Land Council Methods
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3.0 Results

3.1 Native Vegetation within the Development Footprint

3.1.1 Plant Community Types and Vegetation Zones

Surveys of the Development Footprint by GHD (2018) identified two Plant Community Types (PCTs) and one
condition class (refer to Figure 3.1). Umwelt confirmed these PCTs during their surveys in 2019, and
detailed descriptions of these PCTs can be found in the GHD BCAR for the site (GHD 2018). These are:

e PCT1636 Scribbly Gum — Red Bloodwood — Angophora inopina heathy woodlands on lowlands of the
Central Coast (good condition)

e PCT1649 Smooth- barked Apple — Red Mahogany — Swamp Mahogany — Melaleuca sieberi heathy
swamp woodland of coastal lowlands (good condition).

Umwelt assessed the areas of the vegetation communities mapped by GHD and found that the total areas
of each vegetation community had been incorrectly reported and entered into the BAM Calculator. It
appears that the areas of tracks and cleared areas had not been deducted from the total area of
vegetation. As a result, Umwelt have adjusted the total areas of vegetation communities, and updated the
areas within the BAM Calculator, with vegetation integrity scores provided in Table 3.1.

Table 3.1 Vegetation communities within the Development Footprint

PCT Name Area Composition Current Vegetation
(LE)) Integrity Score

PCT1636 Scribbly Gum — 41.4
Red Bloodwood -

Angophora inopina

heathy woodlands on

lowlands of the Central

Coast (good condition)

PCT1649 Smooth- 14 70.4 78.0 36.3 58.4

barked Apple — Red
Mahogany — Swamp
Mahogany — Melaleuca
sieberi heathy swamp
woodland of coastal
lowlands (good
condition).

Darkinjung Local Aboriginal Land Council Results
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3.1.2 Exotic Vegetation

The Development Footprint contains very few exotic species, and no areas have been mapped as exotic
vegetation. A number of weeds recorded by GHD in the Development Footprint are classed as High Threat
Weed species under the BAM, including whisky grass (Andropogon virginicus) and Rhodes grass (Chloris
gayana), and are identified in the flora species list in Appendix C of the GHD BCAR (GHD 2018).

3.1.3 Threatened Ecological Communities

As per the assessment undertaken by GHD (2018), PCT 1649 Smooth- barked Apple — Red Mahogany —
Swamp Mahogany — Melaleuca sieberi Heathy Swamp Woodland of Coastal Lowlands is considered to be
consistent with Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and
South East Corner Bioregions, listed as an Endangered Ecological Community under the BC Act.

3.2 Threatened Species

3.2.1  Ecosystem-credit Species

A list of the ecosystem-credit species predicted to occur by the BAM Calculator and/or the literature review
in the vegetation zones within the Development Footprint is provided in Table 4-1 within the GHD BCAR
(GHD 2018). Threatened ecosystem-credit species recorded by Umwelt are shown on Figure 3.2 and
presented in Table 3.2.

Table 3.2 Ecosystem-credit Species Recorded within the Development Footprint

EPBC Species Umwelt Comment
Presence

varied sittella Five individuals detected during May 2019

Daphoenositta chrysoptera (G H D 2018)

little lorikeet v - Yes -
Glossopsitta pusilla (GHD 2018)

eastern freetail- bat \Y - Yes No roosting habitat present
Mormopterus norfolkensis (GHD 2018)

little bentwing- bat \Y - Yes No roosting habitat present
Miniopterus australis (GHD 2018)

grey- headed flying- fox \Y Vv Yes No camps present
Pteropus poliocephalus (GHD 2018)

barking owl Vv - Yes One individual flew in and perched above

Ninox connivens (no breeding observers during call- playback in May

detected) 2019. No evidence of nesting/breeding was
detected in the Development Footprint,
however there are many suitable hollows
present (> 20 cm diameter and > 5 m high).

Darkinjung Local Aboriginal Land Council Results
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EPBC Species Umwelt Comment
Presence

powerful owl One individual was heard calling offsite

Ninox strenua (no breeding during spotlighting in May 2019. No

detected) evidence of nesting / breeding was
detected in the Development Footprint,
however there are many suitable hollows
present (> 20 cm diameter and > 5 m high).

masked owl \Y - Yes No roosting or breeding habitat present
Tyto tenebricosa (GHD 2018 - no
breeding
detected)
sooty owl \Y - Yes One individual responded to call playback
Tyto tenebricosa (no breeding and was sighted during nocturnal surveys in
detected) August 2018. No evidence of nesting/
breeding was detected in the Development
Footprint, however there
are many suitable hollows present
(> 20 cm diameter and > 5 m high).
Darkinjung Local Aboriginal Land Council Results
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3.2.2  Species-credit Species

A list of the species-credit species predicted to occur by the BAM Calculator and/or the literature review
and a discussion on their inclusion or exclusion from the calculator assessment is provided in Section 2.1.

Two species- credit species, Charmhaven apple (Angophora inopina) and black-eyed Susan (Tetratheca
juncea), were detected in the Development Footprint by Umwelt during surveys in 2018 as shown in
Table 3.3, with their associated species- credit species polygons detailed on Figure 3.3. Squirrel glider
habitat mapping completed by GHD (2018) was updated by Umwelt and is also shown on Figure 3.3. In
addition to this, GHD (2018) recorded habitat for Bynoe’s wattle (Acacia bynoeana) and wallum froglet
(Crinia tinnula) as detailed on Figure 3.3.

A further seven species-credit species were targeted during Umwelt surveys and are provided in Table 3.4
however credits were not generated due to the absence of suitable habitat or no evidence of breeding
detected. Potential breeding habitat for large forest owls was identified within the Development Footprint
and a detailed targeted survey strategy devised and undertaken, including call playback, spotlighting and
stag- watching over multiple nights. Whilst single barking owl, powerful owl, sooty owl and masked owl
individuals were recorded in the Development Footprint, no evidence of breeding according to the TBDC
(OEH 2019b) was recorded, which includes the presence of a male and female pair, pairs calling to each
other (duetting) or presence of a nest, as detailed in Table 3.4 below.

Darkinjung Local Aboriginal Land Council Results
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Table 3.3 Species-credit Species Recorded within the Development Footprint

Bynoe’s wattle Yes (detected by ELA 2012 13 individuals recorded by Ecological during targeted surveys in 2010-
Acacia bynoeana and reported by GHD 2018) 2012. Species habitat polygon generated by GHD (2018) and
reproduced on Figure 3.3 (0.6 ha within PCT 1636).

Charmhaven apple \Y \Y Yes Species recorded during September 2018 across much of the
Angophora inopina Development Footprint. Species polygon aligns with PCT 1636 (41.4 ha)
and is shown on Figure 3.3.

wallum froglet \" - Yes (detected by ELA 2012 Recorded by Ecological during targeted surveys in 2010-2012. Species
Crinia tinnula and reported by GHD 2018) polygon aligned with PCT 1649 (1.4 ha) and shown on Figure 3.3.

squirrel glider \" - Yes GHD previously mapped the species polygon for squirrel glider as
Petaurus norfolcensis (GHD 2018) pertaining only to PCT 1636. However, Umwelt believes that this
species is also likely to utilise PCT 1649, due to the presence of
Eucalypts and Melaleuca in this community. As a result, Umwelt have
altered the species polygon to encompass 42.8 ha (total area of PCT
1636 and 1649). Refer to Figure 3.3.

black- eyed Susan \Y \Y Yes Species recorded during September 2018 across much of the
Tetratheca juncea Development Footprint. Species polygon aligns with both PCTs 1636
and 1649 (42.8 ha) and is shown on Figure 3.3.

GHD originally mapped the species habitat polygon for this species as
aligning to only a small portion of the site (0.28 ha). However, a review
of the distribution of this species across the Development Footprint, it is
clear that it has been recorded by both GHD and Umwelt across the
area in a range of habitat types. Therefore the Development Footprint
is being mapped as a Tetratheca juncea habitat polygon.
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Table 3.4 Species-credit Species Targeted by Umwelt within the Development Footprint

glossy black- cockatoo
Callocephalon fimbriatum
(breeding habitat)

gang- gang cockatoo
Calyptorhynchus lathami
(breeding habitat)

Littlejohn’s tree frog
Litoria littlejohni

barking owl
Ninox connivens
(breeding habitat)

powerful owl

Ninox strenua
(breeding habitat)

Darkinjung Local Aboriginal Land Council
4567_R06_Wallarah_BCAR Addendum_V4.docx

No

No

Yes (no breeding habitat
detected)

Yes (no breeding habitat
detected)

Species not previously surveyed for by GHD. Suitable hollows were
watched for activity and inspected for signs of occupation. Species not
detected during any surveys

Species not previously surveyed for by GHD. Suitable hollows were
watched for activity and inspected for signs of occupation. Species not
detected during any surveys

Species not previously surveyed for by GHD. Habitat assessments
undertaken for this species Umwelt. Considered unlikely to occur given
this species has not been recorded within 10 km according to NSW Atlas
records and is not associated with the PCTs within the Development
Footprint according to the TBDC.

Species not previously surveyed for by GHD. One individual observed in
the development footprint, however no evidence of breeding detected as
part of call playback, spotlighting or stag- watching.

According to the TBDC (OEH 2019b) ‘Breeding can be identified by
suitable habitat AND 1. presence of male and female or 2. calling to each
other (duetting) or 3. find nest or 4. existing breeding habitat identified".
None of these were identified as part of targeted surveys.

Species not previously surveyed for by GHD. One individual heard calling
off site, however no evidence of breeding detected within the
development footprint as part of call playback, spotlighting or stag-
watching

According to the TBDC (OEH 2019b) ‘breeding can be identified by
suitable habitat AND 1. presence of male and female or 2. calling to each
other (duetting) or 3. find nest or 4. existing breeding habitat identified'.
None of these were identified as part of targeted surveys.
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sooty owl Yes (no breeding habitat Species not previously surveyed for by GHD. One individual observed in
Tyto tenebricosa detected) the development footprint, however no evidence of breeding detected as
part of call playback, spotlighting or stag-watching.

According to the TBDC (OEH 2019b) species polygons for breeding
habitat are required ‘where a hollow bearing tree has been identified as a
breeding site in accordance with the BAM'. No evidence of breeding was
detected within the Development Footprint.

(breeding habitat)

masked owl \" - Yes (GHD 2018) Species reportedly responded to call playback by GHD (2018). No

Tyto novaehollandiae evidence of breeding detected by GHD or Umwelt within the

(breeding habitat) develc?pment footprint. as part of call playback, spotlighting or stag-
watching.

According to the TBDC (OEH 2019b) species polygons for breeding
habitat are required ‘where a breeding site has been identified in
accordance with the BAM'. No evidence of breeding was detected within
the Development Footprint.

Darkinjung Local Aboriginal Land Council Results
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4.0 Impact Assessment

Darkinjung have sought to avoid and minimise the potential impacts of the Project on ecological values
primarily through site selection and through consideration of project design and scheduling of works.
Figure 4.1 below documents the final Development Footprint in relation to the biodiversity constraints that
were considered by Darkinjung during the planning process.

4.1 Impact Avoidance

Biodiversity surveys were initially conducted in the broader Wallarah land holding to identify biodiversity
constraints and determine the most appropriate locations for future development. An Interim Ecological
Inventory Report (EcolLogical 2012) was prepared to identify development opportunities and conservation
outcomes on Darkinjung land holdings in relation to the North Wyong Structure Plan (Department of
Planning 2010). Ecological (2012) identified the southern portion of the Wallarah land holding as a
potential conservation area based on its ecological characteristics, while development was proposed for
the northern portion of the site, adjacent to the Motorway Link road (EcolLogical 2012).

Subsequent survey and assessment of the site was undertaken by GHD (2018), conducting targeted survey
and assessment in accordance with the BAM. The outcomes of the GHD and Ecological surveys were
considered in development of the current planning proposal, to ensure that the most significant ecological
values were avoided as part of the Project.

The Interim Ecological Inventory Report (Ecological 2012) and BCAR (GHD 2018) identified vegetation
communities, including EECs, threatened flora species and threatened fauna species within the proposed
development area and adjacent habitats within the Darkinjung Land holding to the south.

Following completion of field surveys further analysis of the most appropriate development footprint was
undertaken with avoidance and minimisation of direct impacts on key biodiversity features a key
consideration. The following sections detail the key decisions that relate to the avoidance and
minimisation of impacts on biodiversity and the determination of the development footprint assessed by
this biodiversity assessment and Figure 4.1 shows the biodiversity values that were avoided as part of
project design.

Darkinjung Local Aboriginal Land Council Impact Assessment
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A summary of the main points identified by GHD (2018) in former considerations of the biodiversity impacts
of the Project has been provided in Table 4.1. Further project specific detail is provided in the sections
below.

Table 4.1 Summary of Impact assessment as provided in Section 5.0 of GHD (2018)

e Avoidance of impacts to areas of high conservation significance where possible

e Concentration of the development footprint in the northern portion of the site
immediately south of existing infrastructure

e Use of existing road interchanges and frontage of Motorway Link Road

e Construction Environmental Management Plan
e Workers to be provided with an environmental induction

e Vegetation clearing protocols and, pre- clearing assessments, soft- felling procedures
and fencing around vegetation to be retained

e Ecologist present during all vegetation clearing

e Weed and pest species sub- management plan

e Control of priority weeds

e Erosion and sediment control plans and appropriate infrastructure implemented
e Signposting

e Water- sensitive urban design

e Two native vegetation communities

e Removal of habitat for five species-credit species

e No prescribed impacts anticipated (karst, caves, cliffs, other geological features of
significance, human- made structures, or non- native vegetation). The only potential

prescribed impact is to local and regional vegetation corridors, which is discussed in
greater detail in Sections 4.1.5 and 4.1.6 below.

e No impacts on water quality or hydrological processes that sustain threatened species
or threatened ecological communities are likely to occur.

4.1.1  Site Selection and Avoidance of Native Vegetation and Habitat

Whilst an alternative development footprint has not been provided, the placement of the current
Development Footprint boundary has been developed to avoid and minimise direct, indirect and prescribed
biodiversity impacts. Prescribed impacts set out in the BAM (OEH 2017) have been completely avoided by
the Project.

Following the completion of the Interim Ecological Inventory Report (EcolLogical 2012) and BCAR (GHD
2018) a range of threatened flora and fauna species were identified within the proposed Development
Footprint and on Darkinjung land holdings adjoining the site to the south. Key threatened species and

threatened species habitat avoided include:

e  Wallum froglet (Crinia tinnula)- listed as Vulnerable under the BC Act
e Angophora inopina - listed as Vulnerable under the BC Act and EPBC Act
e Tetratheca juncea - listed as Vulnerable under the BC Act and EPBC Act

e Maundia triglochinoides — listed as Vulnerable under the BC Act
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e Black bittern (Ixobrychus flavicollis) — listed as Vulnerable under the BC Act
o Little lorikeet (Glossopsitta pusilla) — listed as Vulnerable under the BC Act
e Squirrel glider (Petaurus norfolcensis) - listed as Vulnerable under the BC Act

e Foraging and likely breeding habitat for the four large forest owls occurring in the Central Coast LGA -
listed as Vulnerable under the BC Act

While not all of the threatened species and ecological communities could be wholly avoided by the
proposed development, concentration of the proposed development impacts in the north of the site
ensures that approximately 50% of the site is avoided.

4.1.2 Size

The Development Footprint is approximately 45 ha in area and represents approximately 50% of the total
area of Lots 1, 2 and 3 DP 1156997. Darkinjung, during their planning process, have actively avoided direct
biodiversity impacts to approximately 42 ha of vegetated land in Lots 2 and 3 DP 1156997 which contains
habitat for a range of listed flora and fauna species including, but not limited to, those occurring in the
Development Footprint (see above).

4.1.3 Location

The Development Footprint is proposed to be located immediately adjacent to Motorway Link road, in
areas more likely to be already subject to significant edge effects and indirect impacts from existing
surrounding development. Edge effects noted during surveys include weed incursions, access tracks and
rubbish dumping including numerous car bodies (refer to Figure 4.1). The land in the northern portion of
the land holding shows evidence of four wheel drive activity which continues to degrade the condition of
the vegetation in that area. The bushland to the south of the development footprint will remain relatively
intact, with little incursion into these areas.

The concentration of development impacts in the north of the has been designed to reduce the impact of
edge effects elsewhere in the in site in order to avoid impacts on identified biodiversity values.

4.1.4 Project Design

Whilst detailed design plans aren’t available at this stage, Darkinjung will consider the biodiversity values of
the land when preparing the development plans at the DA stage of the Project to further avoid impacts of
the proposed development on biodiversity values. Section 5.0 of the GHD BCAR (2018) provides the impact
assessment in detail.

4.1.5 Local Biodiversity Corridor Functionality

The development footprint is located within and in proximity to an indicative green corridor and local
conservation links identified in the North Wyong Shire Structure Plan (DPI1 2012). The vegetation corridors
shown on Figure 4.1 broadly follows the corridor paths in the North Wyong Shire Structure Plan (DPI 2012).
Impacts on connectivity for this planning proposal were identified in the Interim Ecological Inventory
Report (EcolLogical 2012) and BCAR (GHD 2018) and was a key consideration in the design of the proposed
development. The proposed development has been designed to avoid impacts on the functionality of the
connectivity and biodiversity corridors in the locality and region. As a result of the placement of the
development footprint, existing connectivity values between the north and south will be retained and the
functionality of corridors will be preserved through the appropriate siting of the proposed development.
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A ‘wildlife corridor’ generally describes a strip of vegetation that differs from the surrounding vegetation
and connects otherwise separate areas of habitat (Gleeson and Gleeson 2012). Corridors may include large
expanses of intact native landscapes, river systems and floodplains, networks of habitat patches or
scattered paddock trees. Connectivity is a critical function of wildlife corridors. These corridors may help to
reduce or moderate some of the adverse effects of habitat fragmentation by facilitating dispersal of
individuals between substantive patches of remaining habitat. Corridors are not necessarily continuous, as
currently fragmented or cleared areas can also contribute to overall landscape connectivity (Scotts 2003).

Maximising the widths of corridors is one of the most effective ways of increasing corridor effectiveness by
reducing the impacts of edge effects, increasing diversity and providing habitat for species with larger
home ranges (Bennett 2003). There is limited information for the minimum requirements for maintaining
or creating effective natural habitat linkages for species in Australia (Gleeson and Gleeson 2012). Although
no minimum benchmark has been identified, widths of 500 metres for regional corridors and 300 metres
for sub-regional corridors were applied in the preparation of the Key Habitats and Corridors for Forest
Fauna (Scotts 2003) and in the Fauna Corridors for Climate Change Report for the Hunter Central Rivers
Catchment Management Authority (HCRCMA) (DECC 2007).

The key local corridors relevant to the development site include north-south linkages located between the
rail line to the west and the suburb of Blue Haven to the east. The north-south local corridor is currently
approximately 350 metres wide at its narrowest point near the Doyalson Link Road (refer to Figure 4.1).
Due to the existing location of the industrial site along Tooheys Road and the rail line, the location of the
development footprint has been carefully placed to ensure the width of this ‘pinch point’ is unaffected by
the proposal.

Additionally, local east-west connectivity is associated with Wallarah Creek and the surrounding intact
vegetation south of the development site. Riparian corridors have an important role in corridor function
generally, and specifically in the Central Coast context, where residential and other development has
caused significant historical fragmentation. The east-west corridor is already subject to some severance due
to the rail line, however connectivity is maintained along Wallarah Creek. Direct and indirect impacts on the
riparian corridor of Wallarah Creek have been specifically avoided (refer to Figure 4.1).

Importantly, the functionality of the identified local corridors will remain intact. The potential for the area
south of the proposal footprint to be conserved through a Stewardship Agreement would provide in
perpetuity conservation of a similarly sized area of the identified corridor in the North Wyong Shire Structure
Plan (DP12012) and the Central Coast Regional Plan 2036 (NSW DPE 2016) (refer to Section 4.1.6 below).

4.1.6 Regional Connectivity and Cumulative Impacts

The development footprint is also located within an indicative biodiversity corridor identified in the Central
Coast Regional Plan 2036 (NSW DPE 2016) as connecting the coast to the foothills and providing an inter-
regional landscape break (refer Figure 4.2). This is part of a broader biodiversity corridor network that links
to the Great Dividing Range, Hawkesbury River, Ku-ring-gai Chase National Park and Watagans National Park.

Darkinjung LALC currently has a range of planning proposals in progress for future development within the
Central Coast LGA, but also have large landholdings that have the potential to become key conservation
assets for the region (refer to Section 5.1). Figure 4.2 shows the locations of the current planning proposals
in relation to the biodiversity corridor identified in the Central Coast Regional Plan 2036 (NSW DPE 2016).
The development footprint of these sites totals approximately 120 ha and are located along biodiversity
corridor No. 4 (connecting the coast to the foothills) and No. 2 (connecting the central national parks and
state forests) as outlined in the Central Coast Regional Plan 2036 (NSW DPE 2016). Other Darkinjung LALC
land that has the potential to be secured into biodiversity conservation mechanisms includes over 1,000 ha
across the region.
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The development of this planning proposal is unlikely to result in any substantial cumulative impacts in
relation to regional connectivity and the collective development of other Darkinjung proposed
developments in the Central Coast LGA. It is acknowledged that the biodiversity corridors identified in the
Central Coast Regional Plan 2036 (NSW DPE 2016) are broad and indicative and the more accurate scale of
connectivity features assessed in Section 4.1.5 concludes that there is no expected reduction in existing
local biodiversity links. While the development footprint occurs within an area identified as a biodiversity
corridor, the site is also located adjacent to an identified Regional Growth Area and the Warnervale Town
Centre (NSW DPE 2012). The development footprint proposed represents a relatively small area in a
regional context and the proposal is not likely to sever or affect the functionality of any important regional
biodiversity corridors.

4.2 Impacts Not Requiring Assessment

Under the BAM, impacts to areas of land without native vegetation do not require further assessment. The
Development Footprint contains 2.2 ha of tracks and cleared areas that are not subject to assessment.

4.3 Impacts Requiring Offset

Two PCTs and five species-credit species are considered to require offsetting in accordance with the BAM
(OEH 2017). Table 4.2 summarises this outcome.

Table 4.2 Impacts Requiring Offset

Veg PCT/Species-credit Vegetation Integrity Score Area (ha) Credits
4 Required

PCT1636 Scribbly Gum — Red 61.5 0 -61.5 41.4 1114
Bloodwood — Angophora inopina

heathy woodlands on lowlands

of the Central Coast (good

condition)

PCT1649 Smooth- barked Apple 60.9 0 -60.9 1.4 43
— Red Mahogany — Swamp

Mahogany — Melaleuca sieberi

heathy swamp woodland of

coastal lowlands (good

condition).

Bynoe’s wattle - - - 0.6 18

Acacia bynoeana

Charmhaven apple - - - 41.4 636
Angophora inopina

wallum froglet - - - 14 32
Crinia tinnula

squirrel glider - - - 42.8 1316

Petaurus norfolcensis

black- eyed Susan - - - 42.8 1316
Tetratheca juncea
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5.0 Preliminary Biodiversity Offset Strategy

Only part of Lot 1 DP 1156997 380 Motorway Link, Wallarah is proposed for development. The area located
immediately south of the Development Footprint in Lot 1 DP 1156997 (refer to Figure 1.1) will provide
some of the required biodiversity credits to offset the impacts of the Project through the establishment of a
Biodiversity Stewardship site.

While the southern portion of Lot 1 DP 1156997 is proposed to be rezoned to E2 Environmental
Conservation for the purposes of the planning proposal, the area is intended to be established as a formal
offset under a Stewardship Site agreement. The E2 zoning is not intended to be an existing conservation
obligation under the BAM and therefore the calculation of credits at this Stewardship Site will be
determined using the existing land zone (i.e. RU6 Transition).

Darkinjung is committed to delivering a Biodiversity Offset Strategy that appropriately compensates for the
unavoidable loss of biodiversity values as a result of the Project under the BC Act and Biodiversity
Conservation Regulation 2017. Firstly, Darkinjung has, where possible, altered the Project to avoid and
minimise biodiversity impacts in the Project planning stage, and a range of impact mitigation strategies to
mitigate the impact on ecological values (refer to Section 5.0 of GHD 2018) prior to the consideration of
offsetting requirements.

Fulfilling offset requirements under the BC Act 2016 can be undertaken using one or a combination of the
following offset strategies:

e In-perpetuity conservation through the establishment of a Stewardship site achieved and the
retirement of credits.

e Securing required credits through the open credit market and/or

e Payments to the Biodiversity Conservation Fund.

5.1 Potential Darkinjung LALC Stewardship Site Options

Darkinjung LALC currently has a range of landholdings that have the potential to become key conservation
assets for the Central Coast region.

Table 5.1 outlines the extent of potentially suitable offset areas on Darkinjung LALC land within Lot 1
DP1156997 (i.e. immediately south of the development footprint) and in the wider Central Coast LGA. For
PCTs, the location of potential offset areas has been determined using PCTs in the like-for-like offset trading
groups. For species-credit species, areas have been calculated using the associated PCTs in the TBDC
published by the Biodiversity Conservation Division (BCD) of the NSW Department of Environment Energy
and Science (formerly OEH).

While land-based offsetting options can provide substantial conservation gains in the Central Coast region,
Darkinjung LALC also acknowledge that a range of valuable offsetting options are available under the BC
Act, as outlined above.
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Table 5.1 Potential Darkinjung Stewardship Site Options

PCT/Species-credit

PCT1636 Scribbly Gum — Red Bloodwood —
Angophora inopina heathy woodlands on
lowlands of the Central Coast

PCT1649 Smooth- barked Apple — Red Mahogany 1.4
— Swamp Mahogany — Melaleuca sieberi heathy
swamp woodland of coastal lowlands

Bynoe’s wattle 0.6
Acacia bynoeana

Charmhaven apple 41.4
Angophora inopina

wallum froglet 14
Crinia tinnula

squirrel glider 42.8
Petaurus norfolcensis

black- eyed Susan 42.8
Tetratheca juncea
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DP1156997

23.9 ha

0.0 ha

36.1 ha

36.1 ha
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36.1 ha
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41.7 ha

41.7 ha
Confirmed records

Area of Potential Offsets on Darkinjung Land

Central Coast LGA

514 ha

155 ha

781 ha
Confirmed records

820 ha
Confirmed records

788 ha
Confirmed records

849 ha
Confirmed records

839 ha
Confirmed records
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1. Introduction

1.1 Overview

GHD Pty Ltd (GHD) has been engaged by Darkinjung Local Aboriginal Land Council
(Darkinjung LALC) to prepare a Biodiversity Certification Assessment Report (BCAR) to address
the potential biodiversity impacts from the proposed conferral of biodiversity certification of an
industrial rezoning and associated subdivision at Lots 1, 2 and 3 DP 1156997 380 Motorway
Link, Wallarah, New South Wales (NSW).

Darkinjung LALC is seeking to have the proposed site rezoned from RU6 —Transition to IN1-
General Industry and as part of the rezoning are applying for conferral of biodiversity
certification under the Part 8 of the NSW Biodiversity Conservation Act 2016 (BC Act).

This BCAR is a specialist study to support the planning proposal for the project. This report
describes the ecological values at the site, with particular emphasis on, Plant Community Types
(PCT's) present, threatened ecological communities, populations and species. It assesses the
impact of the proposal on biodiversity values of conferring biodiversity certification, contains
measures to avoid and minimise impacts to biodiversity values, describes and quantifies the
biodiversity credits required to offset the residual impacts of conferral of biodiversity certification
on biodiversity values.

Proposed conservation measures to offset the impacts of the development and to demonstrate
that biodiversity values are being improved and maintained are briefly discussed in Section 7.
Biodiversity values and credits generated from a proposed conservation area adjacent to the
site and would be described in detail in a separate Biodiversity Stewardship Site Assessment
Report (BSAR).

1.2 Project description

The project involves the rezoning of 45 hectares of land from RU6 —Transition to IN1- General
Industry and construction of a 72 Lot industrial subdivision, which would be developed for
industrial/employment land purposes.

The proposed rezoning will facilitate increased economic activity and potentially 900 jobs to
assist in meeting the employment targets set in the Central Coast Regional Plan.

As a result of the identified need for employment in the Wyong area, Darkinjung LALC
undertook a review of their lands within the North Wyong Structure Plan area, which identified a
number of sites considered as having potential for industrial or employment uses.

In June 2014, Darkinjung LALC lodged a multi-site planning proposal, in which the subject site
formed development site 5. The site received a Gateway Determination from The Department of
Planning and Infrastructure on 19th February 2015.

The proposal includes construction of road and infrastructure services associated with the
subdivision in accordance with relevant standards to service the allotments.

The project will be undertaken as a staged development, with stages to be determined at a later
date as part of development application for the project.

The final design layout takes into consideration the biodiversity values of the site and aims to
achieve an appropriate balance between development and conservation.
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1.3 Purpose of this report

This BCAR has been prepared to assess the potential biodiversity impacts of the proposal and
determine suitable offsets. Specifically, the objectives of this assessment are to:

° Outline the methods used in the biodiversity assessment.

° Describe the existing environment of the proposed biocertificaton area (referred to herein
as the subiject site) in terms of its biodiversity values, including type and condition of
PCT'’s and terrestrial and aquatic habitats.

° Identify flora and fauna species and PCTs within the subject site that have the potential to
be impacted by the proposal.

° Describe the conservation significance of the subject site in terms of threatened biota
known or predicted to occur within the subject site.

° Provide a description of the proposal, including potential impacts on biodiversity values.
° Identify measures undertaken to avoid and minimise impact to biodiversity values.
° Present the data used to perform the Biodiversity Assessment Method (BAM)

assessment and credit calculations for the proposal.

° Calculate the number and type of biodiversity credits using the BAM that would be
required to offset impacts of the proposal.

° Discuss conservation measures proposed to offset the residual impact of the proposal.

This biodiversity assessment and credit calculations were conducted by Arien Quin (accredited
assessor number BAAS17089) in accordance with the BAM. A technical review of the report
was undertaken by Dan Williams (accredited assessor number BAAS17025).

1.4 Location and subject site

The proposed biocertification area is located at Lots 1, 2, and 3 DP 1156997, 380 Motorway
Link, Wallarah, NSW. The site is bound to the south-west by the Doyalson Link, Road, to the
north-west by the Sydney-Newcastle railway, and is located approximately three kilometres
west of Bluehaven, within the Wyong Local Government Area (LGA).

The subject site is approximately 45 hectares in size and contains relatively intact native
vegetation as well as several disturbed areas and tracks (refer to Figure 1-1).

1.5 Information sources

Information sources used in the preparation of this report include:

° Office of Environment and Heritage (OEH) BioNet Atlas (licensed) for records of
threatened species, populations and endangered ecological communities listed under the
BC Act that have been recorded within the locality of the proposal (OEH, 2018a).

° OEH threatened biota profiles for descriptions of the distribution and habitat requirements
of threatened biota (OEH, 2018b). This resource was used to identify the suite of
threatened ecological communities (TECs) that could potentially be affected by the
proposal and to inform habitat assessments.

° The Commonwealth Department of the Environment and Energy (DoEE) Protected
Matters Search Tool (PMST), for Matters of National Environmental Significance (MNES)
known or predicted to occur in the locality (DoEE, 2018a).

° DoEE online species profiles and threats database (DoEE, 2018b).
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The NSW BioNet database to identify Plant Community Types (PCTs) that occur in the
subject site as required by the BAM (OEH, 2018c).

Department of Primary Industries (DPI) freshwater threatened species distribution maps.
For distribution of threatened aquatic species that may occur in the locality (DPI, 2018a).

Groundwater Dependent Ecosystem Atlas (BOM 2018a).

The list of species credit-type species identified by the BAM Credit Calculator based on
the initial credit calculations.

Previous ecological assessments completed for the site (Ecological 2012).

° Wyong Local Government Area (LGA) vegetation mapping (Bell 2002).

° Lower Hunter Central Coast Regional Environmental Mapping Survey ‘LHCCREMS’
Vegetation Mapping (Hunter Councils (2002).

° Aerial photographs and satellite imagery of the subject site and buffer area.

1.6 Glossary of terms and acronyms

AOBV Areas of Outstanding Biodiversity Value
BCAR Biodiversity Certification Assessment Report
BC Act Biodiversity Conservation Act 2016

Biodiversity Assessment

Method (BAM)

Biodiversity credit report

BCT
Biodiversity credit

Biodiversity offsets

Biodiversity values

The rules of BioBanking established under the BC Act that
determine credits created, credits required and the circumstances
that improve or maintain biodiversity values.

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

Biodiversity Conservation Trust

A unit of biodiversity value to measure specific development
impacts or conservation gains in accordance with the BAM.
Includes ecosystem credits or species credits.

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

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

BOS Biodiversity Offset Scheme

CEEC Critically Endangered Ecological Community
DoEE Department of the Environment and Energy
DPI Department of Primary Industries

Ecosystem credit

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

EEC Endangered Ecological Community

CEMP Construction Environmental Management Plan

EPBC Act Environment Protection and Biodiversity Conservation Act 1999
FFMP Flora and Fauna Management Plan

IBRA Interim Biogeographic Regionalisation for Australia

MNES Matters of National Environmental Significance

LEP Local Environment Plan

LGA Local Government Area

G



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

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

OEH Office of Environment and Heritage

PCiN Plant Community Type

SAll Serious and Irreversible Impacts

SEPP State Environment Planning Policy

Species Credit A credit that relates to an individual threatened species that

cannot be reliably predicted based on habitat surrogates.
Threatened species that require species credits are identified in
the Threatened Biodiversity Data Collection

Study area The area that was subject to a site survey and assessed for direct
or indirect impacts arising from construction and operation of the
proposal.

Subject site The area that would be directly impacted by construction and
operation of the proposal.

TEC Threatened Ecological Community

Threatened biota Threatened species, populations or ecological communities listed

under the BC Act and/or the EPBC Act.

1.7 Definitions

The following terms are used in this report:

° The ‘proposal’ refers to the proposed subdivision works, which are discussed in
Section 1.2
° The ‘subject site’ refers to the area that would be directly impacted by the proposal
° The ‘study area’ refers to the area that was subject to field survey and assessed for direct

or indirect impacts that may arise from the proposal

° The ‘locality’ refers to the area within a 10 km radius of the subject site

1.8 Assumptions and accredited assessor judgments

This report has been prepared based on the proposal description and engineering drawings
provided by the proponent. A ‘proposal footprint’ polygon (i.e. disturbance footprint) was
prepared for the biodiversity assessment based on these inputs and confirmed in consultation
with the proponent. It is assumed that the description and spatial data accurately represent the
extent of direct impacts arising from the proposal and so these data have been used to
calculate the extent of removal of vegetation and habitat arising from the proposal using GIS.
These calculations have in turn been relied upon in the BAM calculations and the determination
of key thresholds such as whether the proposal would have a direct impact on a threatened
species, whether biodiversity offsets are required for a particular impact and whether a
particular impact is likely to be significant. The assessment conclusions may change as a result
of the provision of an updated proposal design and/or spatial data.

Tetratheca juncea is a sprawling shrub that sends out multiple stems connected through
underground rootstock. This growth habitat makes it difficult to assess whether a plant is an
individual or part of a nearby plant. Due to the rhizomatous nature of the plant, this survey
counted ‘clumps’ rather than individual plant stems. This method of surveying is supported by
the NSW Environmental Impact Assessment Guidelines (NPWS 2000) and Commonwealth
Referral Guidelines (DSEWPaC 2011) for this species.
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The majority of the subject site is mapped within the “Sydney-Newcastle Coastal Alluvial Plains”
Mitchell Landscape, with the southern portion of the site mapped within the “Gosford-
Cooranbong Coastal Slopes’ Mitchell Landscape. The description of the “Sydney-Newcastle
Coastal Alluvial Plains” Mitchell landscape appears to be the best match for the site and was
therefore selected within the BAM calculator as the most appropriate landscape.

1.9 Scope and limitations

This report: has been prepared by GHD for Darkinjung Local Aboriginal Land Council and may

only be used and relied on by Darkinjung Local Aboriginal Land Council for the purpose agreed
between GHD and the Darkinjung Local Aboriginal Land Council as set out in section 1.2 of this
report.

GHD otherwise disclaims responsibility to any person other than Darkinjung Local Aboriginal
Land Council arising in connection with this report. GHD also excludes implied warranties and
conditions, to the extent legally permissible.

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

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

GHD has prepared this report on the basis of information provided by Darkinjung Local
Aboriginal Land Council and others who provided information to GHD (including Government
authorities)], which GHD has not independently verified or checked beyond the agreed scope of
work. GHD does not accept liability in connection with such unverified information, including
errors and omissions in the report which were caused by errors or omissions in that information.

The opinions, conclusions and any recommendations in this report are based on assumptions
made by GHD described in this report (refer section(s) 1.8. of this report). GHD disclaims
liability arising from any of the assumptions being incorrect.
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2. Methodology

2.1 Biodiversity offset scheme and biodiversity assessment
methodology

The BC Act, together with the Biodiversity Conservation Regulations 2018, provides a
mechanism to address impacts on biodiversity from land clearing associated with development.
Under this legislation, there are provisions for a Biodiversity Offsets Scheme (BOS), which
includes a framework to avoid, minimise and offset impacts of development on biodiversity.

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

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

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

The Biodiversity Conservation Trust Fund ensures that landowners have the funds needed to
carry out the management actions required each year and provides a financial incentive to
landowners to carry out those actions. The scheme is administered by OEH and ensures
accountability and compliance through legislation, regular reporting requirements and financial
measures.

2.2 Biodiversity certification

Biodiversity certification provides for a streamlined biodiversity assessment process for strategic
or large developments.

Provisions to apply for biodiversity certification are contained within Section 8 of the BC Act.
Steps involved in biodiversity certification include:

° Planning and design of the development, including identifying the specific area that will
be subject to the biodiversity certification application.

° Consultation with OEH and relevant local council.
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° Preparation of a formal application. This involves an accredited assessor applying the
BAM to the area subject to the biodiversity certification proposal and preparation of a
BCAR (this report) to assess the impacts on biodiversity values of conferring
biocertification at the subject site and to quantify and describe the biodiversity credits
required to offset the impacts of conferral of biocertification on biodiversity values.

° Public consultation and notification of the proposal and response to any submissions.
° Determination of the application by the Minister for the Environment.
° Ongoing review and auditing of compliance activities.

After biodiversity certification is conferred on an area of land, development may proceed without
the usual requirement under the Environmental Planning and Assessment Act 1979 for site-by-
site threatened species assessment and no further assessments of threatened biota listed
under the BC Act are required to accompany future Development Applications (DAS).

Biodiversity certification may only be conferred by the Minister if they are satisfied that the
approved conservation measures adequately address the likely impacts of the proposal.

Parties to biodiversity certification are responsible for the implementation of the proposed
conservation measures for the duration of the certification. Formal approval of the project
cannot be granted until the offset requirements are met.

2.3 Approach

This BCAR has been prepared to describe the impacts of the conferral of biodiversity
certification on biodiversity values using the BAM (OEH, 2018d).

The main components of the methodology for the biodiversity assessment include:

° Desktop assessment to describe the existing environment and landscape features of the
study area and to identify the suite of threatened biota potentially affected by the
proposal.

° Field survey in accordance with the BAM to describe the biodiversity values of the subject

site and surrounding study area and determine the likelihood of threatened biota and their
habitats occurring in the proposal site or being affected by the proposal.

° Determining reasonable actions to avoid and minimise impacts to biodiversity values.

° Completing calculations using the BAM calculator version 1.2.1 to quantify the residual
biodiversity impacts of the proposed conferral of biodiversity certification and to determine
the ecosystem and species credits that would require retirement to offset these impacts.

The biodiversity assessment and biodiversity credit calculations were performed by Arien Quin
in accordance with the BAM (accredited assessor number BAAS17098). A technical peer review
was completed by Dan Williams (accredited assessor number BAAS17025).
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2.4 Desktop assessment

2.4.1 Literature and database review

A desktop database review was undertaken to identify threatened flora and fauna species,
populations and ecological communities (biota) listed under the BC Act, FM Act, and EPBC Act,
that could be expected to occur in the locality, based on previous records, known distribution
ranges, and habitats present. These were also used to obtain the necessary site data to perform
BAM calculations. Biodiversity resources pertaining to the subject site and locality (i.e. within a
10 km radius of the site) that were reviewed prior to conducting field investigations included:

° The Commonwealth Department of the Environment and Energy (DoEE) Protected
Matters Search Tool (PMST), for Matters of National Environmental Significance (MNES)
known or predicted to occur in the locality (DoEE, 2018a).

° DotE online species profiles and threats database (DoE, 2018b).

° Office of Environment and Heritage (OEH) BioNet Atlas (licensed) for records of
threatened species, populations and endangered ecological communities listed under the
BC Act that have been recorded within the locality of the proposal (OEH, 2018a).

° OEH threatened biota profiles for descriptions of the distribution and habitat requirements
of threatened biota (OEH, 2018b). This resource was used to identify the suite of
threatened ecological communities (TECs) that could potentially be affected by the
proposal and to inform habitat assessments.

° The NSW BioNet database to identify PCTs that occur in the subject site as required by
the BAM (OEH, 2018c).

° Department of Primary Industries (DPI) freshwater threatened species distribution maps.
For distribution of threatened aquatic species that may occur in the locality (DPI, 2018a).

° Groundwater Dependent Ecosystem Atlas (BOM 2018a).

° The list of species credit-type species identified by the BAM Credit Calculator based on
the initial credit calculations.

° Previous ecological assessments completed for the site (EcoLogical 2012).
° Wyong Local Government Area (LGA) vegetation mapping (Bell 2002).

° Lower Hunter Central Coast Regional Environmental Mapping Survey ‘LHCCREMS'
Vegetation Mapping, (Hunter Councils 2002).

° Aerial photographs and satellite imagery of the subject site and buffer area.

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

2.5.1 Survey effort and timing

Staged surveys of the subject site were conducted with reference to the BAM and appropriate
threatened species survey guidelines for targeted species. Site surveys included:

° Preliminary investigation of biodiversity values (survey completed from 2010-2012 by
Ecological)
° Initial site stratification and vegetation mapping

° BAM plot surveys

° Incidental threatened flora surveys

° Fauna habitat assessment

° Opportunistic fauna surveys

° Targeted surveys for threatened flora
° Targeted surveys for threatened fauna

Survey effort that has directly contributed to this BCAR is summarised in Table 2-1 and is
described in detail below.

Table 2-1 Survey effort associated with project impacts

Survey Technique

Preliminary October 2010-2012 Vegetation mapping
investigation of (EcoLogical 2012) Biometric plots
biodiversity values Targeted threatened flora surveys

Targeted threatened fauna surveys
(including hair tubes, pitfall trapping,
ultrasonic bat call recording, stag
watching, call play back, bird surveys)

Targeted threatened 27-28 October 2016 Targeted Tetratheca juncea, Acacia
flora survey bynoeana, Genoplesium insigne and
Thelymitra adorata surveys
Targeted threatened 4 and 5 December Targeted survey Cryptostylis hunteriana
flora survey and Genoplesium insigne
Targeted threatened 22-26 January 2018 Arboreal Elliot Traps
fauna surveys Spotlighting
Call Playback
Stag Watching
Harp Trapping

Ultrasonic call recording
Active searches for scats and signs
Camera traps
Habitat assessment

BAM plot surveys 12 April 2018 Six BBAM plot surveys; targeted
threatened flora surveys, opportunistic
fauna observations; fauna habitat
assessment.
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2.5.2 Vegetation mapping

Vegetation mapping completed by EcolLogical in 2012 was ground-truthed in the field via
systematic walked transects across the entire subject site and by walking the boundary of
vegetation units. Necessary adjustments were made by hand on aerial photographs of the
subject site. The site was divided into relatively homogenous or discrete zones for assessment
based on observed vegetation structure, species composition, soil type, landscape position and
condition. Native vegetation was divided into vegetation zones which represented a distinct PCT
and broad condition state.

2.5.3 Vegetation integrity survey plots

Plot surveys were conducted on site in accordance with the BAM to obtain vegetation integrity
data for the calculation of biodiversity credits. The site value was determined by assessing ten
attributes used to assess function, composition and structure of vegetation within a 50 metre X
20 metre plot. These attributes were then assessed against benchmark values. Benchmarks are
guantitative measures of the range of variability in condition in vegetation with relatively little
evidence of alteration, disturbance or modification by humans since European settlement
(DECC, 2009). Attributes assessed within each plot are listed in Table 2-2. All flora species
within a 20 metre by 20 metre quadrat nestled within the 50 m by 20 m plot were identified
according to the nomenclature of the Royal Botanic Gardens and Domain Trust (2018). Each
species identified was allocated a growth form group and designated as either native, exotic or
high threat exotic in accordance to the lists provided in the BAM calculator.

Plots were located randomly within each of the vegetation zones by walking a random distance
into the vegetation zone and then locating the plot on a randomly generated compass bearing,
this was then repeated for subsequent plots within the vegetation zone.

Plots were purposely not located near ecotones, tracks and their edges or other disturbed
areas. Plots were distributed between vegetation zones (i.e. NSW vegetation types and
condition classes identified in the preliminary survey) according to the minimum number of plots
required by Table 4 in the BAM (OEH 2018d) (refer to table below). Six plots were sampled
within the study area. The location of survey plots is shown on Figure 2-1.

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

Table 2-2 Site data collected within each plot

Native plant species richness 20 X 20 metre plot
Percentage foliage cover for each species 20 X 20 metre plot
Estimated number of individuals for each 20 X 20 metre plot
species

Number of large trees 50 X 20 metre plot
Tree regeneration (presence/absence) 50 X 20 metre plot
Tree stem size class 50 X 20 metre plot
Total length of fallen logs 50 X 20 metre plot
Litter cover 5times 1 X 1 metre plot
High threat exotic vegetation cover 50 X 20 metre plot
Hollow bearing trees 50 X 20 metre plot
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Table 2-3 Minimum plot survey requirements

Vegetation zone Area Minimum plot number | Number of plots
(hectares) | required surveyed
4

PCT 1636 Scribbly Gum-Red 43.50
Bloodwood-Angophora inopina

heathy woodland on lowlands of the

Central Coast

PCT 1649 Smooth Barked Apple- 1.50 1 2
Red Mahogany- Swamp Mahogany-

Melaleuca sieberi heathy swamp

woodland of coastal lowlands

Total 45.0 5 6

2.5.4 Targeted threatened flora surveys

Targeted surveys for threatened flora species were completed by EcolLogical between 2010 and
2012. These surveys were undertaken as part of a larger study of Darkinjung (LALC) land
holdings within the North Wyong Area (EcolLogical 2012). Targeted threatened flora surveys
involved random meanders in areas of suitable habitat in September and December 2012
(EcoLogical 2012).

Targeted surveys were undertaken for threatened flora species that were either predicted to
occur at the site by the BAM calculator or identified during the desktop review as having
potential to occur within the study area given known distributions, previous records in the locality
and habitat requirements for each species (refer to Appendix A). Surveys for conspicuous
species that are readily detectable when present included random meander transects across
the entire development site, according to the methods of Cropper (1993). Targeted searches for
more cryptic species such as the threatened orchid species Cryptostylis hunteriana (Leafless
Tounge Orchid), Diuris praecox (Rough Doubletail) and Genoplesium insigne (Variable Midge
Orchid) as well as Tetratheca juncea (Black-eyed Susan) and Tetratheca glandulosa were
completed by walking parallel transects spaced 5-10 metres apart across the entire study area.
These surveys were focused in areas of proposed impact in potentially suitable habitat and
within immediately adjoining vegetation.

Targeted threatened species surveys were undertaken in spring (27-28 October 2016) and
winter (4 -5 December 2018) which, according to the BAM calculator, is a suitable time of the
year for identifying all of the candidate threatened flora species identified as having potential to
occur, except Diuris praecox (Rough Doubletail) (for which targeted surveys would be
completed during the 2018 flowering season). Targeted surveys for threatened orchid species
were completed during known flowering times of local population, with nearby reference
populations confirmed to be in flower prior to surveys being completed.

Candidate threatened flora species that were targeted during these surveys and the appropriate
survey period specified in the BAM calculator are listed in Table 2-4.

Further detail regarding candidate threatened flora species targeted during surveys are
provided in Section 4.1.2.

Table 2-4 Threatened flora species targeted during surveys

Appropriate survey period

Acacia bynoeana Bynon's Wattle September-March
Angophora inopina Charmhaven Apple All year

Astrotricha crassifolia Thick-leaf Star Hair All year

Callistemon linearifolius Netted Bottle-brush September-March
Cryptostylis hunteriana Leafless Tongue Orchid November-February
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Appropriate survey period

Diuris praecox Rough Doubletail July-August
Eucalyptus camfieldii Camfield's Stringybark All year

Eucalyptus parramattensis Parramatta Red-gum All year
subsp.decadens

Genoplesium insigne Variable midge Orchid September-October
Grevillea parviflora subsp. Small Flowered Grevillea All year

parviflora

Melaleuca biconvexa Biconvex paperbark All year

Melaleuca groveana Grove's Paperbark All year

Persicaria elatior Tall Knotweed December-May
Prostanthera askania Tranquility Mintbush September-December
Rutidosis heterogama Heath Wrinklewort All year

Tetratheca glandulosa July-November
Tetratheca juncea Black-eyed Susan July-December

Groundwater dependent ecosystems

The NSW Groundwater Dependent Ecosystem (GDE) Policy defines GDEs as ecosystems,
which have their species composition, and their natural ecological processes determined by
groundwater (DLWC 2002). The Policy defines groundwater as the water beneath the earth’s
surface that has filtered down to the zone where the earth or rocks are fully saturated (DLWC
2002). Ecosystems vary dramatically in the degree of dependency of groundwater, from having
no apparent dependence through to being entirely dependent on it (DLWC 2002).

The Australian Government Atlas of Groundwater Dependent Ecosystems was used to identify
any previously mapped GDEs that occur in or near the subject site. This atlas identifies GDEs
reliant on surface groundwater (rivers, springs and wetlands) and subsurface groundwater
(vegetation). The Atlas was reviewed to ascertain whether any GDEs are likely to occur in the
subject site.

2.5.5 Terrestrial fauna survey

Terrestrial fauna surveys were completed within the subject site over a period of 4 days / 4
nights from 22-26 January 2018.

A variety of techniques were used to target threatened fauna species and to assess habitat values
within the subject site. Detailed descriptions of survey techniques are provided below and
summarised in Table 2-5 . All fauna observations were recorded on proforma field data sheets.
Fauna survey locations are shown on Figure 2-1.

Table 2-5 Summary of survey effort

Arboreal trap lines A total of six transects consisting of ten traps (five Elliott A and five
Elliot B) over 4 day/nights.

60 trap nights/ night.
Total effort = 240 trap nights

Spotlighting Four consecutive nights of spotlighting (4 x person hours each night)
were conducted between the hours of 8:30 — 10:30 PM. During which
survey effort included call playback and walked transects.

Total effort = 16 person hours

Call Playback Conducted over four consecutive nights in four different locations
targeting Koala, Squirrel Glider, Yellow-bellied Glider, Masked Owl
and Barking Owl.

Daytime traverses Undertook targeted searches in identified preferred habitat for 2
person hours x four days.
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Active Total effort = 8 person hours

reptile/amphibian Included dedicated searches for any signs of fauna occupation.
searches Included searching for evidence of feeding (e.g. Allocasuarina
Active searches for chewed cones which are signs of Glossy Black-cockatoo

scats and signs (Calyptorhynchus lathami) in dense stands of Allocasuarinas),

foraging and signs of birds presence (such as pellets, whitewash,
nests etc.) and other biota (scats, scratchings, diggings, nests etc.).
Active searches of woody debris and other ground litter were
conducted throughout the subject site targeting threatened frogs and

reptiles.
Harp Traps 5 x harp traps positioned around the subject site for a total of four
nights.
Total effort = 20 Trap Nights
Ultasonic call A total of 9 x ANABATS positioned in different flyways within the site
recording over three nights (12 hours each/per night)
Total effort = 324 hours
Camera Traps 10 x baited motion activated camera traps active for three nights,

positioned around the site in suitable habitat.

Diurnal bird surveys 4 person hours x 4 days in suitable habitat throughout site.
Total effort = 16 person hours

Candidate threatened fauna species that were targeted during these surveys and the
appropriate survey period as specified in the BAM calculator are listed in Table 2-6. The
targeted fauna survey was not completed at an appropriate time of year to adequately survey all
species identified during the desktop assessment as having potential to occur within the subject
site. These species are highlighted in bold text in Table 2-6 and will be surveyed for later in the
year.

Further detail regarding candidate fauna species targeted during surveys is provided in
Section 4.1.2.

Table 2-6 Threatened fauna species targeted during surveys

Species name Common Appropriate Comment Survey Method/s
Name survey period

Further Diurnal bird surveys
Anthochaera Regent targeted (22-26 January 2018)
phrygia Honeyeater Sept-Dec Surveys
required for
this species
Surveyed at Spotlighting (22-26
Burhinus Bush Stone- All Year appropriate January 2018)
grallarius curlew time Camera traps (22-26
January 2018)
Callocephalon Gang-gang Surveyed at Diurnal bird surveys
fimbriatum Cockatoo Oct-Jan Sr;:]peroprlate (22-26 January 2018)
Further Habitat assessment
targeted Diurnal bird surveys
Calyptqrhynchus Glossy Black- May-August surveys (22-26 January 2018)
lathami cockatoo required for
this species
May
East Surveyed at Arboreal elliot traps
Cercartetus Pasrﬁrrj Oct-March appropriate (22-26 January 2018)
nanus pggsu)r/n time Spotlighting (22-26
January 2018)
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Species name Common Appropriate Comment Survey Method/s
NELE survey period

Surveyed at Ultrasonic call
. appropriate detection (22-26
((j:hag?iolobus Iﬁ?ergeéz?red Sept-March time January 2018)
Wy Harp trapping (22-26
January 2018)
Surveyed at Spotlighting (22-26
appropriate January 2018)
S Wallum : -
Crinia tinnula Froalet All Year time Nocturnal amphibian
g surveys (22-26
January 2018)
Further Diurnal bird surveys
Haliaeetus White-bellied 5 = 5 tsir?\/ztes (A LR L)
leucogaster Sea-eagle y Y
required for
this species
Surveyed at Habitat assessment
Giant appropriate Spotlighting (22-26
Heleioporus , time January 2018)
: Burrowing Sept-May -
australiacus Frog Nocturnal amphibian
surveys (22-26
January 2018)
Further Habitat assessment
targeted
Hieraaetus . surveys
morphnoides LI e Ot required for
this species
in August
Surveyed at Spotlighting (22-26
H.oplocephalus Pale-headed Nov-March appropriate January 2018)
bitorquatus Snake ti
ime
Further Habitat assessment
Lathamus HErEEee
. Swift Parrot May-Aug surveys to be
discolor .
completed in
May
Surveyed at Spotlighting (22-26
Green and appropriate January 2018)
Litoria aurea Golden Bell Nov-March time Nocturnal amphibian
Frog surveys (22-26
January 2018)
Surveyed at Habitat assessment
appropriate Spotlighting (22-26
itori -thi time
L|tor!a Green-thighed Oct-March January 2018) N
brevipalmata Frog Nocturnal amphibian
surveys (22-26
January 2018)

S . Surveyed at Diurnal bird surveys
!_oph0|ct|n|a Square—talled Sept-Jan appropriate (22-26 January 2018)
isura Kite .

time
Surveyed at Ultrasonic call
- . appropriate detection (22-26
January 2015
g Harp trapping (22-26
January 2018)
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Species name Common Appropriate Comment Survey Method/s
NELE survey period

Surveyed at Ultrasonic call
Miniopterus Eastern appropriate detection (22-26
schreibersii Bentwing-bat Nov-Feb time January 2018)
oceanensis (Breeding) Harp trapping (22-26
January 2018)
Surveyed at Ultrasonic call
. appropriate detection (22-26
mgg:‘g Us k/largtei:s-footed Nov-March time January 2018)
P y Harp trapping (22-26
January 2018)
Further Call Playback (22-26
targeted January 2018)
Ninox connivens Barking Owl May-Dec surveys Spotlighting (22-26
required for January 2018)
this species
Further Habitat assessment
targeted (22-26 January 2018)
Ninox strenua Powerful Owl May-Aug surveys
required for
this species
Further Habitat assessment
Pandion Eastern _ targeted (22-26 January 2018)
i April-Nov surveys
cristatus Osprey .
required for
this species
Petalura Giant Surveyed at Habitat assessment
: Dec-Jan appropriate (22-26 January 2016)
gigantea Dragonfly time
Surveyed at Arboreal elliot traps
appropriate (22-26 January 2018)
Petaurus . : time Call Playback (22-26
norfolcensis ST ElE7 | ALEE January 2018)
Spotlighting (22-26
January 2018)
Surveyed at Spotlighting (22-26
Petrogale Brush-tailed All Year appropriate January 2018)
penicillata Rock wallaby time Camera traps (22-26
January 2018)
Surveyed at Arboreal elliot traps
Phascogale Brush-tailed All Year appropriate (22-26 January 2018)
tapoatafa Phascogale time Camera traps (22-26
January 2018)
Surveyed at Spotlighting (22-26
appropriate January 2018)
Phascolarctos time Camera traps (22-26
i Koala All Year January 2018)
Searches for scats and
signs (22-26 January
2018)
Surveyed at Arboreal elliot traps
Planigale Common Al Year appropriate (22-26 January 2018)
maculata Planigale time Camera traps (22-26
January 2018)
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Species name Common Appropriate Comment Survey Method/s
NELE survey period

Further Spotlighting (22-26
Pteropus Grey-headed Oct-Dec ts&lljrrgvit;s CETIIED 0L
poliocephalus Flying-fox required for

this species

Further Habitat assessment
Tyto targeted (22-26 January 2018)
novaehollandiae Masked Owl May-August surveys Call playback (22-26

required for January 2018)

this species

Further Habitat assessment
Tyto targeted (22-26 January 2018)
tenebriscosa Sooty Owl May-Aug surveys

required for

this species

Surveyed at Habitat assessment

appropriate (22-26 January 2018)

time Nocturnal amphibian
Uperoleia Mahony's 5 surveys (22-26
mahonyi Toadlet O January 2018)

Spotlighting (22-26
January 2018)

Fauna habitat assessment

General fauna habitat assessments were undertaken throughout the subject site, including active
searches for potential shelter, basking, roosting, nesting and/or foraging sites. Specific habitat
features and resources such as water bodies, food trees, the density of understorey vegetation,
the composition of ground cover, the soil type, presence of hollow-bearing trees, leaf litter and
ground debris were noted.

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

Habitat assessments included active searches for the following:

° Trees with bird nests or other potential fauna roosts

° Rock outcrops or overhangs providing potential shelter sites for fauna

° Burrows, dens and warrens

° Distinctive scats or latrine sites (of particular relevance for the Spotted-tailed Quoll), owl

white wash and regurgitated pellets under roost sites

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

The locations and quantitative descriptions of significant habitat features were captured with a
handheld GPS unit and photographed where appropriate.
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Arboreal Elliot Trapping

Trapping targeted threatened arboreal mammals was completed were completed within the
subject site over a period of 4 days / 4 nights from 22-26 January 2018.

Species targeted include Squirrel Glider (Petaurus norfolkensis), Eastern Pygmy-possum
(Cercartetus nanus) and Brush-tailed Phascogale (Pascogale tapoatafa).

A total of six transects consisting of ten traps (five Elliott A and five Elliot B) were established

within the subject site. All traps were opened in the late afternoon and checked each morning,
closed and then reopened in the afternoon for four consecutive days. The total trapping effort
amounted to 240 trap-nights.

Diurnal bird surveys

Targeted surveys for diurnal birds were undertaken throughout the subject site within two hours
of dawn over a three-day period. Surveys followed the area search method, and birds were
identified by observation with binoculars and/or call identification. Diurnal bird surveys also
included searches for signs indicative of particular threatened species, including searching for
evidence of feeding (e.g. Allocasuarina chewed cones which are signs of Glossy Black-
cockatoo (Calyptorhynchus lathami) foraging and signs of bird presence, such as pellets,
whitewash, nests etc.)

Nocturnal amphibian surveys

Active searches for frogs were performed within the subject site focussing on areas of suitable
habitat, including swampy areas, pools of standing water and drainage lines. Frogs were
identified by sight and call.

Microchiropteran bat survey

Stationary Anabat recordings were undertaken in nine locations (three on each night over a total
of three nights) within the subject site as shown on Figure 2-1. Recording commenced at least
half an hour before dusk and continued until the following morning.

Calls recorded during the field survey were identified using zero-crossing analysis and
AnalookW software (version 3.8m, Chris Corben 2010) by visually comparing call traits. No
reference calls were collected during the survey. Pennay et al. (2004) was used as a guide to
call analysis. Due to the high level of variability and overlap in call characteristics, a
conservative approach was taken when analysing calls.

A call (pass) was defined as a sequence of three or more consecutive pulses of similar
frequency. Pulses separated from another sequence by a period of five seconds were
considered to be separate passes. Scattered sequences, where intermittent pulses were not
separated by more than five seconds, were recognised as a sing.

Where constant activity was recorded, a single pass was defined as 15 seconds (i.e. one full
display screen comprising as Anabat sequence file). Although this method underestimates the
number of bat passes when there is continuous activity, the standard unit of time remains
consistent (Law et al. 1998; Law et al. 1999).

Five harp traps were set up within the subject site over a period of 4 days / 4 nights. The traps
were set in potential flyways within the Scribbly Gum- Red Bloodwood-Angophora inopina
heathy woodland and checked twice daily, towards the conclusion of nocturnal surveys (9-10
pm) and just before dawn (5.30-6 am). All trapped bats were identified, weighted, measures,
checked for health and released at point of capture.
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Spotlighting

Spotlight searches were undertaken throughout the subject site for nocturnally active mammals,
birds and frogs, including dedicated listening periods for fauna vocalisations. Mammals and
nocturnal birds were identified by observation under spotlight or by vocalisations heard whilst
spotlighting. Transects were conducted on foot over survey period for four consecutive nights.
Transects were walked for a period of 4 person-hours each night between the hours of 8:30-
10:30 pm. Species targeted during spotlighting surveys included the Bush Stone Curlew
(Burhinus grallirius), Pygmy Possum (Cercartetus nanus), Barking Owl, (Ninox connivens),
Squirrel Glider (Petaurus norfolcensis), Brush-tailed Phascogale (Petrogale pinnicillata), Brush-
tailed Rock Wallaby (Petrogale penicillata), Koala (Phascolarctos cinereus), Grey-headed Flying
Fox (Pteropus poliocephalus), Wallum Froglet (Crinia tinnula), Green and Golden Bell Frog
(Litoria aurea) and Pale Headed Snake (Hoplocephalus bitorquatus).

Call playback

Nocturnal call playback surveys were conducted over four consecutive nights during the survey
period. Species targeted included Koala (Phascolarctos cinereus), Barking Owl (Ninox
connivens), Squirrel Glider (Petaurus norfolcensis). Surveys involved an initial listening period of
five minutes, followed by call playing for three minutes, followed by a listening period of five
minutes (undertaken separately for each species), with a final listening period of approximately
10 minutes. Calls were played through a portable MP3 player connected to a 45-watt
megaphone. All potential roost sites in the immediate area were then scanned for 10 minutes
using spotlights.

Call playback was not used to target other species of forest owls (other than Barking Owl and
Masked Owl) as the survey was not completed at an appropriate time for surveying these
species. Additional targeted surveys for breeding habitat for forest owls will be conducted in an
appropriate time latter in 2018.

Active searches

Active searches of woody debris and other ground litter were conducted throughout the subject
site during the survey period targeting threatened frogs and reptiles. Fallen timber and other
potential shelter sites such as corrugated iron sheets and rock piles were carefully turned and
inspected.

Opportunistic observations

Opportunistic and incidental observations of fauna species were recorded at all times during field
surveys. This included a conscious focus on suitable areas of habitat during flora surveys, for
instance fallen timber was scanned and/or turned for reptiles and mature trees and stags were
scanned for roosting birds.

Camera Traps

Ten baited infra-red motion cameras were set up across the subject site for the survey period.
These cameras were used to target Bush Stone Curlew (Burhinus grallirius), Brush-tailed
Phascogale (Petrogale pinnicillata), Brush-tailed Rock Wallaby (Petrogale penicillata), Koala
(Phascolarctos cinereus) and Common Planigale (Planigale maculata).

Aquatic habitat survey

No permanent aquatic habitat occurs within the subject site. There is a small ephemeral
drainage line located on the eastern side of the site. The nature and condition of this drainage
line was assessed for fauna habitat values. No aquatic fauna was observed on site during the

survey period.
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2.6 Survey conditions

The field surveys were undertaken in early summer. Conditions were generally warm to hot and
humid. No rain fell during the survey period and 23.6 mm of rainfall was recorded at Norah
Head weather station in the fortnight preceding the survey. Temperatures throughout the survey
period were favourable for the detection of both diurnal and nocturnal reptiles potentially present
at the site. Wind during bird surveys was light to moderate and so would not have hampered the
detection of bird species.

Bureau of Meteorology (BOM) records for survey dates are outlined in Table 2-7. These records
were taken at Norah Head weather station located approximately 12 kilometres southeast of the
subject site (BOM 2018b).

Table 2-7 Daily weather observations at Norah Head during the survey
periods (BOM 2018b)

Date Minimum temp Max temp RETIE
(Deg Celsius) (Deg Celsius) (mm)

22 January 2018 20.5 29.7 0
23 January 2018 21.4 27.8 0
24 January 2018 21.3 30.3 0
25 January 2018 21.3 29.7 0
26 January 2018 22.2 29.4 0

2.7 Geographical Information System (GIS) analysis

GIS analysis is an integral part of the BAM. GIS was used to plot the subject site on a high
resolution aerial photo base and to map vegetation types and biodiversity values across the
site. GIS analysis was used to calculate the extent of native vegetation to be impacted as well
as the extent of native vegetation within the buffer area.

GIS analysis was used to accurately determine the relevant IBRA bioregion, IBRA subregion
and Mitchell Landscape for the site.

Additional GIS analysis was used to plot a 1,500 metre buffer area surrounding the site in which
site context components were calculated. Native vegetation cover, extent and connectivity were
assessed using aerial photography and NSW Interim Vegetation Extent remote sensing imagery
(DECCW 2010). Air photo interpretation was used to identify and record distinct vegetation
patches, determine the broad condition state of vegetation types and the location and extent of
vegetated habitat corridors. The buffer area and GIS area calculations were used to enter
information about landscape value and to determine the change in Landscape Value score by
assessing the impact of the development on native vegetation cover and connectivity as well as
the patch size.

2.8 BAM calculations

The proposal was assessed according to the methodology presented in the BAM (OEH, 2018d),
and the Biodiversity Assessment Methods Calculator Users Guide (OEH 2018e). The credit
calculator is a software application that is used to apply the BAM. Data is entered into the credit
calculator based on information collected in the desktop assessment, site surveys and from
using GIS mapping software.

The BAM credit calculations were performed by Arien Quin using credit calculator version 1.2.1.
The biodiversity credit report is included as Appendix D.

The data and assumptions used to perform the BAM credit calculations are summarised in

Section 5.
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2.9 Staff qualifications

Field surveys were conducted by Gilbert Whyte, Arien Quin, Gary Leonard, Bridie Halse, Emily
Rindfliesh and Ben Lewis. Anabat analysis was completed by Craig Grabham. Credit
calculations and reporting was performed by Arien Quin and peer reviewed by Dan Williams.

Staff qualifications are presented in Table 2-8.

Table 2-8 Staff qualifications

Name Paosition / Project Quialifications Relevant
Role Experience

Dan Williams

Arien Quin

Gilbert Whyte

Ben Lewis

Gary Leonard

Bridie Halse

Emily Rindfleish

Craig Grabham

Principal ecologist,
credit calculations
and report review

Senior ecologist /
BAM plots /
vegetation mapping
[credit calculations /
reporting

Senior ecologist /
targeted threatened
species surveys

Ecologist / targeted
threatened fauna
surveys

Targeted threatened
species surveys

Ecologist / assistant
for targeted flora
surveys

Ecologist/assistant
for targeted flora and
fauna surveys

Senior ecologist/ Bat
call analysis

B. App. Sc. Cons Tech
BAM Assessor
Accreditation

BA, BSc

BAM Assessor
Accreditation

BEnvSc

PHD

BA, BSc

BAM Assessor
Accreditation

BSc (Hons)

Masters of Science,
DipEd, Dip Horticulture

BEnvSc

BEnvSc

BSc (Parks, Recreation
and Heritage)

Wildlife Accoustic’s
Song Meter and
SongScope training —
Faunatech/Austbat
Anabat system training
course — Titley
Scientific

17+ years

11+ years

10+ years

22+ years

40 + years

2+ years

2+ years

18 years
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3. EXisting environment

3.1 Landscape features

The BAM requires the assessment of landscape features to help describe the biodiversity
values of the proposed biodiversity certification area and assess the impacts of the project.
Landscape features relevant to the BAM calculations are shown on Figure 1-2, are discussed
below and summarised in Table 3-1.

3.1.1 Location and land uses

The subject site is located approximately three kilometres north of Blue Haven within the Central
Coast (formally Wyong) Local Government Area (LGA) as shown on Figure 1-1. It falls within
the Sydney Basin IBRA bioregion and Wyong IBRA subregion.

The subject site includes an area of 45 hectares, located across Lots 1, 2 and 3 DP 1156977,
380 Motorway Link, Wallarah, NSW. It is bound to the northwest by the Motorway Link site, to
the southeast by the Sydney- Newcastle Railway and to the south-west by a large contiguous
patch of native vegetation. To the southeast on the other side of the railway are extensive areas
of native vegetation that extends to Lake Budgewoi.

The entire subject site is currently zoned RU6 (Transition) under the Wyong Local Environment
Plan 2013.

There are a number of cleared tracks and areas of disturbed lands throughout the site.
3.1.2 Bioregion and IBRA subregion

The subject site occurs within the Wyong IBRA (Interim Biogeographic Regionalisation for
Australia) subregion of the Sydney Basin IBRA bioregion (refer to Figure 1-2). The Sydney
Basin IBRA bioregion lies on the central east coast of NSW and covers an area of about
3,624,008 hectares which includes about 4.53 per cent of NSW. The region extends from north
of Batemans Bay to Nelson Bay and West to Mudgee and includes a significant proportion of
the catchments of the Hawkesbury-Nepean, Hunter and Shoalhaven river systems.

3.1.3 NSW landscape region (Mitchell Landscapes)

The site is mapped within both the “Sydney-Newcastle Coastal Alluvial Plains” and “Gosford-
Cooranbong Coastal Slopes’ Mitchell Landscapes (refer to Figure 1-2) (DECC, 2008).

The Sydney-Newcastle Coastal Alluvial Plains is described by Mitchell (2008) as occurring on
undulating plains and low rises on Quaternary sands or Permian/Triassic sandstone or shale
with swampy valley floors. The general elevation is 0 to 80 m, with a local relief of 20 m and
siliceous uniform sands, patches of deep podsol and yellow or brown texture-contrast soils on
bedrock. Vegetation varies with soil and drainage. On the sands and podsols Coast Banksia,
Banksia aemula, Red Bloodwood (Corymbia gummifera) and Smooth-barked Apple (Angophora
costata) are common. In areas of bedrock Forest Oak (Allocasuarina torulosa), Grey Gum
(Eucalyptus punctata), Forest red gum (Eucalyptus tereticornis), and Scribbly Gum (Eucalyptus
haemastoma), with a shrubby understorey are common. Swampy areas within this landscape
are typically surrounded by Broad-leaved Paperbark (Melaleuca quinquenervia), Coast Banksia
(Banksia integrifolia), Swamp Oak (Casuarina glauca) and Swamp Mahogany (Eucalyptus
robusta) with Spike Rushes (Eleocharis sp.) and Tall Swamp Sedge (Gahnia sp.) also common.
Areas of open water tend to supportsa variety of aquatic plants including; Common Reed
(Phragmites australis), Floating Pondweed (Potamogeton tricarinatus), Water Primrose
(Ludwigia peploides) Duckweed (Lemna sp.), Water Buttons (Cotula coronopifolia) and Red
Azolla (Azolla filiculoides).
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The Gosford-Cooranbong Coastal Slopes is described by Mitchell (2008) as being located on
the coastal fall of the Sydney Basin on rolling hills and sandstone plateau outliers of Triassic
Narrabeen sandstones with extensive rock outcrop and low cliffs along ridge margins.
Elevations within the landscape are generally O to 75 m. Soils are comprised of texture-contrast
soils on lithic sandstones and shales with loamy sand alluvium along creeks and organic sand
and mud in lagoons and swamps. Vegetation comprises open forest and woodland of Smooth-
barked Apple (Angophora costata), Red Bloodwood (Corymbia gummifera), Brown Stringybark
(Eucalyptus capitellata), Sydney Peppermint (Eucalyptus piperita), Spotted Gum (Corymbia
maculata), Bastard Mahogany (Eucalyptus carnea), Grey Ironbark (Eucalyptus siderophloia)
and Grey Gum (Eucalyptus punctata) on hills and slopes. Small areas of closed forest with;
Turpentine (Syncarpia glomulifera), Lilly Pilly (Acmena smithii), Mountain Cedar Wattle (Acacia
elata), Coachwood (Ceratopetalum apetalum), Sassafras (Doryphora sassafras) and Water
Gum (Tristaniopsis laurina) in gullies under high escarpments Prickly-leaved Tea-tree
(Melaleuca styphelioides) and other shrubs with Swamp Mahogany (Eucalyptus robusta),
Swamp oak (Casuarina glauca), Sedges and Common Reed (Phragmites australis) on swampy
creek flats.

3.1.4 Climate

The site has a sub-tropical to temperate climate. Based on data from the Norah Head weather
station the site has a mean annual rainfall of 1152 mm, falling predominantly in summer and
autumn. The mean daily maximum temperature of 22.3 degrees and mean daily minimum
temperature of 15.2 degrees Celsius (BOM, 2018b).

3.1.5 Soils and Geology

Soil landscapes

The Soil Landscapes of the Gosford-Lake Macquarie 1:100 000 mapping indicates that the
entire subject site is covered by the one soil landscape (Gorokan) (Murphy 1992). The Gorokan
Soil Landscape (9131 Gk).generally consist of undulating hills and rises on lithic sandstones of
the Tugggerah Formation with slope gradients of less than 15 percent and local relief to 30
metres. Soils consist of moderately deep (50-150 cm), Yellow Podzolic Soils and Soloths on
ridges and crests, Yellow Podzolic Soils, Soloths and Grey-brown Podzolic soils on slopes with
Gleyed Podozolic Soils along drainage lines.

The soils are highly erosional and are hardsetting and of low fertility due to high acidity and
seasonal waterlogging (Murphy 1992).

Soil hazards

Soil landscapes for the subject site and surrounding buffer area indicate that the soils are highly
erosional. Some soils to the south / southeast of the site along Wallarah creek are also mapped
as having high acid sulphate potential (refer to Figure 3-1) (Murphy 2002).

Areas of geological significance

There are no karst, caves, crevices, cliffs or other areas of geological significance located within
the subject site or buffer area surrounding the site.

3.1.6 Hydrology

The subject site includes one small ephemeral drainage line which drains south into Wallarah
Creek, which in turn drains into Budgewoi Lake, located approximately two kilometres southeast
of the subject site (refer to Figure 1-2). There is also a low-lying swampy area located in the
southwest corner of the site which is associated with the fringing riparian vegetation along
Wallarah Creek (refer to Figure 3-2).
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3.1.7 Wetlands

No wetlands occur within or immediately adjacent to the subject site. There is a small coastal
wetland located on Wallarah creek, approximately 1.5 kilometres downstream of the subject
site. This wetland is located just outside the buffer area for the proposal. This wetland is
mapped as a coastal wetland under the State Environment Planning Policy (SEPP) (Coastal
Management) 2018 (refer to Figure 1-2).

3.1.8 Patch size and connectivity features

Vegetation that would be disturbed within the site is part of a much larger remnant patch that
extends to the north, and west of the site. The size of this patch is greater than 1,500 hectares.
This patch also extends to the east/southeast of the subject site although the Sydney-Newcastle
railway dissects it along the southeastern boundary of the site. More mobile fauna species
would readily traverse the gap created by the railway, for these species the patch size would
therefore be in excess of 2,000 hectares.

Within the subject site and surrounding 1,500 metre buffer area native vegetation comprises
approximately 80 percent of the area.

Drainage lines through the site link to Wallarah Creek, which flows into Budgewoi Lake, to the
southeast of site. Swamp forest vegetation along these drainage lines provides a contiguous
vegetated link to the aquatic and riparian habitats along Wallarah Creek.

Table 3-1 Summary of landscape features present within the subject site

Method applied for site
context components

Interim Biogeographic
regionalisation of Australia
(IBRA) bioregion

IBRA subregion

Predominant Mitchell
landscape

% native vegetation extent
within buffer area

Rivers, streams and
estuaries

Wetlands

Connectivity features

Areas of geological
significance or soil hazard
features

Other landscape features
Current percent native

Site-based

Sydney Basin

Wyong
Sydney-Newcastle Coastal Alluvial Plains

79.8 percent

The subject site contains a number of small unnamed
drainage lines that connect to a second order stream,
Wallarah Creek that runs adjacent to the site to the southwest
and to the west of the site.

None within or adjacent to the site. Small Coastal
Management SEPP located approximately 1.5 kilometres to
the west of the site.

The site is connected to extensive areas of vegetation to the
north and west of the site. It is also connected to riparian and
aquatic corridors of Wallarah Creek located to the southwest
and to the west of the site (although dissected by the Sydney-
Newcastle rail to the east of the site).

Soil landscapes for the subject site and surrounding buffer
area indicate that the soils are highly erosional and have high
acid sulphate potential

Nil
79.8 percent

vegetation cover buffer area

The future percent native

vegetation cover buffer area
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3.2 Native vegetation

3.2.1 Flora species

A total of 85 flora species from 25 families were recorded within the subject site, comprising 80
native and five exotic species. The Myrtaceae (16 species, all native), Poaceae (13 species, 8
native) and Fabaceae (10 species, all native) were the most diverse families recorded. Two
threatened flora species were recorded within the subject site (see Section 4.2.1). A full list of
flora species recorded is provided in Appendix B. Common species recorded are discussed
below in relation to the vegetation zones occurring within the subject site.

3.2.2 Plant Community Types

Overview

To determine the appropriate PCTs for the site the following data was collected in the field and
then compared against PCTs outlined in the BioNet Vegetation Classification Database (OEH

2018c).

° Soil type

° Landscape position

° Floristics data and structural composition

Other things considered when determining the PCT types included
° Regional Vegetation Mapping (Hunter Council 2002)
° Site disturbance history (i.e. fire history)

Field surveys confirmed the presence of two PCTs within the subject site. Both of these
vegetation types are in moderate/good - high condition yielding two vegetation zones, which are
shown on Figure 3-2, summarised in Table 3-2 and described below.

The majority of the site is dominated by Scribbly Gum- Red Bloodwood-Angophora inopina
heathy woodland on lowlands of the Central Coast (PCT 1636). This community occurs on
coastal flats and low rises in the Wyong, Gosford, Lake Macquarie, Cessnock and Newcastle
LGAs. There is also two low-lying swampy areas in the southeast and south western corner of
the site that are contagious with vegetation along the edges of Wallarah creek that support
small areas of Smooth Barked Apple- Red Mahogany- Swamp Mahogany- Melaleuca sieberi
heathy swamp woodland of coastal lowlands (PCT 1649).

Mature and hollow-bearing trees are scattered across the site and there is regeneration
occurring of all canopy species within the site. There are several disturbed tracks throughout the
site as well as a small cleared area off the main access track in the southwest of the site, which
contains small patches of exotic grasses and exposed soil. This area has been subject to
rubbish dumping, including household refuse and building waste.

The majority of vegetation within the site is in high condition with few weeds present. However
there are several patches of Andropogon virginicus (Whisky Grass), Setaria sphacelata (Pigeon
Grass), Paspalum urvillei (Vasey Grass), Cortaderia selloana (Pampas Grass) and Chloris
gayana (Rhode’s Grass) along road verges and disturbed areas throughout the site.
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Table 3-2 Vegetation zones within the subject site

Plant PCT ID | Condition Vegetation | Conservation
Community integrity significance

Type (OEH, score

2018a)

Scribbly Gum- 1636 Moderate/good 43.5 >100 61.5 Not listed as an
Red — high EEC
Bloodwood-

Angophora

inopina heathy

woodland on

lowlands of

the Central

Coast

Smooth 1649 Moderate/good 1.5 >100 58.4 Swamp
Barked Apple- — high Sclerophyll
Red Swamp Forest
Mahogany- Endangered
Swamp Ecological
Mahogany- Community (EEC)
Melaleuca

sieberi heathy

swamp

woodland of

coastal

lowlands

Total area 45.0

Vegetation zones

The structure, species composition and condition of each of the vegetation zones within the
subject site are described below. Plant species lists are provided in Appendix B. Plot data is
provided in Appendix C along with benchmark values for each vegetation type.

Table 3-3 Zone 1 - Scribbly Gum- Red Bloodwood-Angophora inopina heathy
woodland on lowlands of the Central Coast

Scribbly Gum- Red Bloodwood-Angophora inopina heathy woodland on lowlands of the

Central Coast
PCT (OEH,  geribbly

2018c) Gum- Red
Bloodwood-
Angophora
inopina
heathy
woodland on
lowlands of
the Central
Coast

PCT ID 1636

Survey effort Plots 1, 3,5 and 6

Conservation Not listed as an EEC
significance
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Scribbly Gum- Red Bloodwood-Angophora inopina heathy woodland on lowlands of the

Central Coast

Estimated 58 percent

percentage

cleared (OEH

2018c)

Patch size > 100 hectares

Condition Plot data confirms that this vegetation is in moderate/good — high condition,

with benchmark or near-benchmark values for native plant species richness
and most vegetation cover attributes although percentage of shrub cover is
substantially lower than benchmark values. A relatively high number of
hollow-bearing trees were recorded within plot in this zone, in particular in
Scribbly Gums. There is a relatively low amount of fallen logs and leaf litter
present, possibly as a result of the recent fire at the site. Exotic plant cover is
very low with no exotic species being recorded in any of the plots. All of the
native canopy species present in the vegetation zone were observed

regenerating.

Vegetation 61.5

integrity

score

Landscape This community occurs on coastal lowlands from northern Tuggerah Lake to

position the northern end of Lake Macquarie, on a substrate of sandstone with moist
sandy soils with an elevation usually under 100 metres.

Structure Open Forest or woodland

Over storey This open woodland occurs on a sandy substrate and is dominated by
Eucalyptus haemastoma (Scribbly Gum) in association with Angophora
costata (Smooth Barked Apple), Corymbia gummifera (Bloodwood) and
occasional Eucalyptus capitulata (Brown Stringybark) and Allocasuarina
littoralis (Black She-Oak) (to 20 metres).

Mid storey The mid storey consists of low shrubs and trees, including Banksia
oblongifolia (Fern-leaved Banksia), Banksia spinulosa (Hairpin Banksia),
Angophora inopina (Charmhaven Apple) Hakea dactyloides (Finger Hakea),
Lambertia formosa (Mountain Devil), Petrophila pulchella (Conesticks),
Isopogon anemonifolius (Broad-leaf Drumsticks), Pultenaea retusa (Notched
Bush-pea) and Epacris pulchella (Wallum Heath)

Groundcover The groundcover is grassy and is typically characterised by Entolasia stricta
(Wiry Panic), Xanthorrhoea latifolia, Lepyrodia scariosa, Themeda australis
(Kangaroo Grass), Anisopogon avenaceus (Oat Grass) and Lepidosperma
laterale. Common herbaceous species include Ptilothrix deusta, Platysace
linearifolia, Hibbertia riparia, Pultenaea tuberculata, Lomandra obliqua,
Mirbelia rubiifolia (Mirbelia), and Gonocarpus tetragynus (Raspwort).
Scrambling climbers such as Glycine clandestina and Cassytha glabella are
also common within the community.

Exotic No exotic species were recorded within any of the plots surveys within this

species PCT.
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Table 3-4 Zone 2- Smooth Barked Apple- Red Mahogany- Swamp Mahogany-
Melaleuca sieberi heathy swamp woodland of coastal lowlands

Zone 2 — Smooth Barked Apple- Red Mahogany- Swamp Mahogany- Melaleuca sieberi

heathy swamp woodland of coastal lowlands (PCT 1649)

PCT (OEH,
2018c)

PCT ID

Survey effort

Conservation
significance

Estimated
percentage
cleared (OEH
2018c)

Patch Size
Condition

-Vegetation
integrity
Score

Landscape
position

Structure
Over storey

Mid storey

Groundcover

Exotic
species

Smooth
Barked
Apple- Red
Mahogany-
Swamp
Mahogany-
Melaleuca
sieberi
heathy
swamp
woodland of
coastal
lowlands.

1649.

Plot5 & 9.

Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North Coast,
Sydney Basin and South East Corner bioregions, Endangered Ecological
Community (EEC) listed under the BC Act.

58.4 percent

> 100 hectares.

Plot/transect data confirms that this vegetation is in moderate/good — high
condition, with benchmark or near-benchmark values for native plant species
richness and most vegetation cover attributes. There is a relatively low
amount of fallen logs and leaf litter present, possibly as a result of recent fire
at the site. All of the native canopy species present in the vegetation zone
were also observed to be regenerating. No exotic species were recorded
within this vegetation zone.

54.3.

This community is common on coastal floodplains on poorly drained
lowlands from the Broadwater to Failford. It mainly occurs on unconsolidated
sediments at elevations below 50 metres.

Open forest or woodland.

The canopy of this community is dominated by Melaleuca sieberi to 15
metres tall with occasional Eucalyptus robusta (Swamp Mahogany),
Eucalyptus resinifera (Red Mahogany), Allocasuarina littoralis (Black She-
Oak) and Melaleuca nodosa (Prickly-leaved Paperbark).

The mid storey is characterised by a dense layer of shrubs, including Acacia
longifolia subsp longifolia, Acacia suaveolens (Sweet Wattle) Leptospermum
polygalifolium (Tantoon), Banksia oblongifolia (Fern-leaf Banksia) and
Leptospermum trinervium (Slender Tea-tree).

The groundlayer is dominated by water loving grasses, sedges and rushes,
including Baumea rubiginosa, Gahnia clarkei (Tall Saw-sedge),Ptilothrix
deusta, Empodisma minus (Spreading Rope Rush), Lomandra longifolia
(Spiny-headed Mat-rush), Schoenus brevifolius (Zig-zag Bog-rush),
Themeda australis (Kangaroo Grass) and Leptocarpus tenax.

No exotic species were recorded within any of the plots surveys within this
PCT.
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3.2.3 Justification of evidence used to identify Plant Community Types
within subject site

A number of PCTs were considered when classifying the dry sclerophyll forest within the subject
site. These included:

° PCT 1636- Scribbly Gum- Red Bloodwood-Angophora inopina heathy woodland on
lowlands of the Central Coast

° PCT 1638 — Smooth-barked Apple-Red Bloodwood-Scribbly Gum grass-shrub woodland
on lowlands of the Central Coast

° PCT 1642 —Scribbly Gum- Red Bloodwood-Old Man Banksia heathy woodland of
southern Central Coast

° PCT 1137 Scribbly Gum —Red Bloodwood heathy woodland on the coastal plains of the
Central coast

° PCT 1619 - Smooth-barked Apple - Red Bloodwood - Brown Stringybark - Hairpin
Banksia heathy open forest of coastal lowlands

PCT 1636 is considered the best fit for the dry sclerophyll vegetation at the site as it has a good
floristic match, with 13 of the 14 species identified in the BioNet vegetation classification
database recorded in this community within the site. This PCT also closely aligns to the site
description, geology and topography of the site as it is described as occurring on sandstone
with sandy moist soils on coastal lowlands from Northern Tuggerah Lake to the northern end of
Lake Macquarie.

PCT 1638 was also considered a good fit for this vegetation type with the majority of the species
identified on the BioNet classification database recorded at the site. The general description
provided in the BioNet database also closely matches the sites location, geology and landscape
position. The dominant mid-strata and ground-storey species that occur within the subject site
however appear to be slightly more aligned with PCT 1636 (i.e. midstorey is dominated by
Banksia oblongifolia, Hakea dactyloides, Xanthorrhoea spp and Lambertia formosa, which are
listed as characteristic species of the midstorey in PCT 1636. The groundlayer is characterised
by Lepyrodia scariosa, Petrophila pulchella, Epacris pulchella and Ptilothrix deusta which also
aligns more closely with PCT 1636 (although Entolasia stricta also dominates in some areas,
which is listed as a key species in PCT 1638). Furthermore, the presence of Angophora inopina
(Charmhaven Apple) throughout the site also suggests that the PCT more closely aligns to PCT
1636 than it does to 1638.

PCT 1642 does not represent a good floristic match for the site as only five of the 15 species
listed in the BioNet vegetation database for PCT recorded within the site. Furthermore, PCT
1642 is described as occurring on dissected sandstone hills of the southern central coast
hinterland, which doesn't align with the landscape position of the site.

PCT 1137 was discounted as a potential PCT for the site as despite having a relatively good
floristic match, this community has been decommissioned due to its classification having a very
low confidence level.

The BioNet description of PCT 1619 has some floristic commonalities with the site with 13 of the
18 species described as occurring within this PCT recorded within the subject site. This
community was discounted however as it does not contain Eucalyptus haemastoma (Scribbly
Gum), which is a characteristic species within the subject site.

When classifying the swamp forest within the site PCTs that were considered included:

° PCT 1649 —Smooth Barked Apple- Red Mahogany- Swamp Mahogany- Melaleuca

sieberi heathy swamp woodland of coastal lowlands.
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° PCT 926 — Melaleuca sieberi-Tall Saw-sedge closed shrubland in drainage lines on the
Central Coast, Sydney Basin Bioregion.

° PCT 1717 -Broad-leaved Paperbark - Swamp Mahogany - Swamp Oak - Saw Sedge
swamp forest of the Central Coast and Lower North Coast.

° PCT 1231 -Swamp Mahogany swamp sclerophyll forest on coastal lowlands of the
Sydney Basin Bioregion and South East Corner Bioregion.

° PCT 1730 — Swamp Paperbark —Baumea juncea swamp shrubland on coastal lowlands
of the Central Coast and Lower North Coast.

None of the above PCTs represents an ideal match for the vegetation on site. PCT 1649 was
identified as the best fit as 10 of the 15 (67 percent) species identified in the BioNet vegetation
classification database for this PCT were recorded within the site (opposed to 42 percent for
PCT 926, 36 percent for both PCT 1717 and 1231 and only 30 percent for PCT 1730).

Furthermore, the BioNet Vegetation Classification database describes PCT 1646 as occurring
on low poorly drained sands from Tumbi Umbi to Crowdy Head, which is consistent with the
general landscape and geographic position of the subject site (OEH 2018c). Whereas PCT
1717 occurs on coastal floodplains and poorly drained lowlands from the Broadwater to Failford.

3.2.4 Other vegetation on the subject site

There are a large number of narrow cleared and partially cleared tracks through the subject site.
These trails are relatively narrow and have been included in the assessment through their
incorporation into the adjacent vegetation zone.

3.2.5 Threatened ecological communities

Areas mapped as PCT 1649 —Smooth Barked Apple- Red Mahogany- Swamp Mahogany-
Melaleuca sieberi heathy swamp woodland of coastal lowlands are commensurate with the
Swamp Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin and
South East Corner bioregions EEC listed under the BC Act.

3.2.6 Groundwater dependent ecosystems

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

Dependence (or interaction) of the vegetation communities identified within the subject site on
groundwater was determined by searching the Atlas of GDEs (BOM 2018a). This Atlas predicts
the occurrence of groundwater dependent ecosystems and ecosystems that potentially use
groundwater. It shows ecosystems that interact with the subsurface expression of groundwater
(including vegetation ecosystems) or the surface expression of groundwater (such as rivers and
wetlands. The Atlas also shows the likelihood that landscapes are accessing water in addition to
rainfall, such as soil water, surface water or groundwater. Native vegetation within the subject
site is mapped as vegetation that has high potential for being reliant on subsurface
groundwater. PCT 1649 is considered to have high potential to be a terrestrial GDE and PCT
1636 is mapped as having moderate potential to be groundwater dependant and is likely to be
intermittently dependent on groundwater (BOM 2018a).
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3.2.7 Habitat resources

The subject site is predominantly dry open forest/woodland situated within a tract of relatively
contiguous vegetated land to the north of Wallarah Creek. Dominant overstorey trees include
Scribbly Gum (Eucalyptus haemastoma), Red Bloodwood (Corymbia gummifera), Smooth-
barked Apple (Angophora costata) and Brown Stringybark (Eucalyptus capitellata). The
presence of both smooth and rough-barked trees makes it particularly suitable for birds which
forage beneath the bark of trees, particularly White-throated Treecreeper (Cormobates
leucophaea) and the threatened Varied Sittella (Daphoenositta chrysoptera) which was
recorded foraging within the site. Most of the overstorey species provide suitable almost year
round foraging resources for nectivorous fauna including honeyeaters, lorikeets including the
threatened Little Lorikeet (Glossopsitta pusilla) and marsupial gliders, in particular the
threatened Squirrel Glider (Petaurus norfolcensis). The southern half of the site becomes
progressively more suitable for the threatened Yellow-bellied Glider (Petaurus australis).

The overstorey contains numerous hollow bearing trees estimated at densities of 8-14 hollow
bearing trees per hectare. Hollow sizes range from small (<50 mm aperture) limb and trunk
hollows through to large (>150 mm aperture) and occasionally some very large hollows
exceeding 250 mm aperture. Together, they provide roosting, refuge and breeding habitat for a
range of fauna including small scansorial mammals (i.e. Antechinus), micro bats, arboreal
herpetofauna (tree frogs, monitor lizards; python), gliders (Sugar and Squirrel), birds (parrots,
tree creeper, lorikeets) and possums (i.e. brushtail and ringtail). The density of trees hollows are
such that the Common Ringtail Possum (Pseudocheirus peregrinus) preferentially uses hollows
at this site as opposed to constructing dreys. From a threatened species perspective, Squirrel
Glider almost certainly uses hollows across the site as would a number of hollow dependant
bats including the Eastern Free-tail Bat (Mormopterus norfolkensis) and Greater Broad-nosed
Bat (Scoteanax rueppellii). A number of threatened birds may also utilise these hollows,
particularly the Little Lorikeet given the regularity with which it was recorded using the site. The
larger hollows are suitable for a number of large forest owls, particularly the Masked Owl (Tyto
novaehollandiae) which was recorded on site and Barking Owl (Ninox connivens) which is
known from the area. Closer to Wallarah Creek, the larger hollows located in the taller forest
appear particularly suitable for Powerful Owl (Ninox strenua). Some threatened herpetofauna
species including the Stephens Banded Snake may inhabit the southern part of the site given
the density of hollows and the availability of prey.

The mid storey is generally comprised of regenerating overstorey species along with Black She-
oak (Allocasuarina littoralis) and occasionally Prickly-leaved Paperbark (Melaleuca nodosa),
Melaleuca sieberi and Broad-leaved Paperbark (Melaleuca quinquenervia) in areas more prone
to inundation. The Melaleuca’s provide an important foraging resource, particularly at the end of
summer and into autumn for marsupial gliders. The Allocasuarina provides a confirmed foraging
resource for the threatened Glossy Black Cockatoo, particularly in the southern part of the site
where most patches show some form of prior use.

The under storey consists of low shrubs including Banksia oblongifolia (Fern-leaved Banksia),
Banksia spinulosa (Hairpin Banksia), Hakea dactyloides (Finger Hakea), Lambertia formosa
(Mountain Devil), Petrophila pulchella (Conesticks), Isopogon anemonifolius (Broad-leaf
Drumsticks) Leptospermum trinervium (Slender Tea-tree), Pultenaea retusa (Notched Bush-
pea), Micromyrtus ciliata (Fringed Heath-myrtle) and Epacris pulchella (Wallum Heath). Apart
from it providing habitat for cover dependant fauna such as bandicoots, Swamp Rat (Rattus
lutreolus) and Swamp Wallaby (Wallabia bicolor) some threatened fauna may forage in this
community, particularly Eastern Pygmy Possum (Cercartetus nanus) and seasonally gliders
may also access some of the flowering Banksia and Lambertia.
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In general the groundcover is composed of 5-8% log cover, 2-4% rock cover, 5-8% litter, around
8% bare ground and the remainder (i.e. approximately 70-75%) vegetation. This broad
composite of resources is suitable for a range of ground dwelling mammals, myobatrachid (i.e.
ground dwelling) frogs and reptiles. The vegetation is generally characterised by Entolasia
stricta (Wiry Panic), Xanthorrhoea latifolia, Lepyrodia scariosa, Themeda australis (Kangaroo
Grass), Anisopogon avenaceus (Oat Grass) and Lepidosperma laterale. Common herbaceous
species include Ptilothrix deusta, Platysace linearifolia, Hibbertia riparia, Pultenaea tuberculata,
Lomandra obliqua, Mirbelia rubiifolia (Mirbelia), and Gonocarpus tetragynus (Raspwort).
Scrambling climbers such as Glycine clandestina and Cassytha glabella are also common
within the community. Together, they provide both foraging and refuge resource for ground
dwelling and herbivorous fauna (i.e. rodents, macropods). In wetter areas, sedges and rushes
tend to dominate and include Baumea rubiginosa (Jointed Twigrush), Gahnia clarkei (Tall Saw-
sedge), Ptilothrix deusta, Empodisma minus (Spreading Rope Rush), Lomandra longifolia
(Spiny-headed Mat-rush), Schoenus brevifolius (Zig-zag Bog-rush) and Leptocarpus tenax. It is
these locations which provide habitat for the threatened Wallum Froglet (Crinia tinnula). There
was however, no obvious permanent wetlands or streams to suggest the site provides habitat
for other threatened frog fauna such as the Green and Golden Bell Frog (Litoria aurea) and
Giant Burrowing Frog (Heleioporus australiacus).

The BAM assessment of habitat resources at the subject site was completed with reference to
the above observations. The following specific geographic and habitat features were identified
within the site and indicate the potential presence of threatened species that contribute to the
credit calculations:

° Fallen/standing dead timber including logs
° Semi-permanent/ephemeral wet areas

° Land within 1 km of wet areas/swamps

° Land containing swamps

° Swamp margins or creek edges

° Hollow bearing trees

° Land within 500 meters of swamps
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Plate 1 Scribbly Gum- Red Bloodwood-Angophora inopina heathy woodland
on lowlands of the Central Coast (PCT 1636)

Plate 2 Scribbly Gum- Red Bloodwood-Angophora inopina heathy woodland
on lowlands of the Central Coast (PCT 1636)
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Plate 3 Smooth Barked Apple- Red Mahogany- Swamp Mahogany-
Melaleuca sieberi heathy swamp woodland of coastal lowlands
(PCT 1649)
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4. Conservation significance

4.1 Identification of threatened species under the BAM

4.1.1 Predicted threatened species

Based on the vegetation types and habitat resources present within the site, the BAM calculator
generates a list of threatened fauna species that are predicted to utilise the subject site. The
suite of threatened species associated with ecosystem credits required for the subject site are
listed in Table 4-1. For each predicted threatened species a sensitivity class rating and
vegetation zones they are predicted to be associated with are also provided. Targeted surveys
are not required for these species.

Five of these species (Little Bent-wing Bat (Miniopterus australis), Eastern Free-tail Bat
(Mormopterus norfolkensis), Grey-headed Flying-fox (Pteropus poliocephalus), Varied Sittella
(Daphoenositta chrysoptera) and Little Lorikeet (Glossopsitta pusilla)) were recorded within the
subject site during fauna surveys completed at the site.

Table 4-1 Predicted threatened species (ecosystem species)

Common name | Scientific name Sensitivity Vegetation Habitat
classt zone present
predicted to
occur in
Barking OwlI? Ninox connivens High 1636 Yes
1649
Black-chinned Melithreptus gularis subsp. Moderate 1636 Yes
Honeyeater gularis
(eastern
subspecies)
Brown Climacteris picumnus High 1636 Yes
Treecreeper subsp. victoriae
(eastern
subspecies)
Eastern Miniopterus schreibersii High 1636 Yes
Bentwing-bat? oceanensis
1649
Eastern Pseudomys High 1636 Yes
Chestnut gracilicaudatus
Mouse 1649
Eastern False Falsistrellus tasmaniensis High 1636 Yes
Pipistrelle
1649
Eastern Mormopterus norfolkensis  High 1636 Yes
Freetail-bat?
1649
Eastern Osprey Pandion cristatus Moderate 1636 Yes
2
1649
Gang-gang Callocephalon fimbriatum Moderate 1636 Yes
Cockatoo?
1649
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Common name | Scientific name Sensitivity Vegetation Habitat
class?! zone present
predicted to
occur in
Glossy Black- Calyptorhynchus lathami High 1636 Yes
Cockatoo
1649
Golden-tipped Kevivoula papuensis High 1636 Yes
Bat
1649
Greater Broad-  Scoteanax rueppellii High 1636 Yes
nosed Bat
1649
Grey-crowned Pomatostomus temporalis  Moderate 1636 Yes
Babbler subsp. temporalis
(eastern
subspecies)
Grey-headed Pteropus poliocephalus High 1636 Yes
Flying-fox 2
1649
Koala? Phascolarctos cinereus High 1636 Yes
1649
Little Bentwing-  Miniopterus australis High 1636 Yes
bat?
1649
Little Eagle® Hieraaetus morphnoides Moderate 1636 Yes
1649
Little Lorikeet Glossopsitta pusilla High 1636 Yes
1649
Long-nosed Potorous tridactylus High 1636 Yes
Potoroo
1649
Masked Owl? Tyto novaehollandiae High 1636 Yes
Painted Grantiella picta High 1636 Yes
Honeyeater
Powerful Owl? Ninox strenua High 1636 Yes
Regent Anthochaera phrygia High 1649 Yes
Honeyeater
Scarlet Robin Petroica boodang High 1636 Yes
Speckled Chthonicola sagittata High 1636 Yes
Warbler
Spotted-tailed Dasyurus maculatus High 1636 Yes
Quoll
1649
Square-tailed Lophoictinia isura Moderate 1636 Yes
Kite?
Swift Parrot? Lathamus discolor Moderate 1636 Yes
1649
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Common name | Scientific name Sensitivity Vegetation Habitat

class?! zone present
predicted to
occur in
Turquoise Neophema pulchella High 1636 Yes
Parrot
Varied Sittella Daphoenositta chrysoptera  Moderate 1636 Yes
1649
White-bellied Haliaeetus leucogaster High 1636 Yes
Sea-eagle?
1649
Yellow-bellied Petaurus australis High 1636 Yes
Glider
1649
Yellow-bellied Saccolaimus flaviventris High 1636 Yes

Sheathtail-bat
1649

! Sensitivity to gain class — High = high sensitivity to potential gain, Moderate = moderate sensitivity to potential gain.

2 These species are predicted ecosystem credit species due to foraging habitat within the site (they may also be species

credit species if known breeding habitat occurs within the site).

4.1.2 Species credit species

Threatened species that cannot reliably be predicted to occur on a development site based on
PCT, distribution and habitat criteria are identified by the Threatened Biodiversity Data
Collection as ‘species credit species’. In some circumstances, the particular habitat components
of species assessed for ecosystem credit species, such as the breeding habitat of a cave
roosting bat or forest owls, are also assessed for species credits. The credit calculator
references geographic, vegetation and habitat data for the proposal footprint to generate a list of
the species credit-type threatened species predicted to occur and requiring targeted survey.
Searches of threatened species databases were also completed to determine any additional
species to those generated by the credit calculator that are known or predicted to occur in the
locality (refer to likelihood of occurrence table in Appendix A). These results were reviewed
giving consideration to the relevant habitats available on site, to determine the candidate
species credit species that may potentially occur onsite. These species are identified in

Table 4-2. Surveys were conducted in the appropriate season for the majority of species credit-
type species (see Table 4-2). Further targeted surveys are required for some species credit
species. These surveys will be completed at the appropriate time of year to target these species
(refer to species highlighted in Table 4-2).

Five species credit species were recorded during targeted surveys completed by GHD and
EcoLogical within the subject site:

° Tetratheca juncea (Black Eyed-Susan)

° Angophora inopina (Charmhaven Apple)

° Acacia bynoeana (Bynone’s Wattle)
° Petaurus norfolcensis (Squirrel Glider)
° Crinia tinnula (Wallum Froglet) (recorded during EcoLogical surveys completed within the

subject site during 2010 - 2012)
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Table 4-2 Candidate species credit species with potential to occur within
subject site

Recorded
within
subject site

Habitat
present
within the site

Survey adequacy
(recommended
survey period)
Further targeted
surveys required for

Common
name

Scientific name

Barking Owl

(Breeding) Ninox connivens Yes No this species (May-
Dec
. Adequate: surveyed
E'afogr‘gzxrk 't\)’:sc')?:\?‘e’)‘(’: Yes No 12 April and 27-28
P October (All year)
Adequate: surveyed
glack eyed Tetratheca Yes Yes 27-28 October (July-
usan juncea
Dec)
, Adequate: surveyed
Brush-tailed Phascogale
Phascogale tapoatafa Yes No 22-26 January (All
year)
No (no rocky
outcrops, .
Brush-tailed Petrogale cliffs or FEGOENE: EUEEd
S No 22-26 January (All
Rock wallaby penicillata escarpments car)
within subject y
site)
i . Adequate: surveyed
Bush Stone-  Burhinus Yes No 22-26 January (Al
curlew grallarius
year)
Bynoe’s Acacia Yes Yes Adequate: 27-28
Wattle bynoeana October (Sept-March)
o Adequate: surveyed
g;{:]‘f'egdafk E::%Zﬂ?s Yes No 12 April and 27-28
ay October (All year)
Adequate: surveyed
ghalremhaven ﬁ]rgg?npahora Yes Yes 12 April and 27-28
PP P October (All year)
. Adequate: surveyed
Common Pl Yes No 22-26 January (Al
Planigale maculata
year)
Eastern Miniopterus Adequate: surveyed
Bentwing-bat schreibersii Yes No 22-26 January (Nov-
(Breeding) oceanensis Feb)
Eastern Further targeted
Osprey Pandion Yes No surveys required for
(Breeding cristatus this species (April-
habitat) Nov)
Eastern Adequate: surveyed
Pygmy- Cercartetus Yes No 22-26 January (Oct-
nanus
possum March)
E;rcrg%r:tltjznsis E;ﬁglr)r/&l::nsis (EEEUEIE: SUIEYED
P b Yes No 12 April and 27-28
Slezpa. S, October (All year)
decadens decadens
Gang-gang Adequate: surveyed
Cockatoo (_Zallo_c Sfeirieliciy Yes No 22-26 January (Oct-
: fimbriatum
(Breeding) Jan)
Giant Heleioporus Adequate: surveyed
Burrowing P Yes No 22-26 January (Sept-
australiacus
Frog May)
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Common
name

Scientific name

Habitat
present
within the site

Recorded
within

subject site

Survey adequacy
(recommended
survey period)

Adequate: surveyed

G P_etalura Yes No 22-26 January (Dec-
Drangonfly gigantea

Jan)

Further targeted
Glossy Black-  Calyptorhynchus Yes No surveys required for
cockatoo lathami this species (March-

August)

Green and Yes Adequate: surveyed

Golden Bell Litoria aurea inal No 22-26 January (Nov-
Frog (el March)

o N Adequate: surveyed

I(:Brr(;een nig/Tee It;Irte(:)\;:aalmata Yes No 22-26 January (Oct-
9 P March)

Not adequate:
Grey-neaded VES = Further targeted
Flying-fox Pteropus Yes recorded survevs required for
(breeding poliocephalus flying over TVeys Teq

: f this species (Oct-
habitat) the site

Dec)

, Adequate: surveyed
S;O\(/e?bsark I\/Ir((e)l\?éziga Yes No 12 April and 27-28
P g October (All year)
o Adequate: surveyed
\Tvcerﬁl?lewort Eel:tttlacrigSSma RS Al A2 (I G 203
9 October (All year)
Adequate: surveyed
Phascolarctos
Koala cinereus Yes No 22-26 January (All
year)
i . Adequate: surveyed
Iﬁ?égeBz?red dChaIE;r:iolobus Yes No 22-26 January (Sept-
Wy March)
IMargt?s-footed Mvotis Adequate: surveyed
yots Y Yes No 22-26 January (All
(Breeding macropus car)
habitat) y
. Adequate: surveyed
Leafless . Crypto-styhs Yes No 4-5 December 2018
Tongue Orchid hunteriana
(Nov-Feb)
Little
. - Adequate: surveyed
Bentwmg-bat Mmmpterus oo No 22-26 January (Dec-
(Breeding australis Feb)
habitat)

Not adequate:

Little Eagle Hieraaetus Further targeted
(Breeding morohnoides Yes No surveys required for
habitat) P this species (Aug-

Oct)

, . Adequate: surveyed
Mahony's Uperole|.a Yes No 22-26 January (Oct-
Toadlet mahonyi

March)

Not adequate:
et O Tyto Yes No :lljrr\tlzerst?ergﬁrregd for
(Breeding) novaehollandiae Veys req

this species (May-

August)

. Adequate: surveyed
Netted C_:alllsf[en)on Yes No 27-28 October (Sep-
Bottlebrush linearifolius

Mar)
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Common
name

Scientific name

Habitat
present
within the site

Recorded
within
subject site

Survey adequacy
(recommended
survey period)

Adequate: surveyed

Pale-headed H_oplocephalus Yves No 22-26 January (Nov-
Snake bitorquatus

March)

Not adequate:
Powerful Owl Further targeted
(Breeding Ninox strenua Yes No surveys required for
habitat) this species (May-

August)
Regent .
Honeyeater Anthochaera FEE ! SIEEG

. . Yes No December 12-16
(Breeding phrygia (Sept-Dec)
habitat) p

Not adequate:
Further targeted
Ro.ugh Double Diuris praecox Yes No surveys required for
Tall : :
this species (Jul-
Aug)
Small-flower Grevillea Adequate surveyed
Grevillea parviflora subsp.  Yes No 12 April and 27-28
parviflora October (All year)
Not adequate:
Sooty Owl Tvto Further targeted
(Breeding n())/vaehollandiae Yes No surveys required for
habitat) this species (April-
August)
. o Adequate: surveyed
E_quare—talled !_oph0|ct|n|a Yes No 22-26 January (Sept-
ite Isura
Jan)
Petaurus Adequate: surveyed
Squirrel Glider . Yes No 22-26 January (All
norfolcensis
year)
Not adequate:
Swift Parrot Further targeted
(Breeding Id‘f;tgg?rus Yes No surveys required for
habitat) this species (May-
August)
Adequate: surveyed
Tetratheca Tetratheca Yes No 27-28 October (Jul-
glandulosa glandulosa
Nov)
: . Adequate: surveyed
;?;?ﬁﬁ?f ?rse;[;(;z;g:lihaa Yes No 12 April and 27-28
October (All year)

- Adequate: surveyed
Tr_anqunhty Prostgnthera Yes No 27-28 October (Sept-
Mint-bush askania

Dec)

. . Adequate: surveyed
Variable Genoplesium
Midge Orchid  insignis Yes No 27-28 October (Sep-

Oct)
Wallum Yes Adequate: surveyed
Froalet Crinia tinnula Yes (EcoLogical 22-26 January (All

9 2012) year)

. . Not adequate:
vl : Further targeted
SR EEE AENEEELS Yes No surveys required for
(Breeding leucogaster this syeciec.i, (uly-
habitat) p y

Dec)
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4.2 Threatened survey results

4.2.1 Threatened flora

Two threatened flora species (Tetratheca juncea (Black-eyed Susan) and Angophora inopina
(Charmhaven Apple) were recorded within the subject site during the BAM surveys. These
species are both listed as a vulnerable species under both the BC Act and EPBC Act. Targeted
searches for these species were completed on the 27-28 October 2018. During this survey 33
clumps of Tetratheca juncea were recorded within the subject site and Angophora inopina was
recorded throughout PCT 1636 —Scribbly-Gum-Red Bloodwood —Angophora inopina heathy
woodland within the site, there is 43.5 hectares of recorded habitat for this species within the
site (refer to Figure 4-1).

Thirteen Acacia bynoeana (Bynone’s Wattle) individuals were also recorded within the subject
site during targeted surveys completed by EcolLogical in 2010-2012) (refer to Figure 4-1). These
records however where not able to be confirmed/relocated during targeted surveys completed
by GHD in 2017/2018.

4.2.2 Threatened fauna

A total of eight threatened fauna species were recorded within the subject site during surveys
completed by GHD and EcolLogical these include:

° Petaurus norfolcensis (Squirrel Glider)

° Glossopsitta pusilla (Little Lorikeet)

° Tyto novaehollandiae (Masked Owl)

° Daphoenositta chrysoptera (Varied Sittella)

° Pteropus poliocephalus (Grey-headed Flying-fox)

° Mormopterus norfolkensis (East-coast Free-tailed Bat)
° Miniopterus australis (Little Bent-wing Bat)
° Crinia tinnula (Wallum Froglet) (recorded during EcolLogical surveys 2012)

All of these species are listed as vulnerable species under the BC Act. Grey-headed Flying-fox
is also listed as a vulnerable species under the EPBC Act.

Little Lorikeets were frequently observed foraging within areas of Scribbly-Gum-Red Bloodwood
—Angophora inopina heathy woodland throughout the subject site during the survey period.
While numerous Grey-headed Flying-fox were observed flying over the subject site. This
species is likely to utilise the site intermittently for foraging when eucalyptus are in flower.

Six Squirrel Glider individuals were captured in Elliot traps within areas of Scribbly-Gum-Red
Bloodwood —Angophora inopina heathy woodland.

During call play back surveys one Masked Owl responded to played calls.

Anabat analysis detected Mormopterus norfolkensis (East-coast Free-tailed Bat) and
Miniopterus australis (Little Bent-wing Bat) at multiple locations across the subject site over the
four night survey period. In addition to the above Miniopterus schreibersii oceanensis (Eastern
Bent-wing Bat) was identified as probably occurring within the site.

Ten additional threatened fauna species will require targeted survey at an appropriate time of
year. These species are listed in Table 4-3 below. Surveys for these species would be
completed later in 2018.
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Table 4-3 Threatened species that require further assessment

Common Name

Barking Owl
Eastern Osprey

Glossy Black-
cockatoo

Grey-headed Flying-
fox

Little Eagle

Masked Owl
Powerful Owl
Sooty Owl
Swift Parrot

White-bellied Sea-
eagle

Scientific name

Ninox connivens
Pandion cristatus

Calyptorhynchus
lathami

Pteropus
poliocephalus

Hieraaetus
morphnoides

Tyto novaehollandiae
Ninox strenua

Tyto novaehollandiae
Lathamus discolor

Haliaeetus
leucogaster

Habitat type

Breeding
Breeding
Breeding

Breeding

Breeding

Breeding
Breeding
Breeding
Breeding
Breeding

Recommended survey

period

May-Dec
April- November

May-August

October-December

August-October

May-August
May-August
May-August
May-August

July-December
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5. Impact assessment

51 Introduction

The proposed conferral of biodiversity certification would result in direct impacts on native biota
and their habitats within the subject site. There is also the potential for indirect impacts on
retained areas of native vegetation adjacent to the subject site, both during construction and
from the resulting operation of the industrial development.

Specific mitigation measures are recommended to minimise likely impacts on biodiversity
values. These measures are presented according to the hierarchy of avoidance and mitigation
of impacts, and the provision of offsets to counter residual impacts of the proposal that cannot
be avoided or mitigated.

5.2 Avoidance of impacts

The proposal has avoided impact to areas of high conservation significance where possible
given the constraints associate with the design of industrial subdivisions. These developments
generally require:

° A mix of lot sizes, including large lots.

° The ability to utilise existing infrastructure. In the case of the Motorway Link site this
includes using the existing road interchange and frontage associated with the Motorway
Link Road, existing services etc.

These considerations have led to the development footprint being concentrated in the northern
portion of the site immediately south of the Motorway Link Road and west of the train line. This
approach has avoided impacts to large areas of Swamp Sclerophyll Floodplain Forest in the
south and west of the site associated with the broader riparian zone of Wallarah Creek. The
development has also been focussed on the portion of the site which has been subjected to
human disturbance through activities such as motor bike riding and 4WD activities. This is
evidenced by the large network of informal tracks leading south and east from the existing road
interchange.

5.3 Minimisation of impacts

5.3.1 Construction phase

Construction Environmental Management Plan

A Construction Environmental Management Plan (CEMP) would be required for the construction
phase of the project, and would be prepared prior to issue of the Construction Certificate. The
CEMP would include, as a minimum, industry-standard measures for the management of sail,
surface water, weeds and pollutants, as well as site-specific measures, including the procedures
outlined below. The proposed mitigation measures would include environmental safeguards for
protection of neighbouring areas of native vegetation and waterways in accordance with
relevant policy documentation and Government guidelines.

In order to address the potential impacts of the proposal on biodiversity as discussed in Section
5.4, the mitigation and management measures outlined in Table 5-1 would be implemented as
part of the CEMP for the site.
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5.3.2 Operation phase

The following mitigation measures would be implemented during the operational phase of the
proposed development

° Signposting and enforcement of appropriate speed limits along internal roads to reduce
the likelihood of vehicle strike and mortality of native fauna.

° Appropriate management of bushfire asset protection zones (APZ) to prevent the spread
of weeds or soil into adjacent areas of vegetation.

° Water Sensitive Urban Design infrastructure, perimeter roads and building setbacks
would be included in APZ. These design features would act as a buffer between the built
form and adjoining area of native vegetation.

° Use of perimeter roads where possible to maintain public line of sight to neighbouring
vegetation to reduce dumping.

° Appropriate fencing to be erected at interface between industrial lots and adjoining native
vegetation to restrict access to these areas.

° Enforcement of legal obligations to control priority weeds within industrial areas to prevent
the spread of propagules into retained areas of native vegetation.

° Street lighting to be designed to direct light away from adjoining bushland areas and to
limit the impacts of light spill on native fauna habitats.

54 Residual impacts to be offset

5.4.1 Construction phase
Direct impacts

Clearing of vegetation

Conferral of biodiversity certification would result in direct impacts on 45.0 hectares of native
vegetation including 43.5 hectares of Scribbly Gum —Red Bloodwood —Angophora inopina
heathy woodland (PCT 1636) and 1.5 hectares of Smooth Barked Apple- Red Mahogany-
Swamp Mahogany- Melaleuca sieberi heathy swamp woodland (PCT 1649). This vegetation is
in moderate/good condition with a relatively high species diversity and very few weed presents.
The primary direct impacts on this vegetation are associated with clearing for industrial lots and
construction of associated infrastructure (roads, services etc.).

The proposal would remove a small number (33 clumps) of the threatened flora species,
Tetratheca juncea (Black-eyed Susan) which represents approximately 0.28 hectares of habitat
for this species (based on a 30 metre buffer around each individual). In addition up to 43.5
hectares of habitat for Angophora inopina (Charmhaven Apple) and 0.58 hectares of habitat for
Acacia bynoeana (Bynoe’s Wattle) would be removed from the subject site. The proposal would
also impact on non-threatened plant species including mature canopy trees and hollow bearing
trees.

The proposed development would result in the total clearing of the site. The future values of the
composition condition scores, structural condition score and function condition score would be 0
for each vegetation zone within the subject site.
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Table 5-2 Proposed removal of vegetation within the project site

Vegetation Community PCT (OEH 2018) Area within the project
site (ha)

Scribbly Gum —Red 1636 43.5
Bloodwood —Angophora

inopina heathy woodland

of the Central Coast

Smooth Barked Apple- 1649 15
Red Mahogany- Swamp

Mahogany- Melaleuca

sieberi heathy swamp

woodland of coastal

lowlands

Total 45.0

Removal of habitat resources

The vegetation that would be removed provides habitat resources for native fauna species,
including threatened species of fauna. The proposal would result in direct impacts on known
local populations of eight threatened fauna species. These include:

° Petaurus norfolcensis (Squirrel Glider)

° Glossopsitta pusilla (Little Lorikeet)

° Tyto novaehollandiae (Masked Owl)

° Daphoenositta chrysoptera (Varied Sittella)

° Pteropus poliocephalus (Grey-headed Flying-fox)

° Mormopterus norfolkensis (East-coast Free-tailed Bat)
° Miniopterus australis (Little Bent-wing Bat)
° Crinia tinnula (Wallum Froglet)

The proposal would remove approximately 45.3 hectares of habitat resources for these species
(except for Crinia tinnula (Wallum Froglet) for which the project would remove up to 1.5 hectares
of habitat) and would also remove potential habitat for a variety of other threatened fauna that
my utilise the site including:

° 43.5 hectares of potential foraging and nesting habitat for threatened woodland birds
such as the Dusky Woodswallow (Artamus cyanopterus), Speckled Warbler (Chthonicola
sagittata) and Scarlet Robin (Petroica boodang).

° 43.5 hectares of potential habitat, including potential roost trees for tree-roosting
microbats such as the Eastern False Pipistrelle (Falsistrellus tasmaniensis), Yellow
Sheathtail Bat (Saccolaimus flaviventris) and Greater Broad-nosed Bat (Scoteanax

rueppellii).

° 43.5 hectares of potential foraging and roosting habitat, for forest owls such as the
Barking Owl (Ninox connivens), and Powerful Owl (Ninox strenua).

° 43.5 hectares of potential foraging, shelter and nest or den sites for the Spotted-tailed
Quoll (Dasyurus maculatus).

° 43.5 hectares of potential foraging and roosting habitat, for cockatoos such as the Gang-
gang Cockatoo (Callocephalon fimbriatum) and Glossy Black Cockatoo (Calyptorhynchus
lathami).

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

document.
58 | GHD | Report for Darkinjung Local Aboriginal Land Council - Motorway Link Industrial Subdivision, 22/18652



° 43.5 hectares of potential foraging habitat for migratory nectarivorous species such as the
Regent Honeyeater (Anthochaera phrygia), Swift Parrot (Lathamus discolor) and Grey-
headed Flying-fox (Pteropus poliocephalus).

° Removal of 43.5 hectares of potential foraging and breeding habitat for Yellow-bellied
Glider (Petaurus australis).

° 1.5 hectares of potential habitat for the Eastern Chestnut Mouse (Pseudomys
gracilicaudatus).

The clearing of 45 hectares of native woodland and forest would include the removal of a large
number of mature trees. Mature trees have value for fauna populations as sources of foraging
resources such as leaves, nectar, sap or seed and substrate for invertebrate prey. In the context
of the extensive areas of native vegetation surrounding the site, the proposal would remove a
small proportion of available foraging resources for local populations of native fauna: 0.3% of
the extent of vegetation map units likely to contain similar foraging habitat in the locality (around
13,906 hectares based on LHCCREMS, 2009 vegetation mapping).

The subject site includes a large number of identified habitat trees, including large hollow-
bearing trees and stags. These trees would provide potential roost sites for forest owls,
cockatoos and/or threatened gliders among other species. They may also be utilised as a roost
or nest site by hollow-roosting microbats or smaller bird species. Plot data collected at the site
indicates that there is approximately 22 hollow bearing trees per hectare (i.e. 13 hollow bearing
trees were recorded within the six 0.1 hectare plots). Extrapolating this number over the 45
hectare impact area suggests an estimated impact on 990 hollow bearing trees across the
entire subject site.

Fauna injury and mortality

As described above, the subject site provides a variety of habitat resources for native fauna
species, including foraging, roosting and shelter resources for threatened species as well as
common native fauna. Groundcover vegetation, leaf litter and woody debris would provide
shelter and foraging substrate for reptiles, frogs and invertebrates. Construction is likely to result
in the injury or mortality of some individuals of these less mobile fauna species and other small
terrestrial fauna that may be sheltering in vegetation within the subject site during clearing
activities. There are an estimated 990 hollow-bearing trees in the subject site (as per above
extrapolation), and therefore there is a high potential risk of injury or mortality of arboreal
mammals or hollow-nesting birds. The potential for impacts on fauna utilising hollows would be
reduced through pre-clearance surveys of habitat trees. Alternative habitat resources and
refuge from construction activities is available in retained native vegetation adjoining the site.
More mobile native fauna such as native birds, bats, terrestrial and arboreal mammals that may
be sheltering in vegetation in the subject site are likely to evade injury during construction
activities.

Recommendations have been made in Section 5.3 above to minimise the risk of vegetation
clearing activities resulting in the injury or mortality of resident fauna.

Fragmentation or isolation of habitat

Habitat fragmentation through the clearing of vegetation can increase the isolation of remnant
vegetation and create barriers to the movements of small and sedentary fauna such as ground
dwelling mammals, reptiles and amphibians. Furthermore, habitat fragmentation can create
barriers to the movement of pollinator vectors, such as insects, and consequently affect the life
cycle of both common and threatened flora.
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The project would require the removal of vegetation and habitat and would create or increase
gaps in habitat that are the width of the project site. Remnant vegetation is present adjacent to
the site to the west and south west. The removal vegetation would result in the fragmentation of
a number of small areas of vegetation surrounding the subject site although it is unlikely that the
project would create a barrier to the movement of pollinator and seed dispersal vectors, such as
insects and birds and therefore would not completely isolate any areas of native vegetation.

Aquatic habitats

Aquatic habitats in the project site are limited. The project would remove small areas of low
quality aquatic habitat associated with ephemeral drainage lines and small depressions. These
are not classified as Key Fish Habitat and do not provide potential habitat for threatened fish.
Aquatic habitats would provide breeding and shelter resources for common frog and reptile
species as discussed above.

Indirect impacts

Weed invasion and edge effects

‘Edge effects’ can include increased noise and light or erosion and sedimentation at the
interface of intact vegetation and cleared areas. Edge effects may result in impacts such as
changes to vegetation type and structure, increased growth of exotic plants, increased
predation of native fauna or avoidance of habitat by native fauna. Edge effects would result from
construction activities and then continue to affect vegetation and habitats adjoining the project
site.

Altered environmental conditions along new edges can allow invasion by pest animals
specialising in edge habitats and/or change the behaviour of resident animals. Edge zones can
be subject to higher levels of predation by introduced mammalian predators and native avian
predators.

The proposal would result in new edges being established within areas of relatively intact native
vegetation to the west and south west of the subject site. Vegetation within and adjoining the
site is in relatively good condition with very few weed species present. There is therefore a high
risk that construction activities may increase the degree of weed infestation through dispersal of
weed propagules (seeds, stems and flowers) into areas of native vegetation via erosion (wind
and water) and via workers shoes and clothing and through construction vehicles. The risk of
introduction of weeds are likely to continue during operation of the proposal.

Management measures including the development of a weed management sub-plan as part of
the project CEMP would be implemented to mitigate these potential impacts (refer to
Section 5.3).

The creation of new edges within areas of native vegetation also has the potential to introduce
impacts associated with noise and light into areas of adjacent vegetation. This could in turn
result in disruptions to fauna utilising vegetation adjacent to the site (as described below).

The site however is already subject to a significant amount of noise impact due to its location
between the Newcastle-Sydney rail line and the Motorway Link.

Other relevant mitigation measures to reduce the impacts of edge effects include the
establishment of an APZ which would act as a buffer from development land, lighting design to
minimise light spill as well as dust suppression and erosion and sediment measures during
construction.
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Introduction and spread of weeds, pests and pathogens

Disturbance associated with vegetation clearing, vehicle traffic and general day to day
operations of the proposal during construction and operation of the proposal would increase the
potential for the spread, introduction and establishment of weed and pest species, and diseases
and pathogens.

Weed species are effective competitors for food and habitat resources and have the potential to
exclude native species and modify the composition and structure of vegetation communities.

Construction activities within the project site also have the potential to introduce or spread
pathogens such as Phytophthora (Phytophthora cinnamomi), Myrtle Rust (Uredo rangelii) and
Chytrid fungus (Batrachochytrium dendrobatidis) into adjacent native vegetation through
vegetation disturbance and increased visitation. There is little available information about the
distribution of these pathogens within the locality, and no evidence of these pathogens was
observed during surveys. Phytophthora and Myrtle Rust may result in the dieback or
modification of native vegetation and damage to fauna habitats. Chytrid fungus affects both
tadpoles and adult frogs and can wipe out entire populations once introduced into an area.

The potential for impacts associated with these pathogens is high, given the relatively
undisturbed nature of the subject site. Diseases and pathogens can be introduced or spread to
site via dirt or organic material attached to machinery, vehicles, equipment and employees. To
help mitigate the risk of pathogens being brought onto and/or spread through the site all
machinery brought to site will be washed down and inspected to be free of soils, seeds and
other organic material in accordance with Section 5.3.1.

Noise and light impacts on fauna

The majority of the proposed construction works would be undertaken during standard, daytime
construction hours. Exemptions and approval for works outside of the above standard
construction hours may be required during certain circumstances.

Construction noise would be temporary and generally confined to daylight hours. There would
be a minor increase above existing background levels and that is unlikely to result in a
significantly impact on fauna that occur in the subject site. Once the industrial development is in
operation there may also be some indirect impacts from noise and light around the immediate
periphery of the site. To help mitigate these impacts lighting within the development site will be
designed to direct light inward to limit the light spill into adjoining vegetation.

Noise impacts associated with the proposal are not expected to exceed those already present at
the site due to the adjacent Newcastle-Sydney rail line to the south east and the Motorway Link
to the north.

Aquatic disturbance and impacts on fish habitat

The introduction of pollutants from the project into the surrounding environment, if uncontrolled,
could potentially impact on water quality further downstream.

The potential for water quality impacts on Wallarah, are considered to be low to moderate given
the distance of the project site from and defined drainage lines, the buffer of vegetated land and
the use of mitigation measures during construction. Potential water quality impacts would be
managed through the implementation of mitigation measures, including the provision of
sedimentation basins, silt fences and other structures to intercept runoff.

No endangered aquatic communities, aquatic fauna or marine vegetation listed under the FM
Act or EPBC Act occur in the subject site and no significant impacts on riparian vegetation or
habitats downstream of the project site are anticipated as a result of the project. There would be

no impact on Key Fish Habitat as a result of the project.
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5.4.2 Operation phase

Impacts on biodiversity values would be largely restricted to the construction phase of the
project. There are however a number of potential impacts to surrounding vegetation that may
occur as a result of the operation of the proposal these include:

° Generation of additional light and noise

° Erosion and sedimentation as a result of runoff from hard stand areas
° Introduction of weed propagules by vehicle and/or tenants

° Fauna mortality as a result of collision with vehicles

° Increased risk of fire

° Rubbish dumping

These potential impacts are linked to human occupation of the site and are likely to persist
indefinitely. Mitigation measures to be implemented to minimise these potential impacts are
discussed in Section 5.3.1.
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6. Offset requirements

6.1 Assessment of impacts requiring offsetting

Impacts associated with the proposal that require offsetting include the removal of 45.0 hectares
of native vegetation, comprising:

° 43.5 hectares of PCT 1636- Scribbly Gum — Red Bloodwood — Angophora inopina heathy
woodland of the Central Coast

° 1.5 hectares of PCT-1649 -Smooth Barked Apple- Red Mahogany- Swamp Mahogany-
Melaleuca sieberi heathy swamp woodland of coastal lowlands

° 43.5 hectares of known habitat for the threatened flora species Angophora inopina
(Charmhaven Apple)

° 0.28 hectares of known habitat (containing 33 individuals) for the threatened flora species
Tetratheca juncea (Black-eyed Susan)

° 0.58 hectares of known habitat (containing 13 individuals) for the threatened flora species
Acacia bynoeana (Bynoe’'s Wattle)

° 43.5 hectares of known habitat for the threatened fauna species Petaurus norfolcensis
(Squirrel Glider)

° 1.5 hectares of known habitat for the threatened fauna species Crinia tinnula (Wallum
Froglet)

Impacts within the subject site requiring offsetting are shown on Figure 6-1.

6.2 Assessment of serious and irreversible impacts

The assessment of serious and irreversible impacts (SAll) is a central component of the BOS.
The purpose of considering SAll is to protect threatened species and threatened ecological
communities most at risk from extinction from potential development impacts or activities. It is
the responsibility of approval authorities to determine whether or not an impact on biodiversity
values is likely to be a SAIl. Under the BC Act, a determination of whether an impact is serious
and irreversible must be made in accordance with the principles set up in Section 6.7 of the BC
Regulation.

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

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

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

° Impact on the habitat of a species or ecological community that is currently observed,

estimated, inferred or reasonably suspected to have a very limited geographic
distribution, or

° Impact on a species or ecological community that is unlikely to respond to measures to
improve habitat and vegetation integrity and is therefore irreplaceable.
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A set of criteria have been developed and are included in the OEH Guidelines to assist a
decision-maker to determine a SAIl (OEH 2018f). Threatened biota that meet the criteria under
one or more of the above principles have been identified as potential SAll and are listed in the
fore mentioned document. Each potential SAll entity has an impact threshold identified which
can be used to help determine if a development will result in SAII.

No potential SAIl species or ecological communities (as identified in OEH 2018f) would be
impacted by the proposal.

6.3 Areas not requiring assessment

The entire subject site has been assessed as requiring offsetting therefore this section does ot
apply Calculation of the offset requirement for ecosystem credits

The data from the fieldwork and mapping was entered into version 1.2.3 of the BAM credit
calculator as a ‘Biodiversity Certification’ assessment to determine the number and type of
biodiversity credits that would be required to offset impacts of the proposal. The Biodiversity
credit report is included in Appendix D and summarised below.

A total of 1,214 ecosystem credits would be required to offset the impacts of the project as
shown in Table 6-1.

Table 6-1 Ecosystem credits required to offset impacts of the project

Plant community type Area (ha) | Current Future BC Act Ecosystem
vegetation | vegetation status credits
integrity integrity required
score score

1636 -Scribbly Gum — 435 61.5 0 1,170

Red Bloodwood —
Angophora inopina
heathy woodland on
lowlands of the Central
Coast

1649 -Smooth Barked 1.5 58.4 0 EEC! 44
Apple- Red Mahogany-

Swamp Mahogany-

Melaleuca sieberi

heathy swamp

woodland of coastal

lowlands

Total 1,214

Notes 1 Syamp Sclerophyll Forest on Coastal Floodplains of the NSW North Coast, Sydney Basin
and South East Corner bioregions.

6.4 Calculation of the offset requirement for species credits

Species credits required to offset impacts on threatened species comprise:

° 669 species credits to offset impact to 43.5 hectares of Angophora inopina (Charmhaven
Apple) habitat.

° Nine (9) species credits to offset impact to 0.28 hectares of known Tetratheca juncea
(Black-eyed Susan) habitat.

° 18 species credits to offset impact to 0.58 hectares of known Acacia bynoeana (Bynoe’s
Wattle) habitat.
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1,337 species credits to offset impacts to 43.5 hectares of known Petaurus norfolcensis
(Squirrel Glider) habitat.

33 species credits to offset impacts to 0.2 hectares of known Wallum Froglet (Crinia
tinnula) habitat.

Species credit requirements are summarised in Table 6-2 below.

Table 6-2 Species Credits required to Offset Impacts of the Development

Species Area of Habitat Species Credits
Required

Angophora inopina (Charmhaven Apple) 43.5 669
Tetratheca juncea (Black-eyed Susan) 0.28 9
Acacia bynoeana (Bynone’s Wattle) 0.58 18
Crinia tinnula (Wallum Froglet) 15 33
Petaurus norfolcensis (Squirrel Glider) 43.5 1,337
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7. Proposed conservation measures

7.1 Options to meet offset obligations

In accordance with the offset rules established by the Biodiversity Conservation Regulation
2018 there are various means by which offset obligations described in Section 6.1 can be met.
These include

° Retiring the appropriate credits from an established stewardship site
° Monitory payment directly into the Biodiversity Conservation Trust (BCT) or
° Funding an approved biodiversity action (note this mechanism is only available to actions

listed in the ancillary rules for biodiversity conservation actions (OEH 2018g) and
therefore is not relevant to this site)

7.2 Conservation measures proposed to offset impacts of
development

Darkinjung LALC's preferred approach to offset the residual impacts of the proposed
development is to secure and retire appropriate credits at a stewardship site located nearby to
the subject site. This site would be assessed in accordance with the BAM and a separate
Biodiversity Stewardship Site Assessment Report (BSAR) would be prepared that would
describe the ecosystem and species credits generated at the site. Vegetation types at this site
are similar to those at the subject site and it is anticipated that this site would provide habitat for
a similar suite of threatened species and contain the appropriate credits to at least partially meet
offset obligations for the proposal. Any residual credit shortfalls would be secured from
additional stewardship sites that provide biodiversity credits that comply with the trading rules of
the BOS including other nearby stewardship sites proposed on Darkinjung LALC lands within
the Central Coast Council area.

A payment to the Biodiversity Conservation Trust would only be considered if a suitable number
and type of biodiversity credits cannot be secured from stewardship sites owned by Darkinjung
LALC and/or other third parties.

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

document.
68 | GHD | Report for Darkinjung Local Aboriginal Land Council - Motorway Link Industrial Subdivision, 22/18652



8. Conclusion

Darkinjung Local Aboriginal Land Council (Darkinjung LALC) is proposing to rezone and
develop a 72 Lot industrial subdivision at 380 Motorway Link, Wallarah NSW. This Biodiversity
Certification Development Report (BCAR) has been prepared by GHD Pty Ltd to identify the
potential impacts of the conferring biocertification on biodiversity values within the subject site.
This assessment has been completed in accordance with the BAM and includes:

° Desktop assessment to describe the existing environment and landscape features of the
subject site and to identify the suite of threatened biota potentially affected by the
proposal.

° Field survey to describe the biodiversity values of the proposal footprint and surrounding

subject site and determine the likelihood of threatened biota and their habitats occurring
in the proposal footprint or being affected by the proposal.

° BAM calculations using the credit calculator version 1.2.3 to quantify the biodiversity
impacts of the proposal following implementation of measures to avoid and minimise
impacts and to determine the biodiversity credits that would be required to be retired to
offset the residual impacts of the proposal.

The conferral of biodiversity certification would result in the following impacts:

° Removal of 43.5 hectares of Scribbly Gum- Red Bloodwood-Angophora inopina heathy
woodland on lowlands of the Central Coast.

° Removal of 1.5 hectares of Smooth Barked Apple- Red Mahogany- Swamp Mahogany-
Melaleuca sieberi heathy swamp woodland of coastal lowlands, which is listed as Swamp
Sclerophyll Floodplain Forest Endangered Ecological Community under the Biodiversity
Conservation Act 2016 (BC Act).

° Removal of 0.28 hectares of known habitat for the the endangered plant Black-eyed
Susan (Tetratheca juncea) (listed as a vulnerable species under the BC Act and the
EPBC Act).

° Removal of 43.5 hectares of known habitat for the threatened flora species Angophora
inopina (Charmhaven Apple) (listed as a vulnerable species under the BC Act and the
EPBC Act).

° Removal of 43.5 hectares of known habitat for the threatened fauna species
Mormopterus norfolkensis (Eastern Freetail-bat) (listed as a vulnerable species under the
BC Act).

° Removal of 0.58 hectares of known habitat (containing 13 individuals) for the threatened
flora species Acacia bynoeana (Bynoe’s Wattle) (listed as an endangered species under
the BC Act and a vulnerable species under the EPBC Act).

° Removal of 43.5 hectares of known habitat for the threatened fauna species Miniopterus
australis (Little Bent-wing Bat) (listed as a vulnerable species under the BC Act).

° Removal of 1.5 hectares of known habitat for Crinia tinnula (Wallum Froglet) (listed as a
vulnerable species under the BC Act).

° Removal of 43.5 hectares of known habitat for the threatened fauna species Petaurus
norfolcensis (Squirrel Glider) (listed as a vulnerable species under the BC Act).

° Removal of 43.5 hectares of known foraging and potential breeding habitat for Tyto
novaehollandiae (Masked Owl) (listed as a vulnerable species under the BC Act).
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° Removal of 43.5 hectares of known habitat for Daphoenositta chrysoptera (Varied
Sittella) and Glossopsitta pusilla (Little Lorikeet) (listed as a vulnerable species under the
BC Act).

° Removal of 43.5 hectares of potential foraging and nesting habitat for threatened
woodland birds such as Artamus cyanopterus (Dusky Woodswallow), Chthonicola
sagittata (Speckled Warbler) and Petroica boodang (Scarlet Robin).

° Removal of 43.5 hectares of potential habitat, including potential roost trees for tree-
roosting microbats such as Falsistrellus tasmaniensis (Eastern False Pipistrelle),
Saccolaimus flaviventris (Yellow Sheathtail Bat) and Scoteanax rueppellii (Greater Broad-
nosed Bat).

° Removal of 43.5 hectares of potential foraging and roosting habitat, for forest owls such
as Ninox connivens (Barking Owl) and Ninox strenua (Powerful Owl).

° Removal of 1.5 hectares of potential habitat for Pseudomys gracilicaudatus (Eastern
Chestnut Mouse) (listed as a vulnerable species under the BC Act).

° Removal of 43.5 hectares of potential foraging, shelter and nest or den sites for Dasyurus
maculatus (Spotted-tailed Quoll).

° Removal of 43.5 hectares of potential foraging and breeding habitat for Yellow-bellied
Glider (Petaurus australis).

° Removal of 43.5 hectares of potential foraging and roosting habitat, for cockatoos such
as Callocephalon fimbriatum (Gang-gang Cockatoo) and Calyptorhynchus lathami
(Glossy Black Cockatoo).

° Removal of 43.5 hectares of potential foraging habitat for migratory nectarivorous species
such as Anthochaera phrygia Regent Honeyeater), Lathamus discolor (Swift Parrot) and
Pteropus poliocephalus (Grey-headed Flying-fox).

° Removal of 43.5 hectares of potential habitat for the threatened fauna species
Cercartetus nanus (Eastern Pygmy Possum) (listed as a vulnerable species under the BC
Act).

The proposal would also have potential indirect impacts to adjoining vegetation associated with
edge effects, light spill, noise and introduction of weeds and pathogens.

The proposal would not impact any threatened biota listed under the Fisheries Management Act
1994.

A BAM assessment and credit calculations have been performed in accordance with the
methodology (OEH 2018d) and using credit calculator version 1.2.3. Credits required to be
retired to offset the impacts of the proposal include:

° 1170 ecosystem credits for impacts on Scribbly Gum- Red Bloodwood-Angophora
inopina heathy woodland on lowlands of the Central Coast (PCT 1636).

° 44 ecosystem credits for impacts on Smooth Barked Apple- Red Mahogany- Swamp
Mahogany- Melaleuca sieberi heathy swamp woodland of coastal lowlands (PCT 1649).

° 669 species credits to offset impact to 43.5 hectares of Angophora inopina (Charmhaven
Apple) habitat.

° Nine (9) species credits to offset impact to 0.28 hectares of known Tetratheca juncea
(Black-eyed Susan) habitat.

° 18 species credits to offset impact to 0.58 hectares of known Acacia bynoeana (Bynoe’s
Wattle) habitat.

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

document.
70 | GHD | Report for Darkinjung Local Aboriginal Land Council - Motorway Link Industrial Subdivision, 22/18652



° 1,337 species credits to offset impacts to 43.5 hectares of known Petaurus norfolcensis
(Squirrel Glider) habitat.

° 33 species credits to offset impacts to 0.2 hectares of known Wallum Froglet (Crinia
tinnula) habitat.

Other threatened species known to occur within the site that are likely to be impacted by the
proposal are ecosystem credit species which would be offset through the retirement of the
above listed ecosystem credits.

Further targeted surveys for seven additional species credit species are required and will be
undertaken later in 2018.

To avoid and minimise potential impacts of the proposed conferral of biocertification on
biodiversity, a series of mitigation and management measures have been identified, which
would be implemented as part of the construction environmental management plan for the site.
The residual impacts would be appropriately offset by retiring credits from a nearby stewardship
site as well as other proposed stewardship sites within the Central Coast council area.
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Appendices
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Appendix A - Likelihood of occurrence table
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Appendix B - Species recorded within subject site

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

document.
GHD | Report for Darkinjung Local Aboriginal Land Council - Motorway Link Industrial Subdivision, 22/18652



ZG98T/ZZ ‘UOISINIPANS [LISNPU] Ul AeMIOJOIN - 19UN0D pueT [eulBuogy [eooT Bunfuniied 1o} uoday | aHO

X X X X X X X

X X X X X X X X X

X X X X

X X X X X

6v9T SrEgi

(1LDd) adA1 Ban

“Juswindop

Yeip SIY} YIm Uondsuuod ul 1o wody Buisue Aujiger 1o Aujigisuodsas Aue swiepsip gHO ‘me|] Ag paniwiad Jusixe wnuwixew ay) 0] Juswniop
1yeip ayl jo e Jo ped Aue 10eq181 1o Ajipow 03 ‘8an0u Inoyum ‘awi Aue Je ‘ybu ayl sanlasal gHO "uodn pailjal 8g Jou ISNW JUsWNI0op Yelip siy}
‘woJ) paldwi aq Aew Yyd1ym J0 ‘Ul paureIuod suolepuswwodal 1o suoisnjouod ‘suoiuido Aue Buipnjoul ‘SJua1u0d 8y “WIo) Yelp ul SI usWNdop SIy L

snlels

PV Odd3

snjels
PVv Od

onox3

ead-ysng AireH

ellaquIN AyreaH
e||uedesles asjeH
rad abpa areuuld
ead AIo|9 uap|oD
YreaH dwems uid
Yreay-pleag v
yreay-preag Apjold
UreaH wnje
YyeaH elod

uesns paka-yoe|g

abpas-pioms a|geliep

abpas-mes |elL

JeO-9ys oe|d

JaMmo| [auue|H 1assaT

1odwnuy anig

aleN uowwoD

©Bso||IA eaeua)nd
ele|naiagn] eaeualnd
esnjal eaeua)nd
eljojign. ellaqiinN
eaoe|oIA eiblaquapieH
wnyeuuld wniqojoydwos
winijoyiye| wnigojoydwos
elRUlROUl BlIabualds
‘dds uobodoona
snuuadiunf uobodoonaT
e||ayo|nd suoed3
e||Aydoioiw suoed3
eaoun( edayrena |

euedu eaqaiH
BISnap xuyiojnd
alelale| ewladsopidan
wnAeouo09 ewiadsopidaT]
19)Je]0 elUYyRD
esoulbignl eawneg
Si[eJ1onl| eulenseo||y
eljojeaul| adeshie|d
Jouiw snounoy

‘dds snjouesAy
silensne g|jaluounig

aWeN 2INusIIS

(eeaploged) aeaoeqe
(eeaploged) aeaoeqe
(eeaploged) aeaoeqe
(oeaploge) aeaoeqe
(oeaploge) aeaoeqe
(oeaploqe) aeaoeqe
(oeapioqed) seadeqe
aeaodeolg

aeaorolg

aeaorolg

aeaodrolg

aeaoeolg
aeaoediesoaeq

aeaoelu9|d
aeaoeladiD
aeaoeladiD
aeaoeladiD
aeadeladLD
aroadeladiD
aeaodeuLenNse)
aeaoeldy
aeaoeldy
aeadeIlIBYIUY
aeadeyuedy

a1ls 10algns ulylIm papliodal saloads eiol4



2G98T/ZZ ‘UOISIAIPGNS [LISNPU] Ul ABMIOJO - 19UN0D pueT [euBlogy [eo0T Bunlupiied o} Loday | aHO

X X

X X

X

X

X X X X

X X X X X

X X X X

X X X X

(1LDd) adA1 Baa

“Juswindop

yeip SIyl Yim uondauuod ul lo woly Buisue Anjigel 1o Aupgisuodsal Aue swredsip gHO ‘mel Ag paniwiad jusixe wnwixew 8yl 0] Juswnaop
1elip 8yl Jo e Jo ued Aue joenal Jo Ajpow 0] ‘@anou noyum ‘swn Aue e ‘ybu syl senlasal gHO "uodn palal 8q 10U ISNW JUBWINJ0P Yelp Syl
‘woJ) paldwi aq Aew yaiym 1o ‘Ul pauleiuod suolepuaWwilLodal 10 suoisnjouod ‘suoiuido Aue Buipnjoul ‘SJua1u0d 8y “Wioj Yelp ul SI uswnaop Siyl

ysng %211
AueboyeN dwems
AueboyeN pay

wno
A|gguos panes|-peoig

yregAbuns suym
regAbuuis umolg
poompoo|g pay

ysnigspmogd
panes|-MmoLeN
9|ddy uaneyw.eyd

a|ddy payieqg-ybnoy
wno pay AaupAs

ysni-1e|y paomoji-Auep

ysni-re\ papeay-Auids
uia4 Malids

Bel4-a1dind AIS
Jomdsey Japueuwlias
uomdsey Auanod
lamoyj-ueH ajed

SR/ 199MS
3l M PaWIWa)S-pay

snyels snyels

Y 048d3 1Y 09 | Jnox3 aweN uowwo)

enbique eazuny
rIsngols snidAeon3
eJ8jIUISaI smdAeon3
euwolsewsaey smdAeong

eaploqo|b smdAjeong
ele|[auded snidAjeong
elawwnb eiquAio)

Sleaul| uowsalsl|ed

euidour eioydobuy
epunguoj) eioydobuy
©1e1S09 eioydobuy
enbi|qo eipuewoT
elopnnw

"dsgns eionNW eIpURWOT

eljoyiBuo| eipURWOT]
Sleaul| eaespul
e||age|b eyifssed
©99113S elUOSIaTed
Sapl011oN3) sndiesouos
snuAbena) sndresouos
epig[e ejonaeds
e||Aydo.alay eiuspooo
Bl|oJIp1||aq eluspoo9
SUS|08ABNS BIoRIY
eljoJIAW eIoRIY
elj0116u0| BIORIY

aWeN 2INusIIS

aradelAN
aradelUAN
aeadelUAN
aeadrUAN

aradelAN
aeadeUAN
aeadelUAN
aeadelUAN

aeadrUAN
aeadelUAN
aeadelUAN
aeadeIpueWOo
aeadeIpuewo

aeadrIpuLWOT]
aradraespul

aeaoelne

aeraoepl|

aeaoebeloeH
aeaoebeloeH
ELERLEIE] o olo]o)
9e82BIUBP00)
9e82BIUBP00)
(oeapiosowln) aeaseqe
(eeaplosowl) aeadeqe
(oeaplosowl) aeadeqe




2S98T/2Z ‘UOISINPANS [eLISNPUI ur ABMICION - [19UN0D puer] feuibogy, 2207 Bunfupireq o) uoday | AHO

Jeip SIY} YIM uonodsuuod ul 1o wody Buisue Aujiger Jo Aujigisuodsas Aue swiepsip gHO ‘me|] Aq paniwiad jusixe wnuwixew ay) 0] Juswniop
1yelp 8yl Jo e Jo ued Aue joenal Jo Ajpow 0] ‘@anou noyum ‘swn Aue e ‘b syl seAlasal gHO uodn palal 8q 10U ISNW JUBWNJ0P Welp Syl
‘woJ) paldwi aq Aew Yyd1ym J0 ‘Ul paureIuod suolepuswwodal 1o suoisnjouod ‘suoiuido Aue Buipnjoul ‘SJua1u0d 8y “WIo) Yelp ul SI usWNdop SIy L

X |IADQ Ureljuno BSOW.IO0} eniague 9eaJea]0id
X syonswnIqg Jes|-peolg snijoyluowaue uobodos| 9eddea]oid
X eaxeH Jabui4 saplojf1oep eayeH 9e99eal0Id
X X eisyueg uidireH esojnuids eisyueg 9e99esloid
X X eISyueqg paAes|-ulaH elj0JIBuOo|qo eISYURY 9eaJea]0id
X Jamol4 piwelid wnuioLa ewiadsawo) aeaoe|ebA|od
X X elpuell epawsay | 9eadeod
X o ssel9) uoabid ared ejiwnd elelas aeadeod
X ‘dds ewuadsopniy aeadeod
X o sselo Aasep I9[jIAIN winfedsed aeadeod
X X dlued IN0j02-0M | 3[lwIs wnalued 9eadeod
X sselfano s,umoig lumolq snsolibei3 2raoe0d
X X olued Al B10LI]S BISe|0IUg aeadeod
X . yono) uowwo)d uojA19ep uopouikd aeaoeod
X . sselo sapoyy eueAeb slolyd aeadrod
X sselbleads umeaalyl suebeA epnsLy aeadrod
X sselbalip) v ‘dds epnsuy 2eade0d
X sselbreads 10 snadeuaAe uobodosiuy araoeod
X M ssel9) AsIyM snoluibliA uobodolpuy aeadeod
X A1 Asganig BIN|0A3) B|]aURIg aeadelwioyd
X X All-xe|4 anig Ba|nIaed g|jaueiq aeadelwioyd
X pIy210 anbuo ] abireT] eie|INgns s11A1s01dA1D aeaoepIydI0
X X 119g3IS eanale|aN 9eadRUAN
X X BSOpOU BIN3[eIBIN 9eadRUAN
X X 9al1-ea] Japus|s wniAlauL) wnwiadsoldaT aeadelUAN
X X uoojue | wnijourebAjod wnwiadsoida 9eaoRUAN
X 99.1-ea| usvI9 wnaseLod wnwJiadsoldaT aeadelAN

snrels sniels
(10d) adA1 Bap 10V 0ad3 | v Oog | anox3 aWeN uowwo) aWeN ounualos




2G98T/ZZ ‘UOISIAIPGNS [LISNPU] Ul ABMIOJO - 19UN0D pueT [euBlogy [eo0T Bunlupiied o} Loday | aHO

“Juswindop

Yelp SIyr yum uonodsuuod ul Jo woly Buisue Aujigel Jo Anjigisuodsas Aue swiepsip aHO ‘Me| Aq paniwiad Jusixe wnwixew sy} 01 Jusawndop
yelp 8yl Jo |e Jo yed Aue joes1a1 J0 Ajpow 0} ‘92)30u INoyuM ‘swn Aue e bl syl seniesal gHO "uodn pajjal 9g Jou ISNW JuUsWnNIop Yeip siyl
‘wouy paldwi ag Aew yaiym Jo ‘Ul paureluod suolepuawwlodal 1o suoisnjouod ‘suoluido Aue Buipnjoul ‘Sjusiuod 8y “Wioj Jelp ul Sl juswnaop SiyL

aldbew uelensne
paigiayoIng paid
[re1a|paau pareoiyl-aNym
rlINge00) Bulybne

rehybiu-19|mo uelensny
[llquioy) umolq

1 0

USIMQNIOS PaMOIg-IYM
(@]

Bouy padins-umolq

snyeis snieis
RY O049d3 19V 09 aWeN uowwo)

us21gn snanoeId aeplweny SOAY
sue|nholbiu aeplweny SoAY
snoloeId
sninoepned aepipody Sany
sndepuniiH
aeauinbaenou aepIuIpadly SanyY
o[99eq
snjeisLo aeplayiobay SanyY
so|aylobay
e|isnd eziyiueosy aeplziyuedy Sany
Sijeluoly oeplziyluedy SaAY
SIUI0o1IBS
lnuouad aepiyoeireqoAp elqydwy

saiseuApouw

911S 109[gNs ulylIm paplodal saloads eune

aWeN oINusIS

666T 10V UOIBAISSUOD ANSISAIPOIg puUe UO0N28]0.d USWUOIIAUT — 10V D9dd

X X
X USng-19]0IA Japusls
X 1amo|4 221y Japus|s

X X

X
X S)INSau0)
X
X Bungaso panes|-preoig

snrels snels
(LOd) adAL Baa VY 2943 | v og | onoxg aWeN uowwod

8T0Z 19V UoileA1asuo) Alisianipold = 19v Od

sa10ads a|qelau|nA se paisi] = A

el|oJiTe| B30y LIoyIURY aeadeaoylloyiueyx
snpeladouow snyiuegAH 9LaJL|0IA
Bl|oJlul] B3[BWId aeadeae|aWAY L
BSsoleIs eipolAdaT] aeaodruoNsay
snujw ewsipodw3 aeadeuoNsay
e||ayo|nd ajiydonad 9e39ea)0id
erebuo|go eluoosiad 9ea9eslold
SIA9| BIUOOSIad 9e99esloid

SWeN d4usidS



2S98T/2Z ‘UOISINPANS [eLISNPUI ur ABMICION - [19UN0D puer] feuibogy, 2207 Bunfupireq o) uoday | AHO

Jeip SIY} YIM uonodsuuod ul 1o wody Buisue Aujiger Jo Aujigisuodsas Aue swiepsip gHO ‘me|] Aq paniwiad jusixe wnuwixew ay) 0] Juswniop
1yelp 8yl Jo e Jo ued Aue joenal Jo Ajpow 0] ‘@anou noyum ‘swn Aue e ‘b syl seAlasal gHO uodn palal 8q 10U ISNW JUBWNJ0P Welp Syl
‘woJ) paldwi aq Aew Yyd1ym J0 ‘Ul paureIuod suolepuswwodal 1o suoisnjouod ‘suoiuido Aue Buipnjoul ‘SJua1u0d 8y “WIo) Yelp ul SI usWNdop SIy L

M eolUOWIRY aeplreydadlyoed SoAY
ysniyr-axuys Aaib B|ouI21N||0D

M SLIUBALNI aeplreydasAyoed SoNY
J9)ISIym snoyn. elreydsoAyoed

(@) A ela1dosAiyo 9epmISoaN SoAY
©||9IS palieA enisousoydeq

M wnaseulpuniy aepliuleIdaN Sany
pJigaolapsiw wnaealq

(0] elR|INOUNIRD aepibeydiipn SoNyY
pJigajem pal rlaRYI0YIUY

M Jayeakauoy SLISOJINBIQ aepibeydilsn SOAY
papeay-umolq smdaiyuisn

M ‘O Jayeakauoy Jabiu aepibeydilsn SOAY
pa)@ay2-aNym suAuopijAyd

M S11S0JINUS) aepibeydilsn Sany
[igauids ulgiseq  snyoduAyloyiueoy

M ereydasoueaw aepibeydilpN SoAY
Jauiw AsioN BULIOURN

M ‘O sdosAIya aepibeydisn Sany
Ja1eakauoy pade}-moj|aA sSnwoisouayol]

M usim-Airey quadns snaueAd sninfe aepunjep SOAY

O linouayaiq aepipjuisy SonY
youlj paureg-a|gnop eibAdoiuae |

M ‘0 Il oepip|sy S9NV
[re1aliy |nyneaq eing|douohers

O siwolljlsqel} {epIindnd SOAY
0039N2 pajre)-uey siuewoose)

M SapIou0I09 aepInInD Sany
uaAel uelfesnsny SNAI0D

M Jadaalosan eaeydoonsg| aepualoewl|D Sany
pareo.yi-auym saleqowJlo)

0] eulnoelb aepiweny Sany
Buome.nd paid eladans

snje1s sne1s
uoneAlasqo | 19V D9d3 19V D9 alueN uowwo) aweN o1nualas




2G98T/ZZ ‘UOISIAIPGNS [LISNPU] Ul ABMIOJO - 19UN0D pueT [euBlogy [eo0T Bunlupiied o} Loday | aHO uswnoop

yeip SIyl Yim uondauuod ul lo woly Buisue Anjigel 1o Aupgisuodsal Aue swredsip gHO ‘mel Ag paniwiad jusixe wnwixew 8yl 0] Juswnaop
1elip 8yl Jo e Jo ued Aue joenal Jo Ajpow 0] ‘@anou noyum ‘swn Aue e ‘ybu syl senlasal gHO "uodn palal 8q 10U ISNW JUBWINJ0P Yelp Syl
‘woJ) paldwi aq Aew yaiym 1o ‘Ul pauleiuod suolepuaWwilLodal 10 suoisnjouod ‘suoiuido Aue Buipnjoul ‘SJua1u0d 8y “Wioj Yelp ul SI uswnaop Siyl

(@) A A snjeydaooljod aepipodoiald elleWWweN
X0J-BulA|} papeay-Aaib sndouald

(@) snuubaiad aepuIsyd0pnasd eleWWeN
wnssod |reibull uowwod snJ|yoopnasd

M wnssod [reysniq "ds snunsoyou | sepusbuereyd ellewwely

0 sdaoinaiq aeplnelad ellewwep
1ap1|b rebns sninelad

M ‘O A SISUa9|0}I0U aepunelad ellRWWEN
1ap1Ib [puinbs sninelad

0 121 ysng sadiosny snney aepunin ellRWWEN

0 1e1 dwems snjoann| sniey aepuUn ellewwep

0 Aqejrem dwemg  401091q eige|e aepipodoloen ellRWWEN

0 nJuenis aepunAseq ellRWWEN
snuiysasue umolq snuiyosuy

O ‘4 X0} sad|nA sad|na aepiue)d elfewiwen

M A aelpue||joyaeAou aepIuoIf | Sany
[MO paxsew 0141 v

M STEIENC] aeplifew | Sany
akalan|is sdoisisoz

M edeosiqe aepunpidiyy Sany
[rewuey Aa1b einpidiyy

M BUUIDUOD aeploenisd Sany
199)1I0] Ysnwl enisdosso|o

M SNIWIXa aeploenisd Sany
B||9s0. ulalses snaladAie|d

O'M A e|jisnd aepioenisd SanyY
199)LI0| 3N enisdosso|

M snjopidajoioyo aeploenisd Sany
199)1I0| paIsealq-Aeas snsso|Boyol |

M snporewsaey aeploenisd Sany
199y1I0] Moquiel snsso|Boyou |

M silensne aeploloied Sany
ulgoJ MoJ|aA ulalsea euyesdoq

snjels

VY Oddd

snyels
Y 04 auweN uowwo)d

aWeN 2NuaIdS




2S98T/2Z ‘UOISINPANS [eLISNPUI ur ABMICION - [19UN0D puer] feuibogy, 2207 Bunfupireq o) uoday | AHO

yelp SIyr yum uonodsuuod ul Jo wouy Buisue Anjiger 1o Aupgisuodsal Aue swieasip qHO ‘me| Aq papiwiad jualxe wnwixew a8yl 01 ‘Juawnoop
yelp ayi Jo |e Jo ued Aue joeis1al 10 Aypow 0} ‘92)0u INoyum ‘swin Aue e ‘bl syl saniesal gHO "uodn paljal 8g Jou 1SN Juswnaop Yeip siyl
‘wouy paldwi aq Aew yd1ym Jo ‘Ul paureluod suoiepuswwodadl 10 suoisnjpuod ‘suoluido Aue Buipnjoul ‘SJuslu0d 8y “Wlioj Jelp ul Si Juswnaop SiyL

666T 10V UOITeAIaSU0D ANSIBAIPOIG pue Uoid8)0id JUsWUOIIAUT — 10y D9dd
9T0Z 19V UoieAIasuo) Alsianpolg = 19y Og

paplogal jpieaH = M

panIasqoO =0

sal10ads Alojesbiw e se paisi] = N

sa10ads a|qelau|nA se paisi] = A

o snaiseld3 paynuspiun "ds snjspedsap aepluoljiuadsap ellewwely
sn||Aydebaw aepiydojoulyy ellewwe|n

0 1eQg-90YSasIOH uialseq snydojouiyy
d‘A silensne aepluol|iiadsan ellRWWEN

(0] 1eg-buimiuag smi sniardoiuipy
snjiwnd aepluol|iiadsan elleWWEN

0 1eqg 1salo4 ulsise] snjapedsap
oLow aepluoliadsap elleWWERN

@] Yed psneM 8rejodoyd snqojoulreyo
A SISUBUBa20 aepluol|iiadsan elleWWEN

[SEL(EIIS

(0] 1eq-buimiuag uisiseq sniaydolul
A SISUa|0}I0U 9epISSO|0N elleWWEN

0 Jeq-|ie19ai4 uiaises snia1dowlio|N
lp|jnob aepluoliadsap elleWWE

0 Teg psmep s,pinoo snqojoulfeyo
1apu sdowizo 9epISSO|oN ellewwep

(@) 1eQ-|Ie198l S,9pIY sniaidowlon
silensne 9epISSO|0N elleWWEN

@] 1eg-|re1eald paduis-auyMm epliepe|
(@) 1K013086 aepluoliadsap elleWWeN

Jeq paJtea-buo| 18ssa| sn|iydoloAN

snje1s sne1s
uoneAlasqo | 19V D9d3 19V D9 alueN uowwo) aweN o1nualas




Appendix C - PCT and vegetation integrity plot data

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

document.
GHD | Report for Darkinjung Local Aboriginal Land Council - Motorway Link Industrial Subdivision, 22/18652
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Appendix D - Biodiversity credit report

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

document.
GHD | Report for Darkinjung Local Aboriginal Land Council - Motorway Link Industrial Subdivision, 22/18652
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GHD

Level 3 GHD Tower 24 Honeysuckle Drive Newcastle NSW 2300
PO Box 5403 Hunter Region Mail Centre NSW 2310

T:(02) 4979 9999 F: (02) 4979 9988 E: ntimail@ghd.com

© GHD 2018

This document is and shall remain the property of GHD. The document may only be used for the
purpose for which it was commissioned and in accordance with the Terms of Engagement for the

commission. Unauthorised use of this document in any form whatsoever is prohibited.

https://projects.ghd.com/OC/Newcastle/motorwaylinksitebiod/Delivery/Documents/2218652_REP_B
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NSW BAM Credit Summary Report

GOVERMNMENT

IProposaI Details

Assessment Id Proposal Name BAM data last updated *
00010691/BAAS17048/19/00010692 Motorway link Rezoning BCAR 12/06/2019

Assessor Name Report Created BAM Data version *
Arien Quin 09/07/2019 11

Assessor Number BAM Case Status Date Finalised
BAAS17098 Open To be finalised
Assessment Revision Assessment Type

0 Biocertification

* Disclaimer: BAM data last updated may indicate either complete or partial update of
the BAM calculator database. BAM calculator database may not be completely aligned
with Bionet.

I Ecosystem credits for plant communities types (PCT), ecological communities & threatened species habitat

Zone Vegetation zone Vegetation Area (ha) Constant Species sensitivity to gain class (for Biodiversity risk Potential SAIl Ecosystem
name integrity loss / BRW) weighting credits
gain

Scribbly Gum - Red Bloodwood - Angophora inopina heathy woodland on lowlands of the Central Coast

1 1636_High 61.5 414 0.25 High Sensitivity to Potential Gain 1.75 1114
Subtotal 1114
Assessment Id Proposal Name Page 1 of 3

00010691/BAAS17048/19/00010692 Motorway link Rezoning BCAR



NSW BAM Credit Summary Report

GOVERMNMENT

Smooth-barked Apple - Red Mahogany - Swamp Mahogany - Melaleuca sieberi heathy swamp woodland of coastal lowlands

2 1649_High 60.9 14 0.25 High Sensitivity to Potential Gain 2.00 43
Subtotal 43
Total 1157

ISpecies credits for threatened species

Vegetation zone name Habitat condition (HC) Area (ha) / individual (HL)  Constant Biodiversity risk weighting Potential SAIl Species credits

Acacia bynoeana / Bynoe's Wattle ( Flora )

1636_High 61.5 0.58 0.25 2 False 18
Subtotal 18

Angophora inopina / Charmhaven Apple ( Flora )

1636_High 61.5 414 0.25 1 N/A 636
Subtotal 636

Crinia tinnula / Wallum Froglet ( Fauna )

1649_High 60.9 14 0.25 1.5 False 32
Subtotal 32

Petaurus norfolcensis / Squirrel Glider ( Fauna )

1636_High 61.5 414 0.25 2 False 1273

1649_High 60.9 14 0.25 2 False 43
Subtotal 1316

Assessment Id Proposal Name Page 2 of 3

00010691/BAAS17048/19/00010692 Motorway link Rezoning BCAR
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Tetratheca juncea / Black-eyed Susan ( Flora )

1636_High 61.5 414 0.25 2 False 1273
1649_High 60.9 14 0.25 2 False 43

Subtotal 1316
Assessment Id Proposal Name Page 3 of 3

00010691/BAAS17048/19/00010692 Motorway link Rezoning BCAR
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