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Executive summary

Introduction

Roads and Maritime Services (Roads and Maritime) is seeking approval to construct the fifth
section of the Newcastle Inner City Bypass between Rankin Park and Jesmond (the project).
The project would involve the construction of about 3.4 kilometres of new four lane divided road
between Lookout Road at New Lambton Heights and Newcastle Road at Jesmond.

The approval is sought under Division 5.2 of the Environmental Planning and Assessment Act
1979 (EP&A Act) and the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act).

In accordance with the Secretary’s Environmental Assessment Requirements (SEARs) and
Supplementary SEARSs, an environmental impact statement (EIS) was prepared by Roads and
Maritime in November 2016 (Newcastle Inner City Bypass — Rankin Park to Jesmond
Environmental Impact Statement (Roads and Maritime Services 2016) to assess the potential
impacts of the project. The EIS was exhibited by the Department of Planning and Environment
(DP&E) for 30 days from 16 November 2016 to 16 December 2016.

A Biodiversity Assessment Report (GHD 2016c) was prepared in support of the EIS for the
project (Roads and Maritime Services 2016). The purpose of the assessment was to assess
potential biodiversity impacts from the project operation and construction, and where required,
identify mitigation measures.

Following exhibition of the EIS, receipt of submissions and further consultation with
stakeholders a number of design refinements have been made to the project. The main design
refinements are:

] The hospital Interchange would now be a full interchange with both north and south
facing ramps.

. Improved pedestrian and cyclist facilities including grade separation of the Jesmond Park
shared path and refinement to the shared path connections to the shared path bridge
over Newcastle Road.

] Refinement and inclusion of additional water quality treatment measures with permanent
operational water quality structures increased from five to eight.

. Construction work:

— New/adjusted construction compounds including access and utility connections.

— Refinement of the proposed extended construction hours to limit construction activities
carried out during the morning.

This updated biodiversity assessment report has been prepared in accordance with the SEARs
and Supplementary SEARs to assess the potential impacts of the project, including the design
refinements.

Methods
The main components of the methodology for the BAR were:

] 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 project,
carried out by Parsons Brinckerhoff (Parsons Brinckerhoff, 2015a).
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° Field surveys to describe the biodiversity values of the construction footprint and
surrounding study area and determine the likelihood of threatened biota and their habitats
occurring in the construction footprint or being affected by the project, carried out by
Parsons Brinckerhoff.

° Impact assessment to determine the potential impacts on threatened biota, migratory
species and Ramsar wetlands listed as MNES under the EPBC Act.

° Provision of recommendations to avoid and/or mitigate the impacts of the project on
threatened biota, migratory species and Ramsar wetlands listed as MNES under the
EPBC Act.

° FBA calculations using the major projects credit calculator v.4.1 (linear module) to

quantify the biodiversity impacts of the project and to determine the biodiversity credits
required to offset these.

The ecological survey, preparation of this BAR and biodiversity credit calculations were
performed by a team of accredited BioBanking assessors and ecologists in accordance with the
FBA.

Biological value

The study area is located within a large patch of remnant native vegetation within a mostly
developed urban landscape. The study area contains potential habitat for numerous threatened
biota including a known endangered ecological community (EEC) and known habitat for
threatened biota including Black-eyed Susan (Tetratheca juncea), Small-flower Grevillea
(Grevillea parviflora subsp. parviflora), Magenta Lilly Pilly (Syzygium paniculatum), the Squirrel
Glider (Petaurus norfolcensis), Powerful Owl (Ninox strenua) and Grey-headed Flying-fox
(Pteropus poliocephalus).

One EEC, three threatened flora species and five threatened fauna species were recorded
within the study area during field surveys for this assessment. An additional four threatened
fauna species have been previously identified within the study area during prior field surveys.
Likelihood of occurrence assessments were also carried out and identified an additional 33
threatened species not recorded during surveys, but likely to occur within habitats contained in
the study area.

About 19.8 hectares of Lower Hunter Spotted Gum Ironbark Forest EEC listed under the NSW
Threatened Species Conservation Act 1995 (TSC Act) was identified within the study area,
which has been identified as the eastern-most record of this EEC to date (Eastcoast Flora
Survey, 2015). One intermittent groundwater dependant ecosystem (GDE) occurs within the
construction footprint, Sydney Blue Gum — White Mahogany shrubby tall open forest
(comprising both the Syncarpia glomulifera and atypical variants).

A large population of Black-eyed Susan (Tetratheca juncea) comprising five sub-populations
totalling 10,381 plant clumps was recorded within the threatened flora study area during
targeted searches for the species. This population meets several of the criteria for an important
population as set out by the Environment Protection and Biodiversity Conservation Act 1999
referral guidelines for the vulnerable Black-eyed Susan, Tetratheca juncea (Department of
Sustainability Environment Water Population and Communities 2011 and Parsons Brinkerhoff,
2015).

Grey-headed Flying-foxes (Pteropus poliocephalus) were observed flying over the construction
footprint and blossom producing trees within the study area provide foraging resources for this
species. A known camp is located about 230 metres from the southern extent of the

construction footprint within Blackbutt Reserve. This is a locally important population, known to
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support breeding females, is the only known camp in the Newcastle local government area and
is the only continuously occupied camp in the Lower Hunter region (Geolink, 2013). The Grey-
headed Flying-fox is likely to forage in the study area and construction footprint on a regular
basis when food trees are in flower. Habitat contained within the study area also constitutes
critical habitat for this locally important population as it contains winter flowering resources
foraged by the Grey-headed Flying-fox.

One threatened arboreal mammal, the Squirrel Glider (Petaurus norfolcensis), was recorded
within the study area. This species is found to be widely, yet sparsely, distributed through dry
woodlands and forests in the Lower Hunter. Woodland within the study area was highly suited to
a range of arboreal mammals, including Squirrel Gliders, due to the relatively high-density of
hollow-bearing trees.

Powerful Owls (Ninox strenua) were recorded within the study area on numerous occasions
during surveys by Parsons Brinckerhoff (2015a). The high abundance of hollow-bearing trees at
the site provide a nesting resource for Powerful Owl and the presence of small arboreal
mammals provide a good source of prey. A breeding pair of Powerful Owls was observed within
the study area during targeted surveys in July 2014 (Parsons Brinckerhoff, 2015b).

There are no wetlands within the study area, however the study area occurs within the Ironbark
Creek catchment which drains into extensive areas of wetlands associated with the Hunter
River floodplain. The nationally significant and Ramsar listed site, Hunter Estuary Wetlands is
located about six kilometres downstream of the project. These wetland areas are protected by
various legislation, agreements and planning instruments that in some cases include multiple
listings for the same area:

. Hunter Estuary Wetlands Ramsar site (listed under the EPBC Act) — this comprises the
Kooragang Nature Reserve (located on the north arm of the Hunter River) and Shortland
Wetlands which is located about six kilometres downstream of the study area.

. Hunter Wetlands National Park (listed under the NSW National Parks and Wildlife Act
1974) — this site comprises a number of areas on the south and north arms of the Hunter
River, the nearest of which is about six kilometres downstream of the study area. This
area is also mapped as a nationally important wetland.

] There are a number of areas mapped under State Environmental Planning Policy no. 14
— Coastal Wetlands (SEPP 14) on the south and north arms of the Hunter River, the
nearest of which is about three kilometres downstream of the study area.

Project impacts
The project would result in the following direct impacts within the construction footprint:
. Disturbance of an overall construction footprint of about 51.8 hectares.

. Removal of about 43.5 hectares of native vegetation (worst case estimate) and
associated habitat resources for threatened fauna and flora species and other native
biota. This includes:

— Removal of about 7.1 hectares (worst case estimate) of Lower Hunter Spotted Gum
Ironbark Forest EEC listed under the TSC Act.

— Removal of about 4.4 hectares of HU782 Blackbutt-Turpentine-Sydney Blue Gum
mesic tall open forest on ranges of the Central Coast intermittent GDE (comprising
both the Syncarpia glomulifera and atypical variants).

. Removal of about 846 clumps of Black-eyed Susan (Tetratheca juncea).

° Removal of five known and about 17 potential Powerful Owl roost trees.
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. Removal of about 320 identified hollow-bearing trees within known Squirrel Glider
(Petaurus norfolcensis) habitat.

It is anticipated that the project would result in indirect impacts such as noise, lighting and
vibration to habitats within 20 metres of the project construction footprint, likely reducing the
suitability of this habitat for flora and fauna species. The inclusion of a 10 metre disturbance
buffer (assuming total clearing) to account for indirect impacts associated with the project has
resulted in an additional 7.4 hectares of native vegetation being included in the BioBanking
impact calculations.

About 7.1 hectares of the Lower Hunter Spotted Gum Ironbark Forest EEC which occurs within
the construction footprint would be removed by the project. The project would also result in
minor further fragmentation of this community as result of the project’s alignment. The
fragmentation and direct clearing of the EEC however, has been reduced through the route
selection and concept design phase to avoid and reduce impacts to this community. The project
is also likely to result in indirect impacts to this EEC such as weed invasion. Appropriate
mitigation and management measures will be implemented during the project to reduce these
impacts, including the implementation of the Biodiversity Offset Strategy.

The project would require clearing of about 846 clumps of an important population of Black-eyed
Susan (Tetratheca juncea) as defined under the Environment Protection and Biodiversity
Conservation Act 1999 referral guidelines for the vulnerable black-eyed susan, Tetratheca
juncea (Department of Sustainability Environment Water Population and Communities 2011).
The project impacts were assessed and determined likely to result in a significant impact on the
Black-eyed Susan important population. Appropriate mitigation and management measures will
be implemented during the project to reduce these impacts, including the implementation of the
Biodiversity Offset Strategy.

The project would result in the removal of about 320 identified hollow-bearing trees which
provide potential sheltering and breeding habitat for the Squirrel Glider (Petaurus norfolcensis).
Furthermore, the project would result in the clearing of 43.5 hectares of known foraging habitat
for the Squirrel Glider.

The project would require clearing about 43.5 hectares of critical foraging habitat for the Grey-
headed Flying-fox (Pteropus poliocephalus) which would result in a reduction of about 10 per
cent of native vegetation cover within the locality. A known camp and regionally important
population is located about 230 metres from the southern extent of the construction footprint
within Blackbutt Reserve. The Grey-headed Flying-fox is likely to forage in the study area and
construction footprint as part of its larger home range. The removal of about 43.5 hectares of
identified critical foraging habitat for this species is likely to result in a significant impact on the
local population of this species as it provides a reliable foraging resource during seasonal
bottlenecks for the population. Appropriate mitigation and management measures will be
implemented during the project to reduce these impacts, including the implementation of the
Biodiversity Offset Strategy.

The project would remove a section of an identified local area biodiversity corridor and has the
potential to impede fauna movement through the locality. A project-specific fauna connectivity
strategy, including installation of terrestrial and arboreal fauna crossing infrastructure, will be
implemented to maintain terrestrial and arboreal fauna connectivity across the alignment.
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The internationally significant wetland and Ramsar listed site, Hunter Estuary Wetlands is
located about six kilometres downstream of the project. The project would alter existing
hydrology as a result of the removal of about 43.5 hectares of native vegetation and partial
replacement with an impermeable surface upstream of the Ramsar site. A water quality and
watercourse assessment prepared for the EIS (GHD 2016a) and supplementary water quality
and watercourse assessment (GHD 2018) prepared for the submissions and preferred
infrastructure report determined that the project is unlikely to result in significant impacts to
groundwater, surface water, groundwater dependent ecosystems or sensitive downstream
receivers, including the Ramsar site listed wetlands.

About 4.4 hectares of HU782 Blackbutt-Turpentine-Sydney Blue Gum mesic tall open forest on
ranges of the Central Coast intermittent GDE would be cleared for the project, however this is
unlikely to result in any disruption to any other GDEs in the study area. A groundwater
assessment has been prepared for the project (GHD, 2016b) which discusses and assesses the
potential impacts of the project on identified GDEs in the study area. The project would involve
the construction of new fill and cuts that may result in a minor change to where perched
groundwater seeps in some areas, however it is not expected to change the drainage line to
which this seepage reports. The project is not expected to impact on any GDEs occurring
outside of the construction footprint. Furthermore, the project is not predicted to result in any
variation in the water table within 40 metres of any high priority GDEs (GHD, 2016b).

Impact mitigation and avoidance

In 2007, a strategic design for the project was displayed for community comment, with the
finalised preferred route corridor reserved in Newcastle City Council’s local environmental plan.

Roads and Maritime has carried out a comprehensive review of the 2007 strategic design and
as a result the preferred route corridor for the project has been substantially realigned and the
design further refined during the concept design phase in order to avoid sensitive ecological
constraints such as threatened ecological communities and threatened species as far as
possible. Impact avoidance through design has included the following:

. The project was realigned to:

— Minimise the loss of key Powerful Owl breeding trees and identified roost trees.

— Reduce impacts on identified populations of Black-eyed Susan, the 2007 strategic
design impacted an additional 112 clumps.

— Avoid impacts on identified threatened flora species Small Flower Grevillea (Grevillea
parviflora subsp. Parviflora).

— Reduce impacts on Lower Hunter Spotted Gum Ironbark Forest EEC.
— Retain a wider vegetation corridor west of the alignment to improve connectivity.

. The realignment of the project to the east of the 2007 strategic design allows for retention
of a wider vegetated corridor on the western side of the alignment, which improves
connectivity of vegetation and associated habitat and increases the viability of segregated
populations.

. The overall construction footprint has been minimised wherever possible to minimise
disturbance to existing vegetation and maximise retention of remnant vegetation.

. A bridge has been included instead of fill to span the northern Dark Creek tributary and
provide connectivity across the alignment.

. The southern interchange was modified and realigned to retain a large sub-population of
Black-eyed Susan (Tetratheca juncea).
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° Construction access tracks and construction compounds have been located as close as
possible to the final road formation and have used existing or future fire trails where
possible to minimise disturbance.

Mitigation measures have been developed to minimise the impact of the project on native flora,
fauna and ecological processes within the study area. Key measures to mitigate impacts on
biodiversity include:

° Development and implementation of a fauna connectivity strategy including installation of
fauna crossing infrastructure.

] Development of a construction environmental management plan and sub plans which
would include detailed measures to minimise impacts associated with the project.

. Implementation of a Biodiversity Offset Strategy (BOS).
Conclusions

Despite measures to avoid and mitigate impacts of the project on biodiversity, there will be
some unavoidable residual impacts on biodiversity values which will be offset. The project would
require the removal of about 51.8 hectares of vegetation, including about 43.5 hectares of
native vegetation, and an additional 7.4 hectares of native vegetation that would be indirectly
impacted within a 10 metre buffer of the construction footprint. The project is likely to result in a
significant impact on an important population of Black-eyed Susan (Tetratheca juncea). The
project would also result in the loss of about 43.5 hectares of known and potential habitat for
threatened biota including the Squirrel Glider, Powerful Owl and Grey-headed Flying-fox.

These residual project impacts will be offset in accordance with the NSW Framework for
Biodiversity Assessment and BioBanking Methodology which will be implemented as part of the
project’s Biodiversity Offset Strategy.
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Glossary and acronyms

AHD

Assessment Bilateral
Agreement

Assessment buffer area

BAR

BBCC

biobank site
BioBanking
BioBanking agreement

BioBanking Assessment
Methodology (BBAM)

BioBanking Trust Fund

Biodiversity credit

Biodiversity credit report

Biodiversity offsets

Biodiversity values

Bioregion

Biota

BOA

BOS

BVT

Australian height datum

Agreement between the Commonwealth of Australia and the State of
New South Wales (NSW) relating to Environmental Assessment

An assessment buffer was established 550 m either side of the
project construction footprint, totalling about 683 ha in area. The
percent native vegetation cover in the landscape is assessed within
this buffer area, taking into account both cover and condition of
vegetation.

Biodiversity Assessment Report

BioBanking Credit Calculator

Land that is designated by a BioBanking agreement to be a biobank
site

The biodiversity banking and offsets scheme established under Part
7A of the TSC Act

An agreement entered into between the landowner and the Minister
under Part 7A of the TSC Act for establishing a biobank site

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

The Trust Fund established under Part 7A of the TSC Act to hold
funds from the sale of credits

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

Specifies the number and type of biodiversity credits: required to
offset the impacts of a development to obtain a BioBanking
statement; or required to offset the impacts of a major project in
accordance with the FBA; or that would be generated through
conservation and management of a biobank site under a BioBanking
agreement

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

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

Bioregions are relatively large land areas characterised by broad,
landscape-scale natural features and environmental processes that
influence the functions of entire ecosystems. They capture the large-
scale geophysical patterns across Australia.

Total collection of living organisms including flora and fauna species
and ecological communities’.

Biodiversity Offsets Assessment

Biodiversity Offset Strategy; outlines how the proponent intends to
offset the impacts of the project.

Biometric Vegetation Type
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CEEC
CEMP

CEMP
CMA

Construction footprint

Cumulative impacts

DECCW

DEWHA

Direct impact

Direct impact area

DLWC

DotE

DPI

Ecosystem credit

Ecosystem credit
species

EEC

EIS

EMP
EP&A Act

Critically Endangered Ecological Community

Construction Environmental Management Plan

Construction Environment Management Plan
Catchment Management Authority

The land that would be directly impacted by construction of the
project (ie the clearing footprint). The construction boundary
represents the maximum footprint of the construction work for the
project. It allows space to construct the road formation, fencing,
ancillary facilities and temporary and permanent sedimentation
basins and store cleared materials.

The impact on the environment which results from the incremental
impact of the action when added to other past, present, and
reasonably foreseeable future actions. Cumulative impacts can result
from individually minor but collectively significant actions taking place
over a period of time. Refer to the project SEARs for cumulative
impact assessment requirements.

NSW Department of Environment, Climate Change and Water (now
the Office of Environment and Heritage (OEH))

Department of the Environment, Water, Heritage and the Arts (now
the Commonwealth Department of the Environment and Energy)

Where an event or circumstance is a direct consequence of the
action.

Area contained within the construction footprint area which will be
subject to direct impacts from the project such as clearing of
vegetation.

NSW Department of Land and Water Conservation

Department of the Environment (previously Environment, Water,
Heritage and the Arts (DEWHA) and Department of Sustainability,
Environment, Water, Population and Communities (DSEWPaC))
(now the Commonwealth Department of the Environment and
Energy)

Department of Primary Industries

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

A measurement of the value of EECs, CEECs and threatened
species habitat for species that can be reliably predicted to occur with
a PCT. Ecosystem credits measure the loss in biodiversity values at
a development site and the gain in biodiversity values at an offset
site. (OEH 2014)

Endangered Ecological Community
Environmental Impact Statement
Environmental Management Plan

NSW Environmental Planning and Assessment Act 1979. The Act
pertains to the core legislation relating to planning and development
activities in NSW.
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EPBC Act

ESCP
FBA

FFMP

FM Act
GDE
GHD

GIS
Habitat

IBRA

IBRA subregion

Indirect

Indirect impact area

Interchanges

KTP

LGA

Likelihood of

occurrence assessment

Locality
Major Project

MAP

Matters for further
consideration

Migratory species

Commonwealth Environment Protection and Biodiversity
Conservation Act 1999

Erosion and sediment control plan

The NSW Framework for Biodiversity Assessment. The methodology
to assess impacts on biodiversity that must be used by a proponent
to assess all biodiversity values on the development site for a major
project in accordance with The NSW Biodiversity Offsets Policy for
Maijor Projects (OEH 2014e).

Flora and fauna management plan

NSW Fisheries Management Act 1994. This Act provides the
framework for the protection of fishery resources within NSW.

Groundwater Dependent Ecosystems
GHD Pty Ltd
Geographic Information System

An area or areas occupied, or periodically or occasionally occupied,
by a species, population or ecological community, including any biotic
or abiotic component (OEH 2014).

Interim Biogeographic Regionalisation for Australia (Thackway and
Cresswell 1995)

The project is located within the Hunter subregion of the Sydney
Basin bioregion, according to the Interim Biogeographical
Regionalisation for Australia (IBRA) version 7 (Thackway and
Cresswell 1995; DotE 2015).

Where a primary action is a substantial cause of a secondary event
or circumstance which has an impact on a protected matter.

Area occurring within a 20 m buffer of the construction footprint and is
subject to indirect impacts of the project such as light spill and edge
effects.

A northern and a southern interchange would be constructed at either
end of the project, to enable connections with the existing sections of
the Newcastle Inner City Bypass and key arterial roads such as
Newcastle Road and Lookout Road. A half interchange would be
constructed to the west of the John Hunter Hospital precinct

Key Threatening Process

Local Government Area. A spatial unit representing the geographic
area that is under the responsibility of an incorporated Local
Government Council.

An assessment of a species’ or communities’ likelihood of occurrence
based on habitat, previous records/sightings and known distribution.

The area within a 10 kilometre radius of the project

Maijor Projects include State Significant Development (SSD) and
State Significant Infrastructure (SSI)

Management Actions Plan

Impacts that are considered to be complicated or severe that will
require further consideration by the consent authority (OEH 2014).
The assessment is based on thresholds detailed in Section 9 of the
FBA. These can also be included as part of the project SEARs.

Migratory species are those animals that migrate to Australia and its
external territories, or pass though or over Australian waters during
their annual migrations.
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Mitigation measure
MNES

NCC

NOW

NW Act

OEH

PCT

PMST
Population
Proposed road corridor

Ramsar wetland
Roads and Maritime

SEARs

SEPP

Species Credit

Species Credit Species

SSD
SSI

Study area

Target Species

TECs
the project

Threatened biota
Threatened flora study

area
TSC Act

An action to reduce the severity of an impact.
Matters of National Environmental Significance
Newcastle City Council

NSW Office of Water (now DPI| Water)

The Noxious Weeds Act 1993 (now repealed and replaced by the
Biosecurity Act 2015). This Act provides for the declaration of noxious
weeds by the Minister for Primary Industries

Office of Environment and Heritage (previously Department of
Environment and Climate Change (DECC) and Department of
Environment, Climate Change and Water (DECCW))

Plant Community Type. A classification of vegetation types which is
designed to be the NSW standard for community-level vegetation
mapping.

Protected Matters Search Tool

All the individuals that interbreed within a given area.

The land required for all operational elements of the project. This
area will become the Roads and Maritime owned road reserve and
includes the road formation and ancillary activities such as
permanent water quality treatment structures.

Wetland of International Importance listed under the Ramsar
convention

NSW Roads and Maritime Services

Secretary’s Environmental Assessment Requirements. These
requirements set out the matters to be addressed in the EIS. This
may include biodiversity impacts not considered by the FBA.

State Environmental Planning Policy

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 Species Profile Database. Threatened species and
populations that are assessed according to Section 6.4 of the FBA
(OEH 2014).

State Significant Development
State Significant Infrastructure

The area that was subject to a site survey and assessed for indirect
impacts arising from construction and operation of the project.
between Newcastle Road, Jesmond Roundabout, Rankin Park, the
John Hunter Hospital precinct, Lookout Road and both northern and
southern sides of McCaffrey Drive.

A species that is the focus of a study or intended beneficiary of a
conservation action or connectivity measure.

Threatened Ecological Communities

Construction of the fifth section of the Newcastle Inner City Bypass
between Rankin Park and Jesmond

Threatened species, populations or ecological communities listed
under the TSC Act and/or the EPBC Act

The area assessed and surveyed for threatened flora species by
Parsons Brinckerhoff (2015a).

NSW Threatened Species Conservation Act 1995. This Act provides
the statutory framework for biota of conservation significance in NSW
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TSPD Threatened Species Profile Database

VIS Vegetation Management System

VMP Vegetation Management Plan

WIRES Wildlife Information Rescue and Education Service

This report has been prepared by GHD (GHD Pty Ltd) for Aurecon Australasia Pty Ltd and may
only be used and relied on by Aurecon Australasia Pty Ltd for the purpose agreed between
GHD and the Aurecon Australasia Pty Ltd as set out in section 1.4 of this report.

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

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

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

subsequent to the date that the report was prepared.

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

1.1 Project overview

Roads and Maritime Services (Roads and Maritime) is seeking approval to construct the fifth
section of the Newcastle Inner City Bypass between Rankin Park and Jesmond (the project).
The approval is sought under Division 5.2 of the Environmental Planning and Assessment Act
1979 (EP&A Act) and the Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act).

The Newcastle Inner City Bypass is part of Roads and Maritimes’ long-term strategy to provide
an orbital road within Newcastle’s road network to connect the Pacific Highway at Bennetts
Green with the Pacific Highway at Sandgate (Figure 1-1).

Construction of the project would form part of the Newcastle Inner City Bypass. This would
provide improved traffic flows across the western suburbs of Newcastle and connect key
regional destinations such as Bennetts Green, Charlestown and Jesmond shopping centres,
John Hunter Hospital precinct, The University of Newcastle and the Pacific Highway.

The north-south road corridor was first planned in the 1950s and incorporated into the
Northumberland County Planning Scheme in 1957.

Sections of the Newcastle Inner City Bypass have opened progressively since the early 1980s
as outlined in Table 1-1.

Table 1-1 Newcastle Inner City Bypass sections status

Longth

West Charlestown Bypass 6 km Completed in 2003
B Kotara to Rankin Park 2.4 km Completed in 1983
C Rankin Park to Jesmond 3.4 km Subject to this planning approval
D Jesmond to Shortland 3.2 km Completed in 1993
E Shortland to Sandgate 2.3 km Completed in 2014

A strategic design for the Rankin Park to Jesmond project was displayed for community
comment in 2007. Community feedback was considered to finalise the preferred route corridor,
which was reserved in Newcastle City Council’s local environmental plan.

In June 2014 the NSW Government announced it would complete the $280 million Rankin Park
to Jesmond section of the bypass, including $150 million from Restart NSW to progress the
project. Roads and Maritime has since carried out a comprehensive review of the 2007 strategic
design and a refined strategic design was displayed for community feedback in May and June
2016. A concept design has since been developed for the project, which forms the basis of this
assessment that has been prepared to support the environmental impact statement (EIS) for the
project.

In accordance with the requirements of the EP&A Act and EPBC Act, an EIS was prepared by
Roads and Maritime in November 2016 (Newcastle Inner City Bypass — Rankin Park to
Jesmond Environmental Impact Statement (Roads and Maritime Services 2016) to assess the
potential impacts of the project. The EIS was exhibited by the Department of Planning and
Environment (DP&E) for 30 days from 16 November 2016 to 16 December 2016.

Following exhibition of the EIS, receipt of submissions and further consultation with
stakeholders a number of design refinements have been made to the project as described in
Section 1.2.
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1.2 The project
1.2.1 Overview

The project would involve the construction of about 3.4 kilometres of new four lane divided road
between Lookout Road at New Lambton Heights and Newcastle Road at Jesmond. The project
is located in the Newcastle local government area (LGA), about 11 kilometres west of the
Newcastle central business district and about 160 kilometres north of Sydney (Figure 1-1).

The key features of the project (Figure 1-2) now include:
. New road with two lanes in each direction, separated by a median.
. Three interchanges, consisting of:

— Northern interchange providing access to Newcastle Road and the existing Jesmond
to Shortland section of the Newcastle Inner City Bypass. The full interchange provides
all movements to/from the bypass and Newcastle Road.

— Hospital interchange providing access between John Hunter Hospital precinct and the
bypass. The full interchange provides all movements to/from the bypass.

— Southern interchange providing access to Lookout Road and the existing Kotara to
Rankin Park section of the Newcastle Inner City Bypass. The bypass would travel
under McCaffrey Drive. The half interchange provides connection in both directions on
Lookout Road.

. Structures along the road to allow for drainage, animal and bushwalker access.

. Tie in and upgrades to connecting roads, including Lookout Road, McCaffrey Drive and
Newcastle Road.

. Large cut and fill embankments due to steep and undulating terrain.

. Pedestrian and cycling facilities, including a shared path bridge over Newcastle Road.
. Noise barriers and/or architectural treatment, as required.

. Permanent operational water quality measures.

Ancillary work to facilitate construction of the project (Figure 1-3), including:

3 Adjustment, relocation and/or protection of public utilities and services.
3 Mine subsidence treatment, as required.
. Temporary construction facilities, including sedimentation basins, compounds and

stockpile sites.
3 Temporary and permanent access tracks.
. Concrete/asphalt batching plant, as required.
1.2.2 Design refinements
There are two types of design refinements:
. Main design refinements.
. Minor design refinements.
Main design refinements
The main design refinements are:
. Hospital Interchange layout:

— The addition of south-facing ramps results in a full interchange with both north and
south facing ramps, providing access between the bypass and the hospital precinct.

GHD | Report for Aurecon Australasia Pty Ltd - Newcastle Inner City Bypass - Rankin Park to Jesmond, 22/17656 | 3



Pedestrian and cyclist facilities

— Jesmond Park shared path — an overpass bridge (Bridge 8) and underpass
arrangement would now be provided at the northern interchange to provide an east-
west grade separated shared path for both pedestrians and cyclists.

— Hospital interchange — the shared path crossing of the southbound off-ramp would
now be controlled by traffic lights.

— Southern interchange — a new northbound cycleway connection from Lookout Road to
the bypass would be provided for on-road cyclists.

— Southern interchange — a new southbound cycleway crossing controlled by traffic
lights would be provided from the bypass to Lookout Road for on-road cyclists.

— McCaffrey Drive — the proposed pedestrian footpath on the northern side would now
be replaced with a wider shared path for use by both pedestrians and cyclists.

— Lookout Road and McCaffrey Drive intersection — the pedestrian crossings on the left
turn lane from McCaffrey Drive onto Lookout Road, and across Lookout Road would
now both be shared path crossings controlled by traffic lights.

— Shared path bridge over Newcastle Road — the connections either side of the shared
path bridge (Bridge 7) over Newcastle Road have been refined to improve connectivity
with existing shared paths.

Water quality treatment structures:
— Refinement and inclusion of additional treatment measures with permanent
operational water quality structures increased from five to eight.

Construction work:

— Newl/adjusted construction compounds including access and utility connections

— Refinement of the proposed extended construction hours to limit construction activities
carried out during the morning.

Minor design refinements

Bridges

— Adjustments to the cross section of Bridge 2 to allow for the McCaffrey Drive shared
path

— Widening of Bridge 3 to allow for the full hospital interchange.

Flooding and drainage:

— Refinement of the proposed flood mitigation work near the northern interchange, to
allow for the grade separation of the Jesmond Park shared path.

— Adjustments to the project drainage design to reflect other design refinements.

Cuttings and embankments:

— Adjustments to the estimated cut and fill volumes required for the project to reflect
other design refinements.

Proposed road corridor:
— Minor adjustments to the proposed road corridor to reflect other design refinements.
Property acquisition:

— Minor adjustments to the property acquisition requirements for the project to reflect
other design refinements.
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. Noise mitigation work:

— Adjustments to the preliminary operational noise mitigation scenario.

. Directional signage:

— Addition of directional signage on the surrounding road network.

. Construction work:

— Minor adjustments to the construction footprint to reflect other design refinements.

— Minor adjustments to potential construction lease areas to reflect other design
refinements.

— Adjustments to earthworks, erosion and sediment control and construction materials to
reflect other design refinements.

— Refinement of the early work construction activities.

1.2.3 Project objectives

The key objectives of the project are to:

. Provide continuity of the Newcastle Inner City Bypass between Bennetts Green and
Sandgate.

. Reduce travel times and congestion on the Newcastle Inner City Bypass.

. Provide traffic relief on key parts of the surrounding road network.

In so doing, it is intended to:

. Improve road safety.
. Minimise impacts on the natural and built environment.
. Provide value for money.

To support the project objectives, the concept design and EIS has been developed by:

. Designing the project to consider the environmental constraints and avoid or minimise
impacts to the environment.

. Satisfying the technical requirements for the design of the project.

3 Optimising the concept design to ensure the project can be constructed and maintained
both practically and efficiently.

. Applying appropriate urban design, landscape and visual principles in the concept design
of the project elements.

. Carrying out appropriate community and stakeholder consultation.

. Designing all connections, modifications and improvements necessary to link the project
to the existing road network.

. Planning temporary arrangements which minimise disruption to local and through traffic
and maintain access to adjacent properties during construction.

The overall project goal is to achieve the best possible result for each of these tasks, both in
isolation and when considered together.
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1.2.4 Study area

The study area subject to this assessment comprises the area between Newcastle Road,
Jesmond Roundabout, Rankin Park, the John Hunter Hospital precinct, Lookout Road and both
the northern and southern sides of McCaffrey Drive. The study area consists of the operational
and construction footprints, including areas which could be indirectly impacted by the project
(Figure 1-4).

1.2.5 Definitions
For the purpose of this assessment, the following definitions have been used:
° The ‘project’ refers to the proposed work which are shown on Figure 1-2.

. The ‘proposed road corridor’ refers to the land required for all operational elements of the
project. This area will become the Roads and Maritime owned road reserve and includes
the road formation and ancillary activities such as operational water quality treatment
structures (Figure 1-4 ).

. The ‘construction footprint’ refers to the land that would be directly impacted by
construction of the project (ie clearing footprint). The construction footprint represents the
maximum footprint of the construction work for the project. It allows space to construct the
road formation, fencing, ancillary facilities and temporary sedimentation basins and store
cleared materials (Figure 1-2, Figure 1-3 and Figure 1-4).

. The ‘study area’ refers to the area that was subject to field surveys for the project
completed by Parsons Brinckerhoff and assessed for direct and indirect impacts arising
from construction and operation of the project. This comprised the area of bushland
between Newcastle Road, Jesmond Roundabout, Rankin Park, the John Hunter Hospital
precinct, Lookout Road and both northern and southern sides of McCaffrey Drive (Figure
1-4).

. The ‘threatened flora study area’ refers to the area assessed for threatened flora species.
The location of the threatened flora study area is shown on Figure 1-4.

. The ‘locality’ refers to the area within a 10 kilometre radius of the project.

] IBRA subregion — the project is located mostly within the Wyong subregion of the Sydney
Basin bioregion, according to the Interim Biogeographical Regionalisation for Australia
(IBRA) version 7 (Thackway and Cresswell 1995; DotE 2015). A small section at the
northern end falls within the Hunter IBRA subregion.

1.3 Purpose of this report

A Biodiversity Assessment Report (GHD 2016c) was prepared in support of the EIS for the
project (Roads and Maritime Services 2016). The purpose of the assessment was to assess
potential biodiversity impacts from the project operation and construction, and where required,
identify mitigation measures.

The assessment was prepared to address the Secretary’s Environmental Assessment
Requirements (SEARs) and Supplementary SEARs for the Newcastle Inner City Bypass
between Rankin Park and Jesmond for the purpose of seeking project approval under the EP&A
Act and EPBC Act. Table 1-2 outlines the requirements relevant to this assessment and where
they are addressed in the report.
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This updated biodiversity assessment report has been prepared in accordance with the SEARs
and Supplementary SEARs to assess the potential impacts of the project, including the design
refinements described in Section 1.2.2. This updated assessment also includes the following
updates that were carried out to address issues raised in the submission from the NSW Office
of Environment and Heritage (OEH):

o Additional vegetation surveys have been carried out and has resulted in refinements to
the mapped vegetation communities (Section 3 and Appendix N).

. Targeted surveys for Green and Golden Bell Frog have been carried out in a stormwater
dam located in Birchgrove Drive with no frogs detected (Section 4 and Appendix N).

. The biodiversity offset credits required for the project have been updated (Section 10 and
Appendix B).

1.4 Legislative context and SEARs

1.4.1 Assessment of major projects

Environmental impact statements (EIS’s) are prepared to assess the impacts of major projects,
including State Significant Infrastructure (SSI) projects, under Division 5.2 of the Environmental
Planning and Assessment Act 1979 (EP&A Act). This Biodiversity Assessment Report (BAR)
forms part of the EIS being prepared for the Newcastle Inner City Bypass —Rankin Park to
Jesmond project and assesses the biodiversity impacts of the project.

Secretary’s Environmental Assessment Requirements

EIS’s are subject to a range of legislative and policy requirements as set out in the Secretary’s
Environmental Assessment Requirements (SEARSs) (issued 3 March 2015).

The SEARSs require the BAR to address the following:
] The likely biodiversity impacts of the development, having regard to OEH’s requirements.

] Details of the biodiversity offsets to compensate for significant residual impacts required
to offset the development in accordance with the Framework for Biodiversity Assessment
(FBA) (OEH 2014b).

Appendix A contains a copy of the SEARSs for the project and further detail on where specific
requirements have been addressed in the BAR.

In accordance with the SEARs, a BAR has been prepared to quantify the project’s impacts and
to determine suitable offsets in accordance with the NSW Biodiversity Offsets Policy for Major
Projects and Framework for Biodiversity Assessment (Sections 6 and 10).

Matters for further consideration

On 20 January 2015, the NSW OEH provided ’project specific SEARs (Attachment B to the
SEARSs) which outlined ‘matters for further consideration’ in addition to the project SEARs. The
following additional requirements were made by OEH in respect to the project:

“Impacts on the following species and ecological community will require further consideration
and provision of the information specified in section 9.2 of the Framework for Biodiversity
Assessment:

. Corybas dowlingii (Red Helmet Orchid) — This taxon has been poorly recorded within the
Wyong IBRA Sub-Region (ie main population centred around Port Stephens and
Bulahdelah) and as such any potential loss could significantly reduce the viability of this
species (as stated in Section 9 of the FBA). OEH understands that Roads and Maritime
ecological consultants have undertaken some targeted threatened orchid surveys and to
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date have not detected any Corybas species. However, OEH has received photographic
evidence (in June 2013) from George McGregor Park (Rankin Park) within the western
part of the proposed development of a Corybas species which has affinity with the
threatened C. dowlingii. As such OEH expects appropriately targeted sampling to be
undertaken during its known flowering period (June) and samples sent to the NSW
Herbarium for identification. OEH will provide assistance with details of the location of
recently observed Corybas to assist with the targeted sampling. C. dowlingii flowers from
June to (early) August (Jones 2004). Specifically, C. dowlingii and C. barbarae (a more
common related taxon) often occur sympatrically, with the former species typically
flowering as C. barbarae is finishing (Jones 2004); in Stoney Ridge Reserve (Soldiers
Point) in the Port Stephens region C. dowlingii is known to flower from mid to late-July
(Okada 2006).

° 'Lower Hunter Spotted Gum Ironbark in the Sydney Basin Bioregion' endangered
ecological community - This EEC has been poorly recorded within the Wyong IBRA Sub-
Region and as such any potential loss could significantly reduce the viability of this
community, particularly so given this may represent one it's most easterly occurrences.
OEH understands that this community has been nominally determined as present within
the project area (ie Biometric Vegetation Type — HU629 Spotted Gum - Broad-leaved
Ironbark Grassy Open Forest). OEH recommends that further assessment is required to
confirm the presence of this community within the study area. This should be undertaken
by a person with relevant experience with this particular community.”

Further consideration of these matters has been carried out in the BAR in accordance with the
FBA (Section 8.3).
EPBC Act Assessment Requirements

The project was referred to the Commonwealth Department of the Environment (DotE) (now the
Commonwealth Department of the Environment and Energy) on 25 August 2015 (referral
number 2015/7550).

On 15 October 2015, the Commonwealth Government Minister for the Environment determined
the project to be a ‘controlled action’. Consequently, the project requires assessment and
approval by the Commonwealth Minister for the Environment under the EPBC Act in addition to
the approval from the NSW Minister for Planning under the EP&A Act.

The controlling provisions (MNES) identified by the EPBC Referral decision of relevance to the
project are:

. Black-eyed Susan (Tetratheca juncea).

. Grey-headed Flying Fox (Pteropus poliocephalus).

. Leafless Tongue Orchid (Cryptostylis hunteriana).

. Newcastle Doubletail (Diuris praecox).

. Ecological character of the Hunter Estuary Wetlands Ramsar site.

In February 2015, the Commonwealth Government and the NSW State Government signed the
Agreement between the Commonwealth of Australia and the State of New South Wales relating
to Environmental Assessment (the Assessment Bilateral Agreement) under section 45 of the
EPBC Act. The Assessment Bilateral Agreement accredits the assessment process of Division
5.2 under the EP&A Act, so that a separate assessment under Part 8 of the EPBC Act is not
required.
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Schedule 1 of the NSW Bilateral Agreement details the accredited assessment process for the
project under the Bilateral Agreement. This entails controlled actions pursuant to Section 75 of
the EPBC Act determined before the start date. Any controlled action subject to a bilateral
agreement must also be subject to additional requirements: provide documentation in response
to guidelines issued by the NSW Minister or Director General, and make assessment
documentation available to the public and available for comment. A detailed assessment report
must be prepared for the action in accordance with 3.4 of Schedule 1 of the NSW Bilateral
Agreement.

Following consultation between the NSW Department of Planning and Environment (DP&E) and
the Commonwealth Department for the Environment (DotE), Supplementary SEARs were
issued for the project on 19 November 2015. The Supplementary SEARs are required to be
addressed in conjunction with the original project SEARs issued on 3 March 2015. The project’s
Supplementary SEARs are provided in Appendix A.

The specific matters raised in the Supplementary SEARs relevant to biodiversity have been
addressed in the BAR (Section 8.4).

1.4.2 Biodiversity assessment report

This BAR addresses the specific matters raised in the SEARs and Supplementary SEARs
relevant to biodiversity. In accordance with the SEARs, the BAR uses the Framework for
Biodiversity Assessment (FBA) to quantify the project’s impacts and the BioBanking
Assessment Methodology (BBAM) to determine suitable offsets in accordance with the NSW
Biodiversity Offsets Policy for Major Projects (OEH 2014e).

The FBA underpins the offset policy, and contains the assessment methodology that is required
to quantify the potential impacts on biodiversity and to determine the required offsets for a major
project. Where the proponent is proposing to establish an offset for a major project, the BBAM is
used to assess the biodiversity values of the offset site and to identify the number and type of
biodiversity credits created.

A biodiversity offset strategy (BOS), provided in Appendix B has been prepared to outline how
the proponent intends to retire the credits or provide supplementary measures to offset the
impacts of the major project. Under the policy, the BAR and BOS are required to form part of the
EIS for the project and must be carried out by a person accredited in accordance with section
142B(1)(c) of the NSW Threatened Species Conservation Act 1995 (TSC Act).

This BAR has been prepared by accredited assessors (Section 3.1.4) and includes desktop
assessments, site surveys and offset calculations in accordance with the FBA.

Table 1-2 identifies where the biodiversity assessment requirements under NSW and
Commonwealth legislation and policy are addressed in this BAR. Appendix A contains a copy of
the SEARs and Supplementary SEARs for the project and further detail on where specific
requirements have been addressed in the BAR.

Table 1-2 Commonwealth and NSW Assessment requirements

Biodiversity assessment Required by Section addressed

Inventory

Identification of the terrestrial Framework for Section 2
biodiversity values, including NSW  Biodiversity Section 3
listed threatened species and Assessment

. Section 4
endangered ecological

communities, in the proposed
construction footprint.
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Biodiversity assessment Required by Section addressed

Identification of aquatic biodiversity  Policy and guidelines Section 4.4

values in the area proposed for fish habitat
construction footprint. conservation and
management
Identification of nationally listed EPBC Act Bilateral Section 5
threatened species, endangered Agreement

ecological communities and
migratory species in the proposed
construction footprint.

Further consideration of the FBA Section 8.3
following matters: SEARSs (OEH
e Corybas dowlingii (Red Helmet requirements)

Orchid)

e Lower Hunter Spotted Gum
Ironbark Forest EEC

Impact assessment

Description of the full range of Secretary’s Section 8
impacts of the project on Environmental
biodiversity Assessment

Requirements

Description of the direct (related to ~ Framework for Section 8

vegetation clearance) impacts of Biodiversity

the project on biodiversity Assessment

Carry out an assessment of the EPBC Act Bilateral Sections 8.3 and 8.4
nominated protected matters that Agreement

may be significantly impacted by Supplementary SEARs
the development:

Listed threatened species:

¢ Black-eyed Susan (Tetratheca
Juncea) — vulnerable, and

® Grey-headed Flying-fox
(Pteropus poliocephalus) —
vulnerable,

¢ | eafless Tongue-orchid
(Cryptostylis hunteriana) -
vulnerable, and

¢ Newcastle Doubletail (Diuris
praecox) - vulnerable.

e Ramsar Wetlands:

The Hunter Estuary Wetlands
Ramsar site

Impacts resulting in:

¢ A substantial and measurable
change in the hydrological
regime of the wetland
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Biodiversity assessment Required by Section addressed

e A substantial and measurable
change in the water quality of
the wetland.

Mitigation measures

Description of the mitigation Framework for Section 7
measures to be applied Biodiversity

Assessment
Description of the specific EPBC Act Bilateral Section 9

mitigation measures to be applied Agreement
for each nationally listed species,
EEC and migratory species.

Offset requirements

Quantification and description of Framework for Section 10
biodiversity offsets required for the  Biodiversity

unavoidable direct impacts of the Assessment

project on threatened species and

EECs

Quantification and description of EPBC Act Bilateral Section 10
biodiversity offsets required for all Agreement

direct and indirect significant Supplementary SEARs

residual impacts on nationally listed
species, EEC and migratory

species.

Offset proposals

Details of how offsets provided Framework for Appendix B - Biodiversity

meet expected loss Biodiversity Offset Strategy
Assessment

Demonstrate offsets for MNES are EPBC Act Bilateral Appendix B- Biodiversity

like-for-like, consistent with the Agreement Offset Strategy

EPBC Act Bilateral Agreement Supplementary SEARs
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Landscape features

2.1 Identified features

The FBA requires the assessment of landscape features to help describe the biodiversity values
of the construction footprint and assess the impacts of the project. Landscape features relevant
to the FBA calculations are shown on Figure 1-4, Figure 2-1, Figure 2-2 and Figure 3-1 and are
summarised in Section 2.2.

The study area is within an isolated patch of good quality, reserved bushland, which includes
George McGregor Park and Sygna Close Reserve (Figure 1-1 and Figure 1-4). These areas are
currently used for recreational activities such as cycling and bushwalking. The study area has
been subject to historical underground mining activities.

The bushland within the study area is surrounded mostly by residential properties and some
commercial areas to the north and west. To the south, Blackbutt Reserve borders the site. The
John Hunter Hospital precinct is on the eastern boundary of the study area.

2.1.1 Bioregion and IBRA subregion

The study area occurs mainly within the Wyong IBRA (Interim Biogeographic Regionalisation for
Australia) subregion of the Sydney Basin Bioregion, with a small section in the north of the study
area falling within the Hunter IBRA subregion (Figure 2-1). The Sydney Basin 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 bioregion 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.

2.1.2 NSW landscape regions (Mitchell landscapes)

The study area falls mostly within the Gosford-Cooranbong Coastal Slopes Mitchell landscape
(Figure 2-1). This landscape occurs on hills and sandstone plateau outliers of Triassic
Narrabeen sandstones, with extensive rock outcrop and low cliffs along ridge margins. Soils of
this landscape consist of texture-contrast soils on lithic sandstones and shales, loamy sand
alluvium along creek and organic sand and mud in lagoons and swamps.

Vegetation on hills and slopes is characterised by open forest and woodland dominated by
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), Northern Grey Ironbark
(Eucalyptus siderophloia) and Grey Gum (Eucalyptus punctata).

In gullies, vegetation includes 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). On
swampy creek flats, common species include Prickly-leaved Tea-Tree (Melaleuca
styphelioides), Swamp Mahogany (Eucalyptus robusta), Swamp Oak (Casuarina glauca),
Common Reed (Phragmites australis) as well as a variety of sedges (DECC 2008b).
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2.1.3 Climate

The Newcastle region is considered to be on the borderline of oceanic/humid subtropical climate
with warm summers and mild winters. The Bureau of Meteorology website provides climatic
information for the study area, taken from the Newcastle Nobbys Signal Station (site number
061055, closest station to the study area with detailed long-term climate statistics). The mean
annual rainfall for this area is 1132 millimetres. Rainfall is typically highest in autumn and lowest
in late winter and early spring. Mean daily maximum temperatures range from 25.6 degrees in
summer to 16.8 degrees in winter. Mean minimum temperatures ranging from 19.4 degrees in
summer down to 8.5 degrees in winter (BOM 2015).

2.1.4 Geology and soils

Reference to the 1:700,000 Soil Landscape Sheet of the Newcastle Region, produced by the
NSW Department of Land and Water Conservation (DLWC, 1995), indicates that the study area
is characterised mostly by the Killingworth (ki) soil landscape, with the Beresfield, Gateshead,
and Cedar Hills landscapes also evident in the northern (Beresfield), and southern ends
(Gateshead and Cedar Hill) of the study area. The landscape is undulating to rolling hills and
low hills on the Newcastle Coal Measures of the Awaba Hills region. Dominant soil materials
include brownish black pedal loam (topsoil), bleached hard setting loamy sand to sandy clay
loam (topsoil) and pedal yellowish brown clay (subsoil).

The Killingworth, Beresfield, and Gateshead soil landscapes are all limited by water erosion
hazard, seasonal waterlogging on lower slopes and localised high run-on, mine subsidence,
foundation hazard, shallow soils, very strongly acidic soils of low fertility, and rock outcrops. The
Cedar Hill soil landscape is limited by high mass movement and foundation hazard, steep
slopes, mine subsidence, and acid soils.

Elevation ranges between 50 to 160 metres. Local relief is about 30 to 100 metres, with slopes
about three to 20 per cent. Soils are generally shallow (less than 60 centimetres) to moderately
deep (less than 150 centimetres) with imperfectly drained Yellow Podzolic Sails, Yellow Soloths,
Gleyed Podzolic Soils and Gleyed Soloths on crests and hillslopes with shallow (less than 60
centimetres), well drained Structured Loams, Bleached Loams and Lithosols on some crests.

2.1.5 Topography

The topography of the study area ranges from undulating hills with broad and rounded crests
and ridges in the northern portion of the study area to steep gullies and grades in the southern
portion of the study area.

The topography of the site is dominated by a ridgeline that runs with a general north-south
orientation through most of the study area. This ridgeline reaches a peak of about 142 metres
Australian Height Datum (AHD) near the southern extent of the study area. From the southern
end, this ridgeline follows Lookout Road as it gradually dips to an elevation of about 108 metres
AHD just outside the study area to the east of John Hunter Hospital precinct. From the hospital
precinct, elevations generally decrease towards a valley near Newcastle Road, although there is
another peak in the ridgeline of about 90 metres AHD to the north-west of the hospital precinct.
To the east and west of this ridgeline elevations decrease to flatter areas that occur along creek
and drainage lines surrounding the study area.
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2.1.6 Rivers and streams

The study area is located within the Lower Hunter River catchment and is primarily located
within the Ironbark Creek catchment and a small portion of the study area extends into the Styx
Creek catchment. The study area intersects five watercourses and one small dam as shown on
Figure 2-2 and described in Table 2-1. Most of these watercourses are first order streams as
per the Strahler stream order system. Dark Creek is a third order stream system and occurs as
a concrete stormwater channel in the study area. Creeks occurring within the study area drain to
Ironbark Creek, which drain to the Hunter River at Hexham through extensive areas of SEPP 14
Wetlands and Ramsar Wetlands, about six kilometres downstream of the project (Figure 2-2).

North of the John Hunter Hospital precinct the study area drains to Dark Creek which then flows
into Ironbark Creek. To the west of Lookout Road and south of McCaffrey Drive, the study area
drains into Blue Wren Creek and an unnamed creek that both flow into Ironbark Creek (Figure
2-2). Areas east of Lookout Road drain towards a number of unnamed tributaries that flow
towards Styx Creek and then into the Hunter River.

Table 2-1 Stream classes within the study area (Strahler)

Watercourse/creek number and Strahler classification Riparian corridor width
name (both side of the waterway)

WC1 — Dark Creek Class 2 20m
WC2 — Unnamed Dark Creek Class 1 10 m
Tributary — Northern branch

WC2 — Unnamed Dark Creek Class 1 10m
Tributary — Southern branch

WC2 — Unnamed Dark Creek Class 2 20m
Tributary — Main channel

WC3 — Unnamed Ironbark Creek Class 1 10m
Tributary — Northern branch

WC3 — Unnamed Ironbark Creek Class 1 10 m
Tributary — Southern branch

WC3 - Unnamed Ironbark Creek Class 2 20m
Tributary — Main channel

WC4 — Unnamed Ironbark Creek  Class 1 10m
Tributary — Northern branch

WC4 — Unnamed Ironbark Creek  Class 1 10m
Tributary — Southern branch

WC4 — Unnamed Ironbark Creek  Class 2 20m
Tributary — Main channel

WCS5 - Blue Wren Creek (Ironbark  Class 1 10m
Creek Tributary)

Catchment description

Ironbark Creek

The study area is located in the upper reaches of the Ironbark Creek catchment. Near the
project, the upper reaches of the Ironbark Creek catchment are densely vegetated. Within the
study area Ironbark Creek is fed by WC1, WC3, WC4 and Blue Wren Creek (WCS5). Along flatter
elevations to the west and north-western areas of the study area, the catchment of Ironbark
Creek is mostly residential.
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Areas north of the John Hunter Hospital precinct drain to Dark Creek (WC1), an ephemeral
creek that is formed by a concrete stormwater channel from near Newcastle Road to Sandgate
Road via WC2. Dark Creek flows into Ironbark Creek just downstream of Sandgate Road.

Flow within much of Ironbark Creek is intermittent with flow only occurring following periods of
rainfall. However, flow is perennial in the downstream, undeveloped reach of the catchment.
There are commercial and industrial centres within the Ironbark Creek catchment, including
Jesmond, Wallsend, Hexham and Sandgate. These industrial areas are generally characterised
by local service, automotive, engineering, transport and storage activities (Newcastle City
Council 2004).

From its confluence with Dark Creek, Ironbark Creek drains to the north to Hexham Swamp and
then into the south arm of the Hunter River.

Styx Creek

The study area forms the western boundary of the Styx Creek catchment. Near the study area,
the upper reaches of the Styx Creek catchment are characterised by heavily vegetated slopes.
The remainder of the catchment is characterised by developed areas along the flatter areas of
the floodplain. Land use within the Styx Creek catchment is a mixture of residential, commercial
and industrial development. The major areas of commercial and industrial developments are
located at Kotara, Broadmeadow and Hamilton.

Styx Creek drains into Throsby Creek at Islington. Throsby Creek flows into the Hunter River at
Newcastle.

2.1.7 Wetlands

Although there are no wetlands within the study area, there is one small dam that has been
constructed to collect runoff from the surrounding urban development. Vegetation within the
dam is not consistent with a native vegetation community, although it contains native emergent
aquatic species such as Persicaria decipiens, Paspalum distichum and Juncus usitatus which
may provide habitat for commonly occurring waterbirds and herpetofauna (Parsons Brinckerhoff
2015a).

There are no wetlands within the study area. The lower reaches of the lronbark Creek
catchment contains extensive areas of wetlands associated with the Hunter River floodplain
(Figure 2-2). These wetland areas are protected by various legislation, agreements and
planning instruments that in some cases include multiple listings for the same area:

. Hunter Estuary Wetlands Ramsar site (listed under the EPBC Act) — this comprises the
Kooragang Nature Reserve (located on the north arm of the Hunter River) and Shortland
Wetlands which is located about six kilometres downstream of the study area.

. Hunter Wetlands National Park (listed under the NSW National Parks and Wildlife Act
1974) — this site comprises a number of areas on the south and north arms of the Hunter
River, the nearest of which is about six kilometres downstream of the study area. This
area is also mapped as a nationally important wetland.

° There are a number of areas mapped under State Environmental Planning Policy no. 14
— Coastal Wetlands (SEPP 14) on the south and north arms of the Hunter River, the
nearest of which is about three kilometres downstream of the study area. No other
significant wetlands are located within the study area or construction footprint.
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2.1.8 State, regionally and locally significant biodiversity links

Vegetation within the study area has limited connectivity to large expanses of native vegetation
in the wider locality. Directly to the east is Blackbutt Reserve, which is separated from the study
area by Lookout Road, a major road that would constitute a hostile gap for many fauna species.
To the west is a network of patchy vegetated areas interspersed around the urban environment
that provides some connectivity to Blue Gum Hills Regional Park located about five kilometres
from the study area.

Although there are no state, regional or biodiversity links as defined by the FBA mapped within
the study area, a sub-regional fauna corridor occurs through the construction footprint (DECCW
2012) which is detailed on Figure 1-4. Parsons Brinckerhoff (2015a) has also mapped a local
corridor link running north-south through the study area. It is likely that a range of fauna species
would use this corridor to move through the study area. The DECCW sub-regional fauna
corridor and local biodiversity corridor link mapped by Parsons Brinckerhoff are shown on
Figure 1-4.

Habitat in the construction footprint forms part of a large isolated patch of remnant bushland
surrounded by urban development, including the John Hunter Hospital precinct. This bushland
patch includes Blackbutt Reserve which adjoins the study area’s eastern boundary. Lookout
Road currently forms a barrier between George McGregor Park and Blackbutt Reserve (Figure
1-1 and Figure 1-4).

2.1.9 National Park estates

There are no National Parks estates within or immediately next to the project construction
footprint. The nearest national park is the Hunter Wetlands National Park (previously Hexham
Swamp Nature Reserve, and Kooragang Nature Reserve) which is also forms part of a Ramsar
listed site of international importance. These sites are located about six kilometres downstream
of the project (Figure 2-2).

The potential impacts of the project on OEH estates reserved under the National Parks and
Wildlife Act 1974, including the downstream OEH estates listed previously, have been assessed
in accordance with the matters to be considered outlined in the Guidelines for developments
adjoining land and water managed by DECCW (DECCW 2010) in Section 8.3.1.

The locally significant Newcastle City Council managed Blackbutt Reserve is located close to
the project, occurring immediately east of the project construction footprint (Figure 1-4).

2.1.10 Noxious and environmental weeds

Seven flora species declared as noxious under the Noxious Weeds Act 1993 (NW Act) (now
repealed and replaced by the Biosecurity Act 2015) for the Newcastle City Council control area
occur within the study area mostly along creek lines, next to roads and tracks and in close
proximity to residential properties. Most of these are also listed as weeds of national
significance, with the exception of Crofton Weed and Pampas Grass. Lantana was identified at
the site which is not considered a noxious weed within the Newcastle LGA but is listed as a
weed of national significance and is also considered a significant environmental weed in the
area.
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Table 2-2 identifies the noxious weeds present in the study area and their control category
under the NW Act. Other highly invasive species that occur within the study area particularly
along road verges and water bodies, include Hyparrhenia hirta (Coolatai Grass), Chloris gayana
(Rhodes Grass), Bidens pilosa (Cobblers Pegs), Sida rhombifolia (Paddy’s Lucerne), Ligustrum
sp. (Privet) and Setaria palmifolia (Pigeon Grass) (Parsons Brinckerhoff 2015a).

Table 2-2 Noxious weeds and weeds of national significance

Scientific name Common name Noxious weed category Weed of national
S|gn|f|cance

Asparagus aethiopicus Asparagus Fern 4 — Locally controlled

Ageratina adenophora Crofton Weed weed No
The plant must not be

Asparagus officinalis Asparagus sold, propagated or No
Rubus fruiticosus Blackberry knowingly distributed Yes
Senecio madagascariensis  Fireweed Yes
Chrysanthemoides Bitou Bush Yes
monilifera subsp. rotundata
Cortaderia selloana Pampas Grass 3 — Regionally controlled  No

Weed

The plant must be fully

and continuously

suppressed and

destroyed and the plant

must not be sold,

propagated or knowingly

distributed
Lantana camara Lantana - Yes

2.2 Landscape values

The landscape assessment for the site is summarised in Table 2-3. The landscape assessment
was carried out in accordance with the FBA methodology for linear infrastructure detailed in
Appendix 5 of the FBA (OEH 2014b).

Patch size and connectivity were assessed using GIS (regional vegetation mapping -
LHCCREMS 2003) and air photo interpretation of vegetation cover within the buffer area and
nearby areas of vegetation. Impacts on connectivity are calculated by identifying any connecting
links for the project and determining if the project would affect any connecting links in
accordance with Table 17 of the FBA (OEH, 2014b). A connecting link is when native vegetation
on the site adjoins native vegetation surrounding the site. A local area biodiversity link was
identified within the construction footprint resulting in a connectivity value class of 2.5. This
score is the minimum score awarded for impacts to corridors under the FBA (other than no
impact).
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For linear developments the assessor is also required to assess the patch size for each Mitchell
Landscape in which the project occurs. This score is calculated based on the percentage of
cleared vegetation within the Mitchell landscape and patch size in accordance with Table 18 of
the FBA (OEH, 2014b). The project occurs within the Gosford-Cooranbong Coastal Slopes
Mitchell Landscape in an estimated patch size of 569 hectares (including 342 hectares within
the 550 metre buffer) with a resulting patch size score of 12.5, the highest patch size score
under FBA.

Furthermore, linear projects are also required to assess the change in perimeter area ratio of
patch size areas that are impacted by the project. This is determined by calculating the current
and future perimeter to area ratios of each patch impacted by the project and within the buffer
area surrounding the project. The proportional change in area to perimeter ratio is determined
by dividing current area to perimeter ratio by the future area to perimeter ratio, a score is then

awarded based on this ratio and Table 19 of the FBA (OEH 2014b). An area/perimeter ratio
changed from 108 to 80 (about 25.9%) as a result of the project and a score of three was
calculated for the project.

Table 2-3 Landscape assessment values summary

Landscape Construction Before development | After development
feature footprint

The construction footprint occurs mainly within the Wyong IBRA
subregion of the Sydney Basin IBRA region with a small section in the
south of the study area falling within the Hunter IBRA subregion. The
construction footprint has a landscape value score of 19.5.

Interim
Biogeographic
regionalisation of
Australia (IBRA)
bioregion and
IBRA subregions

Mitchell
landscapes

Rivers, streams
and estuaries

Wetlands

% Native
vegetation cover

The construction footprint falls within the Gosford-Cooranbong Coastal
Slopes Mitchell landscape (DECC 2008a) in an estimated patch size of
569 ha with a resulting patch size score of 12.5.

The construction footprint contains five first order streams and two
second order streams, according to the Strahler ordering system.

The construction footprint does not contain any important or local
wetlands as defined in the FBA

An assessment
buffer was
established 550 m
either side of the
project construction
footprint, totalling
about 683 ha in
area.

The score for
percent native
vegetation cover is
1.5.

The current per cent
native vegetation
cover in the buffer
assessment area is
51-55%, equating to
about 342 ha of
native vegetation
cover of the total
683 ha buffer
assessment area.
Note that this figure
includes planted
and/or non-
indigenous

The future percent native
vegetation cover in the
buffer assessment area is
41-45%, equating to about
295 ha of native vegetation
cover within the total 683
ha buffer assessment area.
Given the removal of about
46.7 ha of remnant,
regrowth or planted native
vegetation for the project
assessed under the BBCC
(direct and indirect impact.
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Landscape Construction Before development | After development
feature footprint

vegetation cover
and is different to
the definition of
‘native vegetation’
as it relates to offset
calculations.

Connectivity The project would The local area biodiversity link connectivity value
value - class affect only a local score is 2.5.

area biodiversity

link, because it

affects vegetation

in a link that is less

than 1000 ha in

area.

Edge to There is no
perimeter ratios proportional change
in area to perimeter 108 80
ratios for the
project.
Area to perimeter Area perimeter ratio -
ratio score is 3.
Proportional
change in area to
perimeter ratio is
25.9%.

Landscape value - =
score 19.5
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Native vegetation

This section of the BAR provides the methods and results of the vegetation surveys within the
study area. This BAR has been prepared based on targeted field surveys and reporting
completed for the project by Parsons Brinckerhoff. Biodiversity surveys completed by Parsons
Brinckerhoff for the project include:

. Parsons Brinckerhoff 2014, Newcastle Inner City Bypass: Rankin Park to Jesmond,
Preliminary Environmental Investigation.

° Parsons Brinckerhoff 2015a, Newcastle Inner City Bypass: Rankin Park to Jesmond,
Biodiversity Survey Report (Appendix C).

° Parsons Brinckerhoff 2017, Newcastle Inner City Bypass: Rankin Park to Jesmond,
additional vegetation surveys (Appendix N).

The following additional biodiversity reports relating to the study area were also reviewed as
part of the desktop assessment:

. GHD 2015, EPBC Referral for the Newcastle Inner City Bypass — Rankin Park to
Jesmond.

. Eastcoast Flora Survey 2015, Lower Hunter Spotted Gum-Ironbark Forest: Verification
Survey, Proposed Newcastle Inner City Bypass (Rankin Park to Jesmond), Newcastle
LGA (Appendix K).

] Umwelt Environmental Consultants 2006, Ecological Constraints Analysis for a Proposed
New Route for State Highway 23 between Rankin Park and Jesmond.

. Umwelt Environmental Consultants 2004, Ecological Inspection of Proposed
Geotechnical Sites and Access Tracks within the Proposed New Route for State Highway
23 between Rankin Park and Jesmond.

. Ecotone Ecological Consultants Pty Ltd 2002, Flora and Fauna survey and threatened
species assessment for a proposal to construct a new access road to John Hunter
Hospital, an extension to the hospital building including a new car park and a relocated
helipad.

] T. J. Fatchen & Associates 1984, Rankin Park Highway Development Vegetation
Description and Assessment.

. Anne Clements & Associates 1994, Flora survey of remnant bushland patches in
Newecastle Local Government Area — part of the ‘Save the Bush’ Program.

3.1 Method

3.1.1 Background research

A desktop database review was carried out by Parsons Brinckerhoff in July 2014 to identify
threatened populations and ecological communities listed under the TSC Act and FM Act, and
MNES listed under the 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 FBA calculations. Biodiversity resources pertaining to
the locality (ie within a 10 kilometre radius of the site) that were reviewed before conducting field
investigations in addition to aerial photographs and satellite imagery of the study area are
detailed in Table 3-1.
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Table 3-1 Database searches completed

Atlas of NSW Wildlife (BioNet)

NSW Department of Primary
Industries (Fishing and
Aquaculture) threatened Aquatic
Fauna Database

PlantNet

Protected Matters Search Tool

Noxious Weeds Database

DotE online species profiles and
threats database

Threatened biota profiles
outlining distribution and habitat
requirements of threatened biota

Nationally Important Wetland
search

BioBanking Credit Calculator

SPRAT database for EPBC
listed threatened species and
communities

OEH vegetation information
systems (VIS) database

NSW OEH Vegetation types
database

Australian Bureau of
Meteorology Atlas of
Groundwater Dependent
Ecosystems

Note: 1 - Coordinates used -32.86, 151.64, -32.96, 151.74

3.1.2

Vegetation surveys

25 July 2014
(flora and
fauna)

7 October 2014
(flora and
fauna)

25 July 2014
(flora and
fauna)

7 October 2014
(flora and
fauna)

25 July 2014

7 October 2014
25 July 2014
(flora and
fauna)

7 October 2014
(flora and
fauna)

29 October
2014

25 July 2014

25 July 2014

25 July 2014
12 April 2016

25 July 2014

25 July 2014
25 July 2014

25 July 2014

10 km buffer
around project *

Hunter/Central
Rivers and
Catchment
Management
Authority area

10 km buffer
around project

10 km buffer
around project

Newcastle City
Council

Study area

Study area

Study area
Study area

Study area

Study area
Study area

Study area

Office of Environment and
Heritage (2014b)

NSW Department of
Primary Industries (2014)

Royal Botanical Gardens
Sydney (2014)

Department of Environment
(2014b)

Department of Trade and
Investment Regional
Infrastructure and Services
(2014)

Department of Environment
(2014b)

Office of Environment and
Heritage (2014b)

Department of Environment
(2015Db)

Office of Environment and
Heritage (2014b)

Department of Environment
(2015c¢)

OEH, 2015¢c

OEH, 2015¢c

BOM, 2015

Survey effort that has directly contributed to this BAR is summarised in Table 3-2 and is
described in further detail in Newcastle Inner City Bypass: Rankin Park to Jesmond, Biodiversity
Survey Report (Section 2.5) (Parsons Brinckerhoff 2015a) (Appendix C) and Parsons
Brinckerhoff (2017) (Appendix N). Additional surveys were also carried out in the study area by
Eastcoast Flora Survey 2015 (Appendix K).
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Table 3-2 Vegetation survey effort

Survey technique Ideal survey detection Date carried out
period

Field verification of existing N/A September-October 2014
vegetation mapping

Collection of plot data in N/A July-October 2014
accordance with the FBA. This

included a total of 30

quadrat/transect surveys

Vegetation mapping (Bell, 2015) N/A February 2015
Updated vegetation mapping and N/A February 2017
additional six biobanking

quadrat/transects

Site stratification

Vegetation type boundaries were initially stratified using aerial photo interpretation. This
provided an initial split of vegetation types into simple structural and disturbance classifications.

Pre-existing vegetation mapping (LHCCREMS 2003 and Umwelt 2006) was ground-truthed in
the field to determine the site specific classification of vegetation structure, dominant canopy
species, native diversity and condition (Parsons Brinckerhoff 2015a).

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.

Vegetation classification

Since Parsons Brinckerhoff completed plot/transect surveys and associated reporting in 2015,
the Biometric Vegetation Types (BVT) for the Hunter region have been updated in the OEH
Vegetation Information System (VIS) (OEH 2016b). As a result, the BVTs identified in the
Parsons Brinckerhoff report no longer exist within the VIS. In order to run the credit calculator
for the project the new equivalent BVTs were determined based on commensurate floristic
assemblages and landscape positions. Table 3-3 provides the BVTs identified in Parsons
Brinckerhoff (2015a) and the equivalent BVT in accordance with the updated VIS. For the
remainder of this report only the new equivalent BVTs are used.

Table 3-3 Biometric Vegetation Types

BVT (Parsons Brinckehoff 2015a) Equivalent updated BVT (OEH 2016b)

HU631 Spotted Gum — Grey Ironbark Open HUB804 Spotted Gum-Broad-leaved

Forest (atypical variant) Mahogany-Red Ironbark shrubby open
forest of the Central Coast - atypical
variant

HU631 Spotted Gum — Grey Ironbark Open HU804 Spotted Gum-Broad-leaved

Forest (Eucalyptus fergusonii variant) Mahogany-Red Ironbark shrubby open

forest of the Central Coast - Eucalyptus
fergusonii variant

HUG629 Spotted Gum —Broad-leaved lronbark HUB806 Spotted Gum-Red Ironbark-Grey
grassy open woodland Gum shrub-grass open forest of the
Lower Hunter
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BVT (Parsons Brinckehoff 2015a) Equivalent updated BVT (OEH 2016b)

HU621 Smooth-barked Apple — Red Bloodwood = HU833 Smooth-barked Apple-Red

open forest Bloodwood - Brown-stringybark - Hairpin
Banksia heathy open forest of coastal
lowlands

HU622 Smooth-barked Apple — Sydney HU841 Smooth-barked Apple —

Peppermint — Turpentine open forest Turpentine — Sydney Peppermint heathy

woodland on sandstone ranges of the
Central Coast

HU637 Sydney Blue Gum — White Mahogany HU782 Blackbutt-Turpentine-Sydney Blue
shrubby tall open forest — Syncarpia glomulifera ~ Gum mesic tall open forest on ranges of

variant the Central Coast - Syncarpia glomulifera
variant

HU637 Sydney Blue Gum — White Mahogany HU782 Blackbutt-Turpentine-Sydney Blue

shrubby tall open forest — atypical variant) Gum mesic tall open forest on ranges of

the Central Coast - atypical variant

Plot/transect surveys

Plot and transect surveys were conducted by Parsons Brinckerhoff (2015a and 2017) in
accordance with the FBA to confirm vegetation types, assess site condition and where required
to calculate biodiversity credits. The site value was determined by assessing ten site condition
attributes against benchmark values. Benchmarks are quantitative measures of the range of
variability in condition in vegetation with relatively little evidence of alteration, disturbance or
modification by humans since European settlement. Cover abundance data was also collected
for each species within the 20 by 20 metre portion of each plot/transect.

Plots were used to sample potential vegetation zones (ie plant community types (PCTs) and
broad condition classes) based on the initial site stratification. The minimum number of plots
and transects for each zone were determined and carried out in accordance with Table 3 of the
FBA (OEH, 2014b).

Thirty-six plot/transects were sampled within the study area as shown on Figure 3-1. A
summary of survey effort for the vegetation plots in each PCT is summarised in Table 3-4. The
construction footprint encompasses a smaller area within the larger study area. As such, a
number of the plot/transects do not fall within the construction footprint for the project. As a
result the project has a shortfall of five survey plots in accordance with the BBAM minimum
number of plot/transects required per vegetation zone area. Although there is a shortfall of
survey plots within the construction footprint there are a number of excess plots within the
greater study area, which provide suitable data in accordance with the FBA. These plots are
considered suitable for inclusion in the project BAR and BioBanking calculator as:

. They occur within the same PCTs and therefore can be compared against the same
BioBanking benchmark values.

. They occur in vegetation of similar condition and are exposed to similar disturbances
such as weed infestations and maintenance activities.

° They occur within vegetation which has high connectivity with that found in the
construction footprint and therefore genetic dispersal between these areas is highly likely.

] The floristic composition is uniform between areas mapped as the same PCT within the
wider study area and the construction footprint (i.e vegetation attributes such as stratum,
foliage cover, species richness/diversity, groundcover composition and habitat features).
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Table 3-4 Vegetation plot/transect survey effort

BVT (Parsons Brinckerhoff 2015a) BVT (OEH [ Minimum Number of
2016b) number of plots surveyed

plots
required

HU631 Spotted Gum — Grey lronbark 1589 HU804 3 3

Open Forest — atypical variant

HU631 Spotted Gum — Grey lronbark 1589 HU804 3 5

Open Forest — Eucalyptus fergusonii

variant

HU629 Spotted Gum —Broad-leaved 1582 HUB806 3 7

Ironbark grassy open woodland

HU621 Smooth-barked Apple — Red 1619 HUB833 3 8

Bloodwood open forest

HU622 Smooth-barked Apple — 1627 HU841 2 4

Sydney Peppermint — Turpentine

open forest

HU637 Sydney Blue Gum — White 1568 HU782 3 3
Mahogany shrubby tall open forest —

Syncarpia glomulifera variant

HU637 Sydney Blue Gum — White 1568 HU782 3 4
Mahogany shrubby tall open forest —

atypical variant)

Planted and parkland vegetation N/A N/A 0 1
Exotic N/A N/A 0 1
Total 20 36

Additional vegetation surveys

Additional vegetation survey effort was used to supplement the plot/transect surveys and help
describe the vegetation of the study area. Area searches were conducted within all vegetation
types to compile a more exhaustive species list for the study area (Parsons Brinckerhoff 2015a).

Vegetation condition assessment

The overall condition of vegetation was assessed through general observation and comparison
against the BioBanking benchmark data (Office of Environment and Heritage 2014c) and the
vegetation condition definition as set out in the BioBanking Assessment Methodology (BBAM)
(Office of Environment and Heritage 2014a). The moderate to good condition classes as
outlined in the BBAM methodology have been separated as the parts of the native vegetation
within the study area retains the native canopy floristic characteristics with the shrub and ground
layer being disturbed from maintenance such as mowing or weed incursions. Three criteria were
used to describe the condition of the vegetation communities and are set out in Table 3-5.

Table 3-5 Vegetation condition assessment criteria

Good Vegetation retains the species complement and structural characteristics of

condition the pre-European equivalent. Such vegetation has usually changed very little
over time and displays resilience to weed invasion due to intact groundcover,
shrub and canopy layers. This vegetation will be at or above the BioBanking
benchmarks (Office of Environment and Heritage 2014c). This condition
equates to BBAM Moderate to Good condition (Office of Environment and
Heritage 2014a).
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Moderate Vegetation has retained a native canopy and has a native understorey of

condition greater than 50%. This condition class can include derived native grasslands
and can have minor weed incursions with some patches being subject to
grazing. This condition equates to BBAM moderate to good condition (Office
of Environment and Heritage 2014a).

Low Vegetation has a native canopy less than 50% of the lower benchmark. The

condition understorey is generally dominated by exotic species being greater than 50%
exotic cover. The shrub layer was generally absent from this condition class.
Weed invasion can be significant in such remnants. This condition class
equates to BBAM low condition (Office of Environment and Heritage 2014a).

3.1.3 Assumptions and limitations

It is possible that some species were not detected during the survey due to activity
(permanently, seasonally or transiently). These species may include flora species such as
annual, ephemeral or cryptic species.

Site conditions (including the presence of threatened species of flora) may change after the
date of this report. GHD does not accept responsibility arising from, or in connection with, any
change to the site conditions. GHD is also not responsible for updating this report if the site
conditions change.

This report has been prepared based on information provided in reports and spatial data
provided by Parsons Brinckerhoff (2015a, 2015b, 2015¢, 2015d, 2016 and 2017). These data
have in turn been relied upon in the FBA calculations and the determination of key thresholds
such as whether the project would have a direct impact on an EEC, 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 project design
and/or spatial data.

3.1.4 Native vegetation assessment

The FBA credit calculations were performed by Dan Williams (assessor accreditation number
0082) and Arien Quin (assessor accreditation number 0120) using credit calculator Version 4.1
(linear module). The credit calculations will be submitted to OEH and the biodiversity credit
report is included in Appendix E. The data and assumptions used to perform the FBA credit
calculations are summarised below according to the structure and information requirements
outlined in Appendix 7 of the FBA (OEH, 2014b).

The project impacts that have been included in the credit calculations include the 43.5 hectares
of native vegetation that meets a PCT criteria and that would be removed for construction of the
project. It also includes the 7.4 hectares of native vegetation that may be indirectly impacted by
the project (assumed 10 metre total cleared buffer area around the construction footprint to
compensate for an estimated 20 metre indirect impact disturbance area around the project
construction footprint).

The total area of impacted native vegetation assessed in the credit calculations is therefore 50.9
hectares.

A 550 metre buffer area either side of the project construction footprint was used to estimate the
extent and connectivity of native vegetation and habitat surrounding the construction footprint.
The total remnant vegetation area of the buffer utilised for the assessment was about 683
hectares (Table 3-6 and Figure 1-4).

GHD | Report for Aurecon Australasia Pty Ltd - Newcastle Inner City Bypass - Rankin Park to Jesmond, 22/17656 | 35



Vegetation cover and connectivity were estimated based on the current and post-development
vegetation cover within the assessment buffer using GIS measurement of foliage projective
cover within the buffer area. The percentage change in vegetation cover was estimated by
subtracting the area of vegetation that would be impacted as a result of the project from the
existing area of vegetation within the buffer area. A combination of aerial photography and
regional vegetation mapping (LHCCREMS 2003) was used for the vegetation cover and
connectivity assessment in the buffer area. There is currently about 342 hectares of vegetation
within the assessment buffer which will be reduced to about 287.7 hectares post-project
(including direct and indirect impacts) (Table 3-6). This accounts for the impacts to about 54.3
hectares of vegetation which includes remnant, regrowth or planted vegetation. A score of 1.5
for ‘percent native vegetation cover’ in the landscape was determined for the project by the
credit calculator.

Table 3-6 Remnant vegetation cover

Assessment Before development After development

area = ?50 m Remnant Cover class Remnant Cover class
S el il vegetation cover vegetation cover

project . (ha) (ha)

construction

footprint (ha)

683 342 51-55% 287.7 41-45%

3.2 Plant community type descriptions

One vegetation zone was created for each PCT and broad condition state in the construction
footprint. The area of each zone was calculated using GIS. Native vegetation zones within the
construction footprint assessed in the credit calculator are summarised in Table 3-7.

All native vegetation zones within the construction footprint are in moderate/good condition and
are connected to vegetation extending to the south-east and west of the site. The extent of
vegetation within the project buffer area was calculated using GIS (Figure 1-4) and determined
to be currently about 683 hectares in total.

Site value data was collected using the BioBanking plot/transect methodology and was entered
for each plot/transect field in each vegetation zone. This plot/transect data is provided in
Appendix F.

Most of the study area contains native vegetation. Vegetation within the study area that has
been mapped by Parsons Brinckerhoff (2015a and 2017) corresponds with five PCTs (as per
OEH 2014d) and two non-native vegetation types as summarised in Table 3-7, shown on Figure
3-1 and described in detail in the following sections.
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Table 3-7 Plant community types within the study area

Vegetation types (Parsons
Brinckerhoff 2015a)

Spotted Gum — Grey
Ironbark open forest —
atypical variant

Spotted Gum — Grey
Ironbark open forest —
Eucalyptus fergusonii
variant

Spotted Gum — Broad-
leaved Ironbark grassy open
forest

Smooth-barked Apple — Red
Bloodwood open forest
Smooth-barked Apple —
Sydney Peppermint —
Turpentine open forest
Sydney Blue Gum — White
Mahogany shrubby tall open
forest — Syncarpia
glomulifera variant

Sydney Blue Gum — White
Mahogany shrubby tall open
forest — atypical variant
Planted and parkland
vegetation 3

Exotic vegetation

Total

Notes:

1 OEH Biometric types database, (OEH, 2016).

BVT (OEH 2016b)

HU804

HU804

HUB806

HU833

HU841

HU782

HU782

HU841

PCT ID

1589

1589

1592

1619

1627

1568

1568

1627

N/A

PCT name !

Spotted Gum - Broad-leaved Mahogany - Red Ironbark
shrubby open forest of the Central Coast — atypical variant

Spotted Gum - Broad-leaved Mahogany - Red Ironbark
shrubby open forest of the Central Coast - Eucalyptus
fergusonii variant

Spotted Gum - Red Ironbark - Grey Gum shrub - grass open
forest of the Lower Hunter

Smooth-barked Apple — Red Bloodwood — Brown Stringybark
— Hairpin Banksia heathy open forest of coastal lowlands
Smooth-barked Apple — Turpentine — Sydney Peppermint
heathy woodland on sandstone ranges of the Central Coast

Blackbutt - Turpentine - Sydney Blue Gum mesic tall open
forest on ranges of the Central Coast — Syncarpia glomulifera
variant

Blackbutt - Turpentine - Sydney Blue Gum mesic tall open
forest on ranges of the Central Coast — atypical variant

Smooth-barked Apple — Turpentine — Sydney Peppermint
heathy woodland on sandstone ranges of the Central Coast

N/A

2 Assessed as total clearing in a 10 m buffer around construction footprint to compensate for estimated 20 m indirect impact buffer area.

Condition

Moderate/good

Moderate/good

Moderate/good

Moderate/good

Moderate/good

Moderate/good

Moderate/good

Low

Low

Area within
study area
(ha)

7.2

34.6

19.8

55.1

5.7

71

4.6

3.8

7.5
145.8

Conservation
significance

Not listed

Not listed

Listed as an
EEC under
the TSC Act
(Lower Hunter
Spotted Gum
Ironbark
Forest EEC)

Not listed

Not listed

Not listed

Not listed

Not listed

Not listed

300

300

300

300

300

300

300

300

N/A

Extent
cleared in
the CMA
sub
region
(percent)

71

71

44

45

40

40

N/A

Total
Impact
area (ha)
assessed
in credit
calculator

3.1

12.3

8.3

19.1

3.3

29

1.9

3.4

N/A

Area
(ha) —
direct
impacts

2.6

9.8

7.1

16.8

2.8

2.7

1.4

3.2

N/A

Area
(ha) —
indirect
impacts
2

0.5

2.5

1.2

2.3

0.5

0.2

0.2

0.2

N/A

Site value
score

88.54

88.54

68.23

76.04

73.44

86.98

86.98

N/A

N/A

3 This vegetation consist of planted and parkland vegetation (including native species) that has been included in the credit calculation as it has a site value score of greater than 17 in accordance with the FBA and has been assigned to HU841 for credit calculations

only. It is not however considered to be intact ‘native vegetation’ for the purpose of the remainder of the report.
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The following descriptions of vegetation and PCTs in the study area have been prepared based
on data provided in Parsons Brinckerhoff (2015a and 2017).

3.2.1

HU806 - Spotted Gum - Red Ironbark - Grey Gum shrub - grass open

forest of the Lower Hunter

Parsons
Brinckerhoff
classification
(2015a)

BVT (OEH
2016b)

Conservation
status

Estimate of
percent
cleared

Condition

Extent in the
study area

Plots
completed in
vegetation
zone

HUB806 Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

Vegetation KF_CHS5A Dry Sclerophyll Forests (Shrub/grass sub-formation)
formation

Vegetation Hunter-Macleay Dry Sclerophyll Forests

class

1592

HUG629 Spotted Gum — Broad leaved Ironbark grassy open woodland

HUB806 - Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the
Lower Hunter

High: This community consisted of native species characteristic with the HU629
Spotted Gum — Broad-leaved Ironbark grassy open forest native vegetation
community. This community is consistent with Lower Hunter Spotted Gum — Ironbark
Forest in the Sydney Basin Bioregion, which is listed as an endangered ecological
community under the TSC Act. This community is not consistent with any threatened
ecological community listed under the EPBC Act.

44%

This vegetation community occurred as two variants within the study area and as

such has two condition classes, as follows:

e Good — The type variant of this community is in good condition with high diversity
of native species recorded, with little weed incursions. This condition class
generally occurred as the dominant vegetation community within the northern
section of the Study Area where no vegetation clearing has occurred. This
community had grassy patches dominated by Joycea pallida and shrubby areas
dominated by prickly shrub species such as Bursaria spinosa.

e Moderate — This condition class occurred immediately behind housing east of
Minimbah Close, Wallsend. This variant contained an intact canopy of tree species
characteristic of this community however, was almost entirely void of shrub and
groundcover species as a result of vegetation clearance and recreational use.

About 19.8 ha, equivalent to about 14% of the study area.

Structure | Average

height and

Average
cover and
cover
range

Typical Species

height
range

Trees 10-18 0-40 Eucalyptus fibrosa, Corymbia maculata,
Eucalyptus umbra

Small 3-8 0-30 Syncarpia glomulifera

trees

Shrubs 0.4-3 0-50 Daviesia ulicifolia, Breynia oblongifolia,

Bursaria spinosa, Acacia ulicifolia,
Pultenaea villosa, Acacia falcata, Notelaea
longifolia, Maytenus silvestris, and
occasional Dodonaea triquetra

38 | GHD | Report for Aurecon Australasia Pty Ltd - Newcastle Inner City Bypass - Rankin Park to Jesmond, 22/17656



HUB806 Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

Ground 0.1-1 0-90 Joycea pallida, Entolasia stricta, Imperata

covers cylindrica, Lomandra muiltiflora,
Macrozamia producta, Lepidosperma
laterale, Hardenbergia violacea, Pratia
purpurascens, Digitaria parviflora,
Phyllanthus hirtellus, Dianella revoluta and
Pandorea pandorana

Vines & N/A N/A N/A
climbers
Description The broad scale vegetation mapping of the study area did not identify the presence

of HU629 Spotted Gum — Broad-leaved Ironbark grassy open forest within the study
area. This community was previously mapped as Coastal Foothills Spotted Gum —
Ironbark Forest (Lower Hunter and Central Coast Regional Environmental
Management Strategy 2003). Within the study area this community covered 19.8 ha
equivalent to about 14% of the study area occurring in the north of the study area
between Dangerfield Drive Reserve and Newcastle Road within the study area.

The Spotted Gum - Red lronbark - Grey Gum shrub - grass open forest of the Lower
Hunter community contains two condition classes good and moderate. Most of the
community was in good condition occurring generally within the northern section of
the study area in areas of minimal disturbance. The moderate condition vegetation
occurred as a narrow linear patch immediately behind houses on Minimbah Close,
Wallsend. The moderate condition patch contained canopy trees only with minimal
shrub or groundcover species as a result of vegetation clearance. Both the good and
moderate conditions contained native canopy shrub and groundcover species
representative of this community.

The community differed from the other two spotted gum communities within the
study area having a canopy dominated by Eucalyptus fibrosa (Broad-leaved
Ironbark) and an understorey dominated by shrubs and grasses that prefer drier
environments. This community occurred on the tops of ridges and on the drier north
facing slopes.

Photograph

Photo 3.1 — Good condition HU806 with grassy understorey of Joycea pallida.
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HUB806 Spotted Gum - Red Ironbark - Grey Gum shrub - grass open forest of the Lower Hunter

Photo 3.2 - Good condition HU806 with shrubby mid storey of prickly shrubs such as
Bursaria spinosa.

Photo 3.3 - Moderate condition HU806 (canopy only).
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3.2.2 HUB804 - Spotted Gum - Broad-leaved Mahogany - Red Ironbark

shrubby open forest of the Central Coast - atypical variant

HUB804 Spotted Gum - Broad-leaved Mahogany — Red Ironbark shrubby open forest of the Central

PCT

Parsons
Brinckerhoff
classification
(2015a)

Conservation
status

Estimate of
percent
cleared

Condition

Extent in the
study area

Plots
completed in
vegetation
zone

Description

Coast — atypical variant
Vegetation
formation
Vegetation Hunter-Macleay Dry Sclerophyll Forests
class

KF_CHS5A Dry Sclerophyll Forests (Shrub/grass sub-formation)

1589
HU631 Spotted Gum — Grey Ironbark open forest — atypical variant

HUB804 - Spotted Gum - Broad-leaved Mahogany - Red Ironbark Shrubby Open Forest
of the Central Coast — atypical variant

High: While this community is not consistent with any threatened ecological community,
it does contain a high diversity of native species providing habitat for a number of
threatened flora and fauna species.

1%

Good — This community occurred mostly within the south of the study area which has
been subjected to moderate weed infestations, particularly near existing infrastructure
such as roads, paths and John Hunter Hospital precinct. This community had a sparse
to dense canopy, shrub and ground cover with a high diversity of native species.

About 7.2 ha, equivalent to about 5% of the study area.

Structure Average

height and

Average
cover and
cover
range

0-40

Typical Species

height
range

14-25

Trees Eucalyptus paniculata, Corymbia
maculata, Angophora costata, Eucalyptus
fergusonii subsp. Dorsiventralis, X
paniculata, Eucalyptus punctata,
Eucalyptus acmenoides, Eucalyptus

umbra

Juvenile Eucalyptus sp. and Allocasuarina
torulosa

Small trees

Shrubs 0.4-2 Daviesia ulicifolia, Pultenaea villosa,
Acacia ulicifolia, Dodonaea triquetra,
Epacris pulchella, juvenile Allocasuarina

torulosa and occasional Banksia spinulosa

Ground 0.1-1 0-70

covers

Entolasia stricta, Imperata cylindrica,
Lomandra longifolia, Billardiera scandens,
Lepidosperma laterale, Macrozamia
communis, Microlaena stipoides, Glycine
tabacina, Lomandra multiflora subsp.
multiflora, Eustrephus latifolius,
Pseuderanthemum variable

Vines & N/A

climbers
The broad scale vegetation mapping of the study area mapped this community as
Coastal Foothills Spotted Gum — Ironbark Forest (Lower Hunter and Central Coast
Regional Environmental Management Strategy 2003) within the study area. This was

N/A N/A
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HUB804 Spotted Gum - Broad-leaved Mahogany — Red Ironbark shrubby open forest of the Central

Coast — atypical variant
confirmed during field surveys which identified 7.2 ha of this community, equivalent to
about 5% of the study area.
This community occurred in good condition with a high density of native canopy, shrub
and groundcover species representative of the community.
This community differed from the other two spotted gum communities in the study area
as it was dominated by Eucalyptus paniculata (Grey Ironbark), occurred on more
sheltered slopes.

Photograph

Photo 3.4 — HU804- atypical variant

3.2.3 HU804 Spotted Gum-Broad-leaved Mahogany-Red Ironbark shrubby
open forest of the Central Coast - Eucalyptus fergusonii variant

HUB804 Spotted Gum-Broad-leaved Mahogany-Red Ironbark shrubby open forest of the Central Coast -
Eucalyptus fergusonii variant

Vegetation KF_CH5A Dry Sclerophyll Forests (Shrub/grass sub-formation)
formation

Vegetation Hunter-Macleay Dry Sclerophyll Forests
class

1589

Parsons HU631 Spotted Gum — Grey Ironbark open forest — Eucalyptus fergusonii variant
Brinckerhoff

classification

(2015a)

BVT (OEH HUB804 Spotted Gum-Broad-leaved Mahogany-Red Ironbark shrubby open forest of the
2016b) Central Coast - Eucalyptus fergusonii variant

(O CEYEL W High: While this community is not consistent with any threatened ecological community
status listed under the TSC Act or the EPBC Act, it does contain a high diversity of native
species providing habitat for a number of threatened flora and fauna species.

Estimate of 71%

percent

cleared

Condition Good — This community occurred mostly within gullies to the south and north of the
study area, which have been subjected to moderate weed infestations, particularly
within the creeks, as a result of run off from Lookout Road. This community had a dense
canopy, shrub and ground cover with a high density of native species with areas.

SACEHINWRGEM About 34.6 ha, equivalent to about 24% of the study area.
study area
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HUB804 Spotted Gum-Broad-leaved Mahogany-Red Ironbark shrubby open forest of the Central Coast -
Eucalyptus fergusonii variant

Plots Structure Average Average Typical Species
completed in height and | cover and

vegetation height cover

zone range range

Trees 12-24 0-40 Eucalyptus fergusonii subsp.
dorsiventralis, Eucalyptus punctata,
Corymbia maculata, Eucalyptus
acmenoides, Eucalyptus umbra and the
occasional Angophora costata

Small trees  3-10 0-40 Syncarpia glomulifera, Glochidion
ferdinandi and Allocasuarina torulosa
Shrubs 0.4-3 0-80 Acacia linearis, Persoonia linearis,

Pomaderris aspera, Notelaea longifolia,
Dodonaea triquetra, Pultenaea euchila
and the occasional Leucopogon
lanceolatus, Breynia oblongifolia,
Podolobium ilicifolium, Bursaria spinosa
and Acacia ulicifolia

Ground 0.1-1 0-40 Calochlaena dubia, Pteridium esculentum,

covers Microlaena stipoides, Poa affinis,
Lepidosperma laterale Entolasia stricta,
Imperata cylindrica, Lomandra longifolia,
Smilax australis, Blechnum cartilagineum,
Doodia aspera, Hibbertia dentata,
Desmodium rhytidophyllum, Cheilanthes
sieberi subsp. sieberi, Dichondra repens,
Eustrephus latifolius, Billardiera scandens,
Polyscias sambucifolia

Vines & N/A N/A N/A
climbers

Description The broad scale vegetation mapping of the study area mapped this community as
Hunter Valley Moist Forest (Lower Hunter and Central Coast Regional Environmental
Management Strategy 2003) within the study area. This was confirmed during field
surveys which identified 34.6 ha of the community, equivalent to about 24% of the study
area. This community occurred in good condition with a high density of native canopy,
shrub and groundcover species representative of this community.

This community differs from the HU804 — atypical variant and other spotted gum
communities as it is dominated by Eucalyptus fergusonii subsp. dorsiventralis instead of
Eucalyptus paniculata. In addition, this community occurred generally on sheltered
slopes and gullies and contained a ferny understorey with species that grow in moist
environments such as sedges, ferns.

Photograph

Photo 3.5 — HU804 - Eucalyptus fergusonii variant
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3.2.4 HUB833 - Smooth-barked Apple - Red Bloodwood - Brown Stringybark -
Hairpin Banksia heathy open forest of coastal lowlands

HUB833 Smooth-barked Apple-Red Bloodwood —Brown Stringybark —Hairpin Banksia heathy open forest
of coastal lowlands

Vegetation KF_CHS5B Dry Sclerophyll Forests (Shrubby sub-formation)
formation

Vegetation Sydney Coastal Dry Sclerophyll Forests

class

1619

Parsons HU621 Smooth-barked Apple —Red-bloodwood open forest (including Gahnia clarkei
Brinckerhoff variant)

classification

2015a)

(

BVT (OEH HUB833 - Smooth-barked Apple - Red Bloodwood - Brown Stringybark - Hairpin
2016b) Banksia heathy open forest of coastal lowlands

Conservation High: While this community is not consistent with any threatened ecological

status community listed under the TSC Act or the EPBC Act, it does contain a high diversity

of native species providing habitat for a number of threatened flora and fauna
species, including a large population of Tetratheca juncea.

Estimate of 45%

percent cleared

Condition Good — This was the most abundant vegetation community recorded within the study
area. In some areas, the community occurred next to previously disturbed areas that
have been subjected to land clearance and weed invasion. This community had a

sparse to dense canopy, shrub and ground cover with a high density of native species
representative of this community

Extent in the About 55.3 ha, equivalent to about 38% of the study area.
study area
Plots
completed in
vegetation

Structure Average Average Typical Species
height and cover and

height cover range

Zone range

Trees 10-23 0-40 Angophora costata, Corymbia
gummifera, Eucalyptus capitellata and
the occasional Eucalyptus punctata and
Eucalyptus globoidea

Small trees 1-6 0-20 Allocasuarina torulosa, Syncarpia
glomulifera, Persoonia linearis and
juvenile Eucalyptus spp.

Shrubs 0.5-3 0-60 Leptospermum trinervium, Banksia
spinulosa, Persoonia levis, Acacia
ulicifolia, Acacia terminalis, Pittosporum
undulatum, Lomatia salicifolia,
Pultenaea euchila and Tetratheca

juncea
Ground 0.1-1.5 0-80 Pteridium esculentum, Imperata
covers cylindrica, Lomandra oblique, Themeda

australis, Entolasia stricta, Cassytha
pubescens, Ptilothrix deusta,
Xanthorrhoea latifolia and Lindsaea
linearis

Vines & N/A N/A N/A
climbers
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HUB833 Smooth-barked Apple-Red Bloodwood —Brown Stringybark —Hairpin Banksia heathy open forest

of coastal lowlands

Description

Photograph

The broad scale vegetation mapping of the study area mapped this community as
Coastal Plains Smooth-barked Apple Woodland (Lower Hunter and Central Coast
Regional Environmental Management Strategy 2003) within the study area. This was
confirmed during field surveys which identified 55.3 ha of this community, equivalent
to about 38% of the study area. This community occurred in good condition with a
high density of native canopy, shrub and groundcover species representative of this
community.

This community contained a Gahnia clarkei variant that occurred within a potential
groundwater seep or potentially as a result of a culvert associated with McCaffrey
Drive (Parsons Brinckerhoff, 2015a).

This variant occurred within George McGregor Park to the north of McCaffrey Drive
and is located outside of the proposal area. The groundwater seep appeared to have
heavily influenced the vegetation composition which was dominated by Pteridium
esculentum, Gahnia clarkei, Leptospermum polygalifolium, Calochlaena dubia,
Glochidion ferdinandi, Lantana camara* and dead stags. The stags observed
appeared to have been Eucalyptus acmenoides and Angophora costata
representative of HU833 and has therefore been included in this community.

Photo 3.6 — HU833

Photo 3.7 - HU833— Gahnia clarkei variant
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3.2.5 HU841 - Smooth-barked Apple - Turpentine - Sydney Peppermint
heathy woodland on sandstone ranges of the Central Coast

HUB841 Smooth-barked Apple - Turpentine — Sydney Peppermint — heathy woodland on sandstone
ranges of the Central Coast

Vegetation KF_CHS5B Dry Sclerophyll Forests (Shrubby sub-formation)

formation

Vegetation Sydney Coastal Dry Sclerophyll Forests
class

1627

Parsons HU622 Smooth-barked Apple — Sydney Peppermint — Turpentine open forest
Brinckerhoff

classification

(2015a)

BVT HUB841 - Smooth-barked Apple - Turpentine - Sydney Peppermint heathy woodland on
sandstone ranges of the Central Coast

(O CEWEN M High: While this community is not consistent with any threatened ecological community
status listed on either the TSC Act or the EPBC Act, it does contain a high diversity of native
species providing habitat for a number of threatened flora and fauna species.

Estimate of 9%

percent

cleared

Condition Good — This community occurred as two small isolated patches which have been
subjected to low to moderate weed infestations, particularly within areas close to
vegetation clearing, paths, roads and private residences. This community had a dense

canopy, shrub and ground cover with a high density of native species.
SACEHNRGENN About 5.7 ha, equivalent to about 4% of the study area.

study area
Plots
completed in
vegetation

Structure Average Average Typical Species
height and cover and

height cover range

Zone range

Trees 10-20 0-40 Eucalyptus piperita, Eucalyptus
globoidea, Angophora costata, Corymbia
gummifera and Syncarpia glomulifera

Small trees  4-10 0-30 Allocasuarina torulosa and juvenile
Eucalyptus spp.
Shrubs 1-4 20-80 Breynia oblongifolia, Banksia spinulosa,

Leptospermum polygalifolium, Acacia
myrtifolia, Dodonaea triquetra, Daviesia
ulicifolia, Zieria smithii subsp smithii and
Leucopogon lanceolatus

Ground 0.1-1 0-90 Entolasia stricta, Imperata cylindrica,

covers Pteridium esculatum, Gonocarpus spp.,
Xanthorrhoea latifolia, Pratia
purpurascens, Dichondra repens,
Cassytha pubescens, Viola hederacea,
Microlaena stipoides and Dianella
caerulea var. producta

Vines & N/A N/A N/A
climbers
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HUB841 Smooth-barked Apple - Turpentine — Sydney Peppermint — heathy woodland on sandstone
ranges of the Central Coast

Description The broad scale vegetation mapping of the study area has not mapped this community
within the study area (Lower Hunter and Central Coast Regional Environmental
Management Strategy 2003). The field surveys identified this community as being
equivalent to the vegetation description of Coastal Sheltered Apple — Peppermint
Forest as described by LHCCREMS (Lower Hunter and Central Coast Regional
Environmental Management Strategy 2003). This community encompasses 5.7 ha,

equivalent to about 4% of the study area.

This community occurred in good condition with a high density of representative native
canopy, shrub and groundcover species. The northern patch of this community has
been subjected to moderate weed infestation by exotic species such as Lantana
camara* which was observed to be currently under management by bush regeneration
efforts.

Photograph
Photo 3.8 — HU841

3.2.6 HU782 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open
forest on ranges of the Central Coast - Syrncarpia glomulifera variant

HU782 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open forest on ranges of the Central
Coast — Syncarpia glomulifera variant

Vegetation KF_CH2B Wet Sclerophyll Forests (Shrubby sub-formation)
formation

Vegetation North Coast Wet Sclerophyll Forests

PCT 1568

Parsons HU637 Sydney Blue Gum — White Mahogany shrubby tall open forest — Syncarpia
Brinckerhoff glomulifera variant

classification

(2015a)

BVT (OEH HU782 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open forest on ranges
2016b) of the Central Coast

Conservation High: While this community is not consistent with any threatened ecological

status community listed on either the TSC Act or the EPBC Act, it does contain a high
diversity of native species providing habitat for a number of threatened flora and
fauna species. The threatened flora species Syzygium paniculatum was recorded
within this community. A Powerful Owl was recorded roosting in dense vegetation in
the south-east of the study area in this community.
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HU782 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open forest on ranges of the Central
Coast — Syncarpia glomulifera variant

Estimate of 40%

percent cleared

Condition Good — This community occurred within the centre of the study area (behind John
Hunter Hospital precinct and Lookout Road through to Sygna Close Reserve). This
community has been subjected to moderate weed infestations, particularly within the
creeks, as a result of run off from Lookout Road. This community had a dense

canopy, shrub and ground cover with a high density of native species.

Extent in the About 7.1 ha, equivalent to about 5% of the study area.
study area

Plots Structure Average Average Typical Species
completed in height and | cover and

vegetation
zone

height cover range
range
Trees 14-24 0-40 Eucalyptus acmenoides, Syncarpia
glomulifera, Eucalyptus paniculata,
Eucalyptus siderophloia, Eucalyptus
resinifera and Eucalyptus piperita with
the occasional Angophora costata

Small trees  3-6 10-40 Syncarpia glomulifera, Melaleuca
linariifolia, Glochidion ferdinandi and
Allocasuarina torulosa

Shrubs 0.4-3 0-40 Dodonaea triquetra, Zieria smithii
subsp. smithii, Leucopogon
lanceolatus, Notelaea ovata, Acmena
smithii and Syzygium

paniculatum
Ground 0.1-1 0-90 Juncus usitatus, Carex appressa,
covers Oplismenus aemulus, Entolasia

marginata, Smilax australis, Gahnia
erythrocarpa, Adiantum aethiopicum,
Calochlaena dubia and Morinda

Jjasminoides
Vines & N/A N/A N/A
climbers
Description The broad scale vegetation mapping of the study area mapped this community as a

variety of native vegetation communities, including Coastal Foothills Spotted Gum —
Ironbark Forest, Coastal Wet Gully Forest, Hunter Valley Moist Forest, Coastal Plains
Smooth-barked Apple Woodland, Coastal Narrabeen Forest and Alluvial Tall Moist
Forest (Lower Hunter and Central Coast Regional Environmental Management
Strategy 2003). This community is equivalent to Alluvial Tall Moist Forest as
described by the broad scale vegetation mapping for the study area (Lower Hunter
and Central Coast Regional Environmental Management Strategy 2003). The field
surveys identified this vegetation type along the creek lines within the study area
covering 7.1 ha equivalent to about 5% of the study area.

This community occurred in good condition with a high density of representative
native canopy, shrub and ground cover species. Some areas within this community,
mostly along the creeks, did contain moderate weed infestations such as Lantana
camara®.

This community differs from the HU782 Blackbutt — Turpentine —Sydney Blue Gum
mesic tall open forest — atypical variant as Eucalyptus saligna was absent from the
canopy layer and had a higher density of Syncarpia glomulifera.
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Photograph

3.2.7

HU782 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open forest on ranges of the Central
Coast — Syncarpia glomulifera variant

Photo 3.9 — HU782 — Syncarpia glomulifera variant

HU782 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open
forest on ranges of the Central Coast - atypical variant

HU782 Blackbutt — Turpentine —Sydney Blue Gum mesic tall open forest — atypical variant

Parsons
Brinckerhoff
classification
(2015a)

SAVAN(O]=
2016b)
Conservation
status

Estimate of
percent
cleared

Condition

Vegetation KF_CH2B Wet Sclerophyll Forests (Shrubby sub-formation)
formation

Vegetation North Coast Wet Sclerophyll Forests

class

1568

HUG637 Sydney Blue Gum- White Mahognay shrubby tall open forest —atypical variant

HU782 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open forest on ranges of
the Central Coast

High: While this community is not consistent with any threatened ecological community
listed on either the TSC Act or the EPBC Act, it does contain a high diversity of native
species providing habitat for a number of threatened flora and fauna species

40%

Moderate — This community occurred as remnant vegetation surrounded by residential
development and urban infrastructure (such as roads). Previous and current land uses
have resulted in this community being moderately to highly disturbed from weed
invasion. Some areas within this community have received bush regeneration efforts to
remove areas of woody weeds. This community had a dense canopy and shrub cover
however in areas contained a sparse or completely void ground cover.
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completed in
vegetation
zone

height
range

Trees 18-26

Small trees 3-6

Shrubs 0.4-3
Ground 0.1-1
covers

Vines & N/A
climbers

Average
cover and
cover range

0-40

0-30

30-60

0-50

N/A

HU782 Blackbutt — Turpentine —Sydney Blue Gum mesic tall open forest — atypical variant

SR About 4.6 ha, equivalent to about 3% of the study area.
study area

Plots Structure Average
height and

Typical Species

Eucalyptus saligna, Eucalyptus
acmenoides, Eucalyptus paniculata,
Syncarpia glomulifera, Eucalyptus
siderophloia and Corymbia maculata

Allocasuarina torulosa and Glochidion
ferdinandi

Dominated by Lantana camara®,
Ligustrum sinense*, Pittosporum
undulatum, Breynia oblongifolia,
Eupomatia laurina, Ochna serrulata™

Cynodon dactylon, Entolasia marginata,
Dichondra repens, Sarcopetalum
harveyanum, Lomandra sp., Gahnia
melanocarpa, Smilax australis and
Cissus antarctica

N/A

Description The broad scale vegetation mapping of the study area mapped this community as

study area.

camara®.

Photograph

Photo 3.10 — HU782— atypical variant

Coastal Foothills Spotted Gum — Ironbark Forest (Lower Hunter and Central Coast
Regional Environmental Management Strategy 2003) within the study area. The field
surveys identified this community as HU782 Blackbutt — Turpentine —Sydney Blue Gum
mesic tall open forest — atypical variant covering 4.6 ha equivalent to about 3% of the

This community occurred in moderate condition with a high density of representative
native canopy species and moderate density of native shrub and ground cover species.
Along the creek line, vegetation was dominated by exotic species such as Lantana
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3.2.8 Planted and parkland vegetation

Vegetation
formation
Vegetation
class

Parsons
Brinckerhoff
classification
(2015a)

Conservation
status

Estimate of
percent
cleared

Extent in the
study area

Plots
completed in
vegetation
zone

Description

Planted and parkland vegetation

KF_CH5B Dry Sclerophyll Forests (Shrubby sub-formation)
Sydney Coastal Dry Sclerophyll Forests

1627
Planted and parkland vegetation

For the purpose of entering this vegetation into the credit calculator HU841 (Smooth-
barked Apple - Turpentine - Sydney Peppermint heathy woodland on sandstone
ranges of the Central Coast) was selected as the closest match. As this community is
mostly planted it however does not strictly align with this community.

Low: This community consisted of planted and the occasional remnant native tree
species.

This community was not consistent with any threatened ecological community listed
under the TSC Act or EPBC Act.

N/A

Low — This community generally occurred next to previously disturbed areas that have
been subjected to land clearance and weed invasion. This community had a sparse to
dense remnant and/or planted canopy and ground cover, and lacked a native species
shrub layer. Within Jesmond Park, numerous planted exotic and native species
occurred, whereas to the north of the roundabout, dense stands of Casuarina glauca
have been planted along the road verges.

About 3.8 ha, equivalent to about 3% of the study area.

Structure Average Average Typical Species

height and cover and
height range | cover range

Trees 8-30 0-40 Eucalyptus punctata, Corymbia
maculata, Eucalyptus acmenoides,
Eucalyptus fergusonii, Syncarpia
glomulifera, Brachychiton
acerifolius, and Casuarina glauca

Smalltrees  N/A N/A N/A

Shrubs N/A N/A N/A

Ground 0.1-1 0-90 Cynodon dactylon, Dichondra
covers repens, Ehrharta erecta®, Trifolium

repens®, Sporobolus africanus®,
Avena fatua®, Poa annua’®,
Sonchus oleraceus™, Conyza sp.
Hypochaeris spp.

Vines & N/A N/A N/A
climbers

The planted and parkland vegetation was a highly disturbed vegetation community that
occurred within Jesmond Park and along Newcastle Road to the north of the study
area. The community was generally associated with areas that had been subjected to
land clearance and weed invasion as a result of parkland and infrastructure (such as
walking tracks and roads). The community covered 3.8 ha, equivalent to 3% of the
study area. Due to previous and current land uses this community no longer resembles
any local native remnant vegetation communities. For the purpose of calculating credits
for this community however it has been assigned to the HU841 vegetation type.
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Planted and parkland vegetation

Photograph

Photo 3.11 — Planted and parkland vegetation in Jesmond Park

Photo 3.12 — Planted and parkland vegetation north of Jesmond roundabout
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3.2.9 Exotic vegetation

formation
class

PCT N/A

Parsons Exotic and planted / exotic
Brinckerhoff
classification

Conservation Low: This community is not consistent with any native vegetation community or any
status threatened ecological community listed under the TSC Act or EPBC Act.

Estimate of N/A

percent cleared

Condition Low — This community generally occurred next to previously disturbed areas that
have been subjected to land clearance and weed invasion. This community generally

lacked a canopy layer and had a high density of ground layer exotic species and in
some of the gullies a high density of Lantana camara* was recorded.

Extent in the About 7.5 ha, equivalent to about 5% of the study area.
study area

Plots completed || Structure Average Average Typical Species
in vegetation height and cover and
zone height cover range
range
Trees 6-20 0-20 Occasional isolated Eucalyptus sp.
Small trees  N/A N/A N/A
Shrubs 1-2.5 0-100 Lantana camara*
Ground 0.1-2 0-100 Hyparrhenia hirta®, Chloris gayana®,
covers Ehrharta erecta®, Trifolium repens®,

Sporobolus africanus®, Avena fatua*,
Poa annua*, Sonchus oleraceus?,
Conyza sp*, Hypochaeris spp. and the
occasional native species such as
Imperata cylindrica and Pteridium

esculentum
Vines & N/A N/A N/A
climbers
Description The exotic vegetation was a highly disturbed vegetation community that occurred

mostly to the north and south of the study area. The community covered 7.5 ha
equivalent to about 5% of the study area. The community was generally associated
with areas that had been subjected to land clearance and weed invasion as a result
of residential development, recreation (parks) and infrastructure (such as walking
tracks, roads and power easements). Due to previous and current land uses this
community no longer resembles any local native remnant vegetation communities.
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Exotic vegetation

Photograph

Photo 3.13 — Exotic vegetation

3.2.10 Aquatic vegetation -dam

Dam
formation
class

N/A
Parsons Dam
Brinckerhoff
classification
N/A
(OEEYEN N Low: Persistent aquatic habitat in the study area occurred in the form of a dam in the
status north-western boundary of the study area. The dam has been constructed to collect

runoff from the surrounding urban development. It provides habitat for commonly
occurring fauna species such as waterfowl and herpetofauna.

Estimate of N/A
percent
cleared

Condition Low — The general condition of the dams is low due to high sediment build up and the
poor quality of the water. The vegetation would provide habitat for commonly occurring
fauna species.

SYCHALRRGEM About 0.2 ha, equivalent to 0.1% of the study area.
study area

Plots Structure Average Average Typical Species
completed in height and cover and

vegetation
zone

height cover range
range

Floating - - Spirodela punctata and Nymphaea sp.
Aquatic

Emergent 0.9-2 0-20 Persicaria decipiens, Paspalum
Aquatic distichum and Juncus usitatus
Terrestrial 0.1-0.8 0-40 Rumex crispus*, Pennisetum

ground clandestinum* and Cynodon dactylon
layer
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Dam

Description There is the only dam within the study area and has been constructed to collect runoff
from the surrounding urban development (Figure 3-1).

The identified aquatic vegetation encompasses 0.2 ha, equivalent to 0.1% of the study
area. The vegetation associated with the dam is not consistent with a native
vegetation community, although it does contain native emergent aquatic flora species
which would provide habitat for commonly occurring waterfowl and herpetofauna.

Photograph

Photo 3.14 — Dam

3.3 Threatened ecological communities

Eighteen EECs listed under the TSC Act are predicted to occur within the Hunter Central Rivers
Hunter Sub-catchment. In addition, one EEC listed under the EPBC Act is predicted to occur in
the locality (DotE 2014a) (Parsons Brinckerhoff 2015a).

One EEC listed under the TSC Act; Lower Hunter Spotted Gum — Ironbark Forest in the Sydney
Basin Bioregion, was recorded within the study area by Parsons Brinckerhoff (2015a and 2017).
The extent of this EEC within the study area is shown on Figure 3-1.

The occurrence of Lower Hunter Spotted Gum-Ironbark Forest within the study area coincides
with the HU806 Spotted Gum — Red Ironbark —Grey Gum shrub — grass open forest of the
Lower Hunter, which is present in the north of the study area.

This community was mapped by Parsons Brinckerhoff (2015a and 2017) as being mainly in
good condition, with a small area of moderate condition. The moderate condition patch consists
of a narrow linear patch of vegetation located immediately behind residences on Minimbah
Close, Wallsend and in Jesmond Park. The moderate condition patch comprises a canopy only
with minimal native shrub or groundcover species as a result of vegetation clearance. The good
condition area contained native canopy shrub and groundcover species representative of this
vegetation type (Parsons Brinckerhoff 2015a and 2017).

The community differed from the other two spotted gum communities within the study area as
the canopy was dominated by Broad-leaved Ironbark (Eucalyptus fibrosa) and the understorey
was dominated by shrubs and grasses that prefer drier environments (Parsons Brinckerhoff
2015a and 2017).

No other threatened ecological communities occur within the study area.
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Lower Hunter Spotted Gum Ironbark Forest

Lower Hunter Spotted Gum — Ironbark Forest in the Sydney Basin Bioregion is the name given
to the ecological community that occurs principally on Permian geology in the central to lower
Hunter Valley. The community is restricted to a range of about 65 by 35 kilometres centred on
the Cessnock — Beresfield area in the Central and Lower Hunter Valley (NPWS 2000, NSW
Scientific Committee 2010).

The OEH final determination (NSW Scientific Committee 2010) defines the EEC as follows:

“Lower Hunter Spotted Gum — lIronbark Forest is dominated by Corymbia maculata, (Spotted
Gum) and Eucalyptus fibrosa (Broad-leaved Ironbark), while E. punctata (Grey Gum) and E.
crebra (Grey Ironbark) occur occasionally. A number of other eucalypt species occur at low
frequency, but may be locally common in the community. One of these species, E.
canaliculata, intergrades extensively in the area with E. punctata. The understorey is marked
by the tall shrub, Acacia parvipinnula, and by the prickly shrubs, Daviesia ulicifolia, Bursaria
spinosa, Melaleuca nodosa and Lissanthe strigosa. Other shrubs include Persoonia linearis,
Maytenus silvestris and Breynia oblongifolia. The ground layer is diverse; frequent species
include Cheilanthes sieberi, Cymbopogon refractus, Dianella revoluta, Entolasia stricta,
Glycine clandestina, Lepidosperma laterale, Lomandra multiflora, Microlaena stipoides,
Pomax umbellata, Pratia purpurascens, Themeda australis and Phyllanthus hirtellus (NPWS
2000, Hill 2003, Bell 2004). In an undisturbed condition, the structure of the community is
typically open forest. If thinning has occurred, it may take the form of woodland or a dense
thicket of saplings, depending on post-disturbance regeneration.”

To confirm the occurrence of this community within the study area, two independent
investigations were carried out by GHD (2015) and Stephen Bell (2015). Both independent
studies confirmed the presence and extent of this EEC within the study area. GHD carried out a
desktop review of the findings by Parsons Brinckerhoff, detailed in Parsons Brinckerhoff (2015a
and 2017) (Appendix C) and conferred with the findings.

Bell (2015) was engaged by Roads and Maritime as an independent assessor and carried out
field investigations, data collection and numerical data analysis to confirm the presence of this
EEC within the study area.

This determination (Bell 2015) was based upon the following key considerations:

. The study area lies within the Sydney Basin and on Permian-aged geology, satisfying two
of the three principal determining features of Lower Hunter Spotted Gum — Ironbark
Forest EEC (NSW Scientific Committee 2010).

. In the areas inspected as part of this study, the community is also dominated by
Corymbia maculata and Eucalyptus fibrosa (satisfying the third determiner), with
Eucalyptus umbra also commonly present. In moister areas, other canopy species
include Eucalyptus propinqua and Eucalyptus acmenioides, with Eucalyptus fergusonii
also occasionally evident from nearby sheltered slopes.

Based on these characteristics, the community was deemed to be Lower Hunter Spotted Gum —
Ironbark Forest EEC as defined in the current Final Determination (Bell 2015). To further verify
this conclusion, additional analysis was carried out, involving:

° An assessment of species presence within two sample plots against diagnostic lists which
showed there to be 64 per cent and 72 per cent ‘hit’ for Hinterland Spotted Gum —
Ironbark Forest.

. A floristic dichotomous key developed as part of this revision lead directly to the
Hinterland Spotted Gum — Ironbark Forest form.
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Both analyses suggested that the community in the study area was more closely related to
Lower Hunter Spotted Gum — Ironbark Forest (as identified elsewhere in the region) than to
other more general Spotted Gum-Ironbark communities, including Coastal Foothills Spotted
Gum-Ironbark Forest (Bell 2015).

Consequently, Bell (2015) determined that the study area supports Hinterland Spotted Gum —
Ironbark Forest, which constitutes a form of the Lower Hunter Spotted Gum — Ironbark Forest
EEC listed under the TSC Act.

The occurrence of the Lower Hunter Spotted Gum-Ironbark Forest EEC within the study area is
considered the eastern-most record of this community to date (LHCCREMS 2003; Bell 2015,
Parsons Brinckerhoff 2015a and 2017).

3.4 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).

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). With the exception of the Great
Artesian Basin’s mound springs, the level of scientific understanding of the role that
groundwater plays in maintaining ecosystems in Australia is generally low (DLWC 2002).
Currently the approach for assessment of terrestrial groundwater dependent ecosystems is not
well documented or understood.

Dependence (or interaction) of the vegetation communities identified within the study area on
groundwater was determined by aligning them with the GDE types identified by the
Groundwater Dependant Ecosystem Assessment (DLWC 2002).

The Risk Assessment Guidelines for Groundwater Dependent Ecosystems — The Conceptual
Framework (Serov et. al. 2012) has recently been developed by the NSW Office of Water
(NOW) (now known as DPI Water) and the OEH. This presents an approach to GDE
identification, classification, ecological valuation, and ecological risk assessment for a given
activity or potential impact on a groundwater source. This also details a series of steps to
identify and infer the level of groundwater dependency and provides a summary of risk
assessment guidelines for GDEs. This risk assessment has assigned probabilities of vegetation
types in the Hunter Central Rivers CMA being a GDE and has been used to assess the
likelihood of vegetation within the study area being a GDE (Kuginis et al 2012).

The upper groundwater source within the study area is considered to be low yielding perched
groundwater (GHD 2016b). The deeper regional groundwater table is reported to be at about
sea level (Coffey 1983). There is no known alluvial groundwater within the study area.
Dependence (or interaction) of the vegetation communities identified in the study area on
groundwater was determined by Parsons Brinckerhoff (2015a) by aligning them with the
groundwater dependent ecosystem types identified by the Groundwater Dependent Ecosystems
Assessment, Registration and Scheduling of High Priority Manual (DNR 2006).

Two vegetation types that are considered to be intermittently dependent on groundwater and
one that is considered dependent have been identified within the study area as part of
biodiversity surveys conducted by Parsons Brinckerhoff (2015a). Details regarding these GDEs
are shown in Table 3-8 and Figure 3-2.
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Vegetation within the study area identified as GDEs include the two variants of Blackbutt —
Turpentine — Sydney Blue Gum mesic tall open forest (HU782). These PCTs are both riparian
communities and are likely to rely on surface water runoff and accessing groundwater when
groundwater levels are high and were therefore classified as being intermittently dependent on
groundwater (Parsons Brinkerhoff 2015a). This community (HU782) is the only riparian
vegetation community identified in the study area.

The Gahnia clarkei variant of the Smooth-barked Apple Red Bloodwood open forest was
considered by Parsons Brinckerhoff (2015a) as likely to occur as a result of groundwater seep
and to be dependent on groundwater.

Table 3-8 lIdentified groundwater dependent ecosystems

Vegetation community GDE type Class Habitat Dependency on
groundwater ’

HU782 Blackbutt — Riparian and — Riparian Terrestrial Intermittently
Turpentine — Sydney terrestrial vegetatlon
Blue Gum mesic tall vegetation community

open forest on ranges
of the Central Coast —
Syncarpia glomulifera

variant

HU782 Blackbutt — Riparian and T1 — Riparian Terrestrial Intermittently
Turpentine — Sydney terrestrial vegetation

Blue Gum mesic tall vegetation community

open forest on ranges
of the Central Coast —
atypical variant

HUB833 Smooth-barked = Wetlands W10 — Sedge Epigean Known
Apple - Red Bloodwood Swamp

- Brown Stringybark -

Hairpin Banksia heathy

open forest of coastal

lowlands— Gahnia

clarkei variant

1 Known groundwater dependency as per (Eamus et al. 2006).
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Threatened species

This section of the BAR provides the methods and results of threatened biota surveys within the
study area. This BAR has been prepared based on targeted field surveys and reporting
completed for the project by Parsons Brinckerhoff:

Parsons Brinckerhoff 2014, Newcastle Inner City Bypass: Rankin Park to Jesmond,
Preliminary Environmental Investigation.

Parsons Brinckerhoff 2015a, Newcastle Inner City Bypass: Rankin Park to Jesmond,
Biodiversity Survey Report (Appendix C).

Parsons Brinckerhoff 2015b, Newcastle Inner City Bypass: Rankin Park to Jesmond,
Additional Powerful Owl and Hollow-bearing Tree Surveys (Appendix G).

Parsons Brinckerhoff 2015¢, Newcastle Inner City Bypass: Rankin Park to Jesmond, Nest
Box Inspections (Appendix H).

Parsons Brinckerhoff 2015d, Newcastle Inner City Bypass: Additional Diuris praecox and
Corybas dowlingii targeted surveys (Appendix I).

Parsons Brinckerhoff 2016b, Newcastle Inner City Bypass: Rankin Park to Jesmond,
Additional Cryptostylis hunteriana and Threatened Frogs targeted surveys (Appendix J).

Parsons Brinckerhoff 2017, Newcastle Inner City Bypass: Rankin Park to Jesmond,
additional vegetation surveys (Appendix N).

The following additional biodiversity reports relating to the study area were also reviewed as
part of the desktop assessment:

GHD 2015, EPBC Referral for the Newcastle Inner City Bypass — Rankin Park to
Jesmond Umwelt Environmental Consultants 2006, Ecological Constraints Analysis for a
Proposed New Route for State Highway 23 between Rankin Park and Jesmond.

Umwelt Environmental Consultants 2004, Ecological Inspection of Proposed
Geotechnical Sites and Access Tracks within the Proposed New Route for State Highway
23 between Rankin Park and Jesmond.

Ecotone Ecological Consultants Pty Ltd 2002, Flora and Fauna survey and threatened
species assessment for a proposal to construct a new access road to John Hunter
Hospital, an extension to the Hospital building, including a new car park and a relocated
helipad.

Winning 2000 Survey of Tetratheca juncea Sm. in Blackbutt Reserve and Rankin Park
Bushland.

Mount King Ecological Surveys, 1984, Fauna Survey of Rankin Park Area for Proposed
Route of State Highway 23.

T. J. Fatchen & Associates 1984, Rankin Park Highway Development Vegetation
Description and Assessment.

Anne Clements & Associates 1994, Flora survey of remnant bushland patches in
Newecastle Local Government Area — part of the ‘Save the Bush’ Program.
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4.1 Candidate species

All species credit species with a moderate to high likelihood of occurrence, that have been
identified as requiring survey in the BioBanking Credit Calculator or that have been recorded
during the surveys are considered candidate species. Species credit candidate species have
formed the basis for targeted surveys for this assessment. Ecosystem credit species with a high
multiplier number such as the Powerful Owl (Ninox strenua), have also been surveyed to inform
the credit calculations.

A total of 45 candidate species have been identified for this assessment and are identified in
Table 4-3.

4.1.1 Desktop assessment

A desktop database review was carried out by Parsons Brinckerhoff in July 2014 to identify
threatened flora and fauna species, populations and ecological communities (biota) listed under
the TSC Act and FM Act, and MNES listed under the EPBC Act, that could be expected to occur
in the locality, based on previous records, known distribution ranges, and habitats present.

Biodiversity resources pertaining to the locality (ie within a 10 kilometre radius of the site) that
were reviewed before conducting field investigations are detailed in Table 4-1.

Table 4-1 Database searches completed

Atlas of NSW
Wildlife (BioNet)

NSW Department
of Primary
Industries (Fishing
and Aquaculture)
threatened Aquatic
Fauna Database

PlantNet

Protected Matters
Search Tool

Noxious Weeds
Database

DotE online
species profiles
and threats
database

Threatened biota
profiles outlining
distribution and
habitat
requirements of
threatened biota

Nationally

Important Wetland
search

25 July 2014 (flora
and fauna)

7 October 2014
(flora and fauna)
25 July 2014 (flora
and fauna)

7 October 2014
(flora and fauna)

25 July 2014

7 October 2014
25 July 2014 (flora
and fauna)

7 October 2014
(flora and fauna)

29 October 2014

25 July 2014

25 July 2014

25 July 2014

10 km buffer around
project 1

Hunter/Central Rivers
and Catchment
Management Authority
area

10 km buffer around
project !

10 km buffer around

project !

Newcastle City Council

Study area

Study area

Study area

Office of Environment
and Heritage (2014b)

NSW Department of
Primary Industries
(2014)

Royal Botanical
Gardens Sydney
(2014)

Department of
Environment (2014b)

Department of Trade
and Investment
Regional Infrastructure
and Services (2014)

Department of
Environment (2014b)

Office of Environment
and Heritage (2014b)

Department of
Environment (2015b)
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BioBanking Credit 12 April 2016 Study area Office of Environment
Calculator and Heritage (2014b)
SPRAT database 25 July 2014 Study area Department of

for EPBC listed Environment (2015c¢)

threatened

species and

communities
Note: 1 Coordinates used -32.86, 151.64, -32.96, 151.74

A search of the OEH Atlas of Wildlife database and DotE protected matters search tool
indicates that 27 threatened flora species listed under the TSC Act and 22 threatened flora
species listed under the EPBC Act have been recorded or are predicted to occur within 10
kilometres of the study area. A total of 55 threatened fauna species listed under the TSC Act
and 18 threatened fauna species listed under the EPBC Act have been recorded or are
predicted to occur within the locality (note that exclusively marine species have been excluded
from this list).

No threatened populations are predicted or known to occur within the study area (Newcastle
Inner City Bypass: Rankin Park to Jesmond, Biodiversity Survey Report - Appendices C and D
of Parsons Brinckerhoff (2015a) provided in Appendix C.

The protected matters search (Appendix D) identifies 44 migratory species listed under the
EPBC Act as potentially occurring in the locality (not including marine and pelagic species)
(Appendix D). Three EPBC Act listed migratory bird species were recorded and a further four
species were considered to have moderate likelihood of occurrence within the study area (Table
4-3).

One threatened species listed under the FM Act has been previously recorded in the locality;
Black Cod (Epinephelus daemelii) (Appendix D of Parsons Brinckerhoff (2015a) provided in
Appendix C). The study area does not contain habitat for this species and it therefore has a ‘nil’
likelihood of occurrence.

The threatened and migratory species identified in the desktop assessment are presented in
Table 4-3.

4.1.2 Species credit species

A total of 12 species-credit species have been identified by the BioBanking Credit Calculator
during FBA credit calculations as potentially occurring within the study area. The suite of
species-credit species for the project are identified in Table 4-3 along with the corresponding
threatened species multiplier value, which PCTs contain habitat components for these
threatened species and their likelihood of occurrence within the study area.

4.1.3 Ecosystem credit species

The credit calculator reports the suite of threatened fauna species that are predicted to be
associated with ecosystem credits generated for the project. That is, the threatened fauna
species that are predicted to use habitat within the vegetation types within the construction
footprint. Each of these species has a ‘threatened species multiplier’ that feeds into the
ecosystem credit calculations. If that fauna species or specific habitat resources for that species
are not present at the site, then the threatened species multiplier may be adjusted. All identified
ecosystem credit species were found to have habitat components within the study area.
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A total of 19 ecosystem-credit species have been identified by the BioBanking Credit Calculator
during FBA credit calculations as potentially occurring within the study area. The suite of
ecosystem credit species for the project are shown in Table 4-3 along with the corresponding
threatened species multiplier value, which PCTs contain habitat components for these
threatened species and their likelihood of occurrence within the study area.

The Powerful Owl and Barking Owl have the highest threatened species multiplier (3.0) of the
threatened species predicted to occur within ecosystem credits for all five vegetation types
being impacted by the project. The Powerful Owl was recorded within the study area during
surveys completed by Parsons Brinckerhoff (2015a and 2015b), and is consequently the
species which is driving the ecosystem credit calculations for the impacts on all the five PCTs.
Further targeted surveys to determine the potential presence or otherwise for all other
threatened species that have been predicted to occur within the ecosystem credits will have no
impact on the ecosystem credit requirement for the project as they all have a lower threatened
species multiplier.

4.1.4 Likelihood of occurrence

Following collation of database records and threatened species and community profiles, a
‘likelihood of occurrence’ assessment was prepared for threatened and migratory species with
reference to the broad vegetation types and habitats contained within the study area. This was
further refined following field surveys and verification of vegetation types and identification and
assessment of habitat present within the study area.

A likelihood of occurrence ranking was attributed to these biota based on this information by
Parsons Brinckerhoff (2015a) (Appendix C).

Likelihood of occurrence of threatened species within the study area for species recorded or
predicted to occur in the locality is defined in Table 4-2.

Table 4-2 Likelihood of occurrence methodology

Low Species considered to have a low likelihood of occurrence include species not
recorded during the field surveys that fit one or more of the following criteria:

e Have not been recorded previously in the study area and surrounds and for
which the study

e Area is beyond the current distribution range

* Rely on specific habitat types or resources that are not present in the study
area

® Are considered locally extinct

* Are a non-cryptic perennial flora species that were specifically targeted by
surveys and not recorded

Moderate SpPecies considered to have a moderate likelihood of occurrence include species
not recorded during the field surveys that fit one or more of the following criteria:

¢ Have infrequently been recorded previously in the study area and surrounds

e Use habitat types or resources that are present in the study area, although
generally in a poor or modified condition

¢ Are unlikely to maintain sedentary populations, however, may seasonally use
resources

e Within the study area opportunistically during variable seasons or migration

¢ Are cryptic flowering flora species that were not seasonally targeted by
surveys and that have not been recorded
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High Species considered to have a high likelihood of occurrence include species not
recorded that fit one or more of the following criteria:

e Have frequently been recorded previously in the study area and surrounds

e Use habitat types or resources that are present in the study area, that are
abundant and/or in good condition within the study area

e Are known or likely to maintain resident populations surrounding the study
area

® Are known or likely to visit the site during regular seasonal movements or
migration.

Recorded Any threatened species recorded during field surveys.
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Table 4-3 Candidate species

Scientific name Common name TSC Act | EPBC Source of identification Species credit species Likelihood of Justification Threatened Potential habitat
status Act or ecosystem credit occurrence species multiplier
status species

Flora
Caladenia tessellata Thick Lip Spider E \ PlantNet - Moderate ' Potential habitat recorded within the N/A 3 HU833, HU806, HU841
Orchid study area '
Callistemon Netted Bottle - V BBCC, Atlas of NSW Species credit species Moderate 1 Potential habitat recorded within the 1.4 HU804, HU806, HU833,
linearifolius Brush wildlife, PlantNet study area ' HU841
Corybas dowlingii Red Helmet E - BBCC, Atlas of NSW Species credit species Moderate 1 Potential habitat recorded within the 1.3 HU782
Orchid wildlife, SEARs study area !
Cryptostylis hunteriana Leafless Tongue V V BBCC, PMST Species credit species Moderate 1 Potential habitat recorded within the 4.0 HU804, HU806, HU833,
Orchid study area ! HU841
Diuris praecox Rough Doubletail V V BBCC, Atlas of NSW Species credit species Moderate 1 Potential habitat recorded within the 1.3 HU782, HU804, HU806,
wildlife, PMST, PlantNet study area ' HU833, HU841
Grevillea parviflora Small-flower Vv V BBCC, Atlas of NSW Species credit species Recorded ' Two small populations recorded within 1.4 HU804, HU806, HU833,
subsp. parviflora Grevillea wildlife, PMST, PlantNet, the study area. HUB841
SEARs
Rutidosis heterogama  Heath \Y \ BBCC, PMST Species credit species Moderate ! Potential habitat recorded within the 1.5 HU804, HUB06
Wrinklewort study area '
Syzygium paniculatum  Magenta Lilly E \ Atlas of NSW wildlife, - Recorded — Recorded within the study area N/A 3 HU782
Pilly PMST, PlantNet, SEARs assumed however occurred outside the
planted ' construction footprint
Tetratheca juncea Black-eyed Vv V BBCC, PMST, Atlas of Species credit species Recorded ' Large population recorded within study 1.5 HU782, HU804, HU806,
Susan NSW wildlife, PlantNet, area HU833, HU841
SEARs
Fauna
Anthochaera phrygia Regent CE CE BBCC, Atlas of NSW Species credit species Moderate Potential habitat recorded within the 7.7 HU806, HU804
Honeyeater wildlife, PMST study area '
Callocephalon Gang-gang vV - BBCC, Atlas of NSW Ecosystem credit Moderate 1 Potential habitat recorded within the 2.0 HU782, HU804, HU806,
fimbriatum Cockatoo wildlife species study area 1 HU833, HU841
Calyptorhynchus Glossy Black- - \V; BBCC, Atlas of NSW Ecosystem credit Moderate Potential habitat recorded within the 1.8 HU782, HU804, HU806,
lathami Cockatoo wildlife species study area * HU833, HU841
Chalinolobus dwyeri Iéal;ge—eared Pied v Vv PMST - Moderate 1 Potential habitat recorded ? N/A 3 HU782, HU806, HU804
a
Chthonicola sagittata ~ Speckled Y, - BBCC Ecosystem credit Moderate 2 Potential habitat recorded in study area 26 HU804, HU806, HU833,
Warbler species 2 HU841
Daphoenositta Varied Sittella Vv - BBCC, Atlas of NSW Ecosystem credit Moderate ' Potential habitat recorded * 1.3 HU782, HU804, HU806,
chrysoptera wildlife species HU833, HU841
Dasyurus maculatus Spotted-tailed vV E BBCC, PMST Ecosystem credit Moderate ' Potential habitat recorded in study area 2.6 HU782, HU804, HU806,
Quoll species ’ HU833, HU841
Falsistrellus Eastern False Vv . BBCC, Atlas of NSW Ecosystem credit Moderate ! Potential habitat recorded within the 2.2 HU782, HU804, HU806,
tasmaniensis Pipistrelle wildlife species Sy e HU833, HU841
Glossopsitta pusilla Little Lorikeet v - BBCC, Atlas of NSW Ecosystem credit Recorded ! R 1.8 HU782, HU804, HU806,
wildlife species HU833, HU841
Hieraaetus Little Eagle Vv . BBCC, Atlas of NSW Ecosystem credit Moderate Potential habitat recorded within the 1.4 HU804, HU806, HU833,
morphnoides wildlife species HU841
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EPBC
Act
status

Species credit species
or ecosystem credit
species

Scientific name Common name TSC Act
status

Lathamus discolor

Litoria aurea

Litoria brevipalmata

Lophoictinia isura

Miniopterus australis

Miniopterus
schreibersii
oceanensis

Mormopterus
norfolkensis

Myotis macropus

Ninox strenua
Petaurus australis

Petaurus norfolcensis
Peteropus
poliocephalus

Petroica boodang

Phascolarctos cinereus

Pseudophryne
australis

Saccolaimus
flaviventris

Scoteanax rueppellii

Tyto novaehollandiae

Tyto tenebricosa

Migratory species
Apus pacificus

Ardea ibis

Swift Parrot

Green and
Golden Bell Frog

Green-thighed
Frog
Square-tailed
Kite

Little Bent-wing
Bat

Eastern Bent-
wing Bat
Eastern Freetail-

bat
Southern Myotis

Powerful Owl

Yellow-bellied
Glider

Squirrel Glider

Grey-headed
Flying-fox
Scarlet Robin

Koala

Red-crowned
Toadlet

Yellow-bellied
Sheathtail-bat

Greater Broad-
nosed Bat

Masked Owl

Sooty Owl

Fork-tailed Swift

Cattle Egret

Source of identification

BBCC, Atlas of NSW
wildlife

BBCC

BBCC

BBCC

Atlas of NSW

Atlas of NSW

BBCC

Atlas of NSW wildlife

BBCC, SEARs, Atlas of
NSW wildlife

BBCC

BBCC, SEARSs, Atlas of
NSW wildlife

SEARs, Atlas of NSW
wildlife, PMST
BBCC

BBCC, Atlas of NSW
wildlife, PMST

BBCC

BBCC
BBCC, Atlas of NSW
wildlife

BBCC, Atlas of NSW
wildlife

BBCC, Atlas of NSW
wildlife

PMST

PMST

Ecosystem credit
species

Species credit species

Species credit species

Ecosystem credit
species

Ecosystem credit
species

Ecosystem credit
species
Ecosystem credit
species
Ecosystem credit
species

Ecosystem credit
species

Species credit species

Species credit species

Ecosystem credit
species

Ecosystem credit
species

Ecosystem credit
species

Ecosystem credit
species

Moderate !

Low 2

Low 2

Moderate 2

Recorded *

High !

High *

Moderate !

Recorded *
Moderate 2

Recorded *
Recorded *

Moderate 2

Moderate

Moderate 2

High !

High !

Moderate !

Moderate !

Moderate !

Recorded *

Potential habitat recorded !

No preferred habitat recorded 2

No preferred habitat recorded 2

Potential habitat recorded 2

Previously recorded in study area
(Umwelt, 2006) !

Previously recorded in study area
(Umwelt, 2006) *

Potential habitat recorded '

Potential habitat recorded 2

Potential habitat recorded 2

Potential habitat recorded within the

study area !
Potential habitat recorded 2

Previously recorded in study area
(Umwelt, 2006)

Previously recorded in study area
(Umwelt, 2006) *

Potential habitat recorded in study area

1

Potential habitat recorded *

Potential habitat identified in study area

1

Recorded in study area

2.6

1.3

1.4

N/A 3

N/A 3

2.2

N/A 3

3.0

2.3

2.2

N/A 3

1.3

2.6

1.3

22

22

3.0

3.0

N/A 3

N/A 3

Likelihood of Justification Threatened Potential habitat
occurrence species multiplier

HU782, HU804, HU80G,
HU833, HU841
HU782, HU804, HU80G,
HU833, HU841

HU782, HU804, HU80G,
HU833, HU841

HU782, HU804, HU80G,
HU833, HU841

HU782, HU804 4, HU806 4,
HU833 4, HU841 4

HU782, HU804 4, HU806 4,
HU833 HU841

HU782, HU804, HU80G,
HU833, HU841

HU782, HU804, HU80G,
HU833, HU841

HU782, HU804, HU806,
HU833, HU841

HU782, HU804, HU806,
HU833, HU841

HU782, HU804, HU806,
HU833, HU841

HU782, HU804, HU80S,
HU833, HU841

HU804, HU806, HU833,
HU841

HU782, HU833, HU841

HU841 4

HU782, HU804, HU80G,
HU833, HU841

HU782, HU804, HU80G,
HU833, HU841

HU782, HU804, HU80G,
HU833, HU841

HU782

HU782, HU804, HU806,
HU833, HU841, Remnant
Native Vegetation
HU782, HU804, HU806,
HU833, HU841, Remnant
Native Vegetation
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Scientific name Common name TSC Act | EPBC Source of identification Species credit species Likelihood of Justification Threatened Potential habitat
status Act or ecosystem credit occurrence species multiplier
status species

Hirundapus White-throated - PMST, Atlas of NSW Moderate 1 Potential habitat identified in study area /A 3 HU782, HU804, HU806,
caudacutus Needletail wildlife HU833, HU841, Remnant
Native Vegetation
Merops ornatus Rainbow Bee- - M PMST - WledleEs | Potential habitat identified in study area  pya 3 HU782, HU804, HU806,
! HU833, HU841, Remnant
eater 039, g
Native Vegetation
Monarcha melanopsis  Black-faced - M PMST - Recorded ' Recorded in study area N/A 3 HU782, HU804, HU806,
Monarch HU833, HU841, Remnant
Native Vegetation
Myiagra cyanoleuca  Satin Flycatcher - M PMST - Moderate Potential habitat identified in study area  N/A 3 HU782, HU804, HU80S,
1 HU833, HU841, Remnant
Native Vegetation
Rhipidura rufifrons Rufous Fantail - M PMST - Recorded ' Recorded in study area N/A 3 HU782, HU804, HUB06,

HU833, HU841, Remnant
Native Vegetation

Key V = vulnerable E= endangered, CE= critically endangered, M = migratory, PMST= protected matters search tool, BBCC = BioBanking Credit Calculator,

Notes: 1 Parsons Brinckerhoff, 2015a

2 Assessment prepared as desktop assessment using existing information sources.

3 Not listed in BioBanking credit calculator as ecosystem or species credit, therefore does not have threatened species multiplier or corresponding PCT value.
4

Species credit matters are not assigned a corresponding PCT as they do not have habitat surrogates. Hence the requirement to complete targeted surveys for these species.

68 | GHD | Report for Aurecon Australasia Pty Ltd - Newcastle Inner City Bypass - Rankin Park to Jesmond, 22/17656



4.1.5 Fauna habitat

The main fauna habitats that occur within the study area are dry open forest, wet sclerophyll
forest, aquatic habitat and cleared land with scattered trees. These habitat types are described
in detail in the following sections and shown on Figure 4-1.

Dry open forest
Several types of dry open forest occur in the study area:

e  Spotted Gum-Red Ironbark-Grey Gum shrub-grass open forest — atypical variant (HU806)
and Spotted Gum-Red Ironbark-Grey Gum shrub-grass open forest — Eucalyptus fergusonii
variant (HU806) occurs on sheltered mid to lower slopes.

e  Spotted Gum-Broad-leaved Mahogany-Red Ironbark shrubby open forest (HU804) occurs
on upper west facing slopes.

e  Smooth-barked Apple-Red Bloodwood - Brown-stringybark- Hairpin Banksia heathy open
forest (HU833) occurs on dry ridges.

e  Smooth-barked Apple — Turpentine — Sydney Peppermint heathy woodland (HU841)
occurs on the south-facing upper ridges.

Canopy species in dry open forest contain a range of hollow sizes. Large hollows in this habitat
provide breeding habitat for birds and arboreal mammals, including forest owls. This vegetation
contains a known roost site for the Powerful Owl (Ninox strenua). Spotted Gum (Corymbia
maculata) and Fergusons Ironbark (Eucalyptus fergusonii are both winter flowering species
which provide foraging resources for the Swift Parrot (Lathamus discolor), Regent Honeyeater
(Anthochaera phrygia), Grey-headed Flying-fox (Pteropus poliocephalus) and Squirrel Glider
(Petaurus norfolcensis) (Parsons Brinckerhoff 2015a). Red Bloodwood (Corymbia gummifera) is
also an important feed tree for nectarivorous fauna during the autumn period. Furthermore, a
variety of canopy species in the Myrtaceae family and understorey plants including a high
abundance of proteaceous shrubs that produce nectar and pollen for gliders were identified
within the study area.

A range of other fauna microhabitats are present within dry open forests, including fallen timber,
leaf litter, loose rocks, and shrubby ground cover. These habitat attributes have the potential to
support a diverse range of ground dwelling fauna, including reptiles and small mammals. It is
likely that arboreal mammals utilising these areas of habitat would provide a source of prey for
the Powerful Owl (Ninox strenua).

Wet sclerophyll forest

Wet forest is present within deep gullies of the study area. Wet forest consists of both variants
of HU782 Blackbutt-Turpentine-Sydney Blue Gum mesic tall open forest (Syncarpia glomulifera
variant and atypical variant). Many of the trees contain large hollow cavities, which would
provide important roosting habitat for arboreal mammals and forest owls. Mesic broad-leaf tree
species form a mid-understorey, which provides cover and foraging habitats for wet forest birds
and other small mammals as well as roosting sites for arboreal mammals and forest owls. This
habitat type had dense understorey vegetation in patches, which is dominated by ferns and
vines (Parsons Brinckerhoff 2015a).
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Aquatic habitat

Aquatic habitats identified within the study area include Dark Creek, Ironbark Creek, unnamed
drainage lines, Blue Wren Creek and a small dam located in the north-west corner of the study
area (Figure 4-1) (Parsons Brinckerhoff 2014, 2015a and 2017). All aquatic habitats identified
within the study area, other than the dam, are ephemeral and are characterised by rocky and
gravel based substrates, with moderate riparian vegetation cover and small pool sections, which
retained water for short periods (less than three weeks) following rainfall events. Due to the
ephemeral nature of these water bodies, the aquatic habitats contained within the study area
are likely to provide habitat for only a limited range of common aquatic animals (Parsons
Brinckerhoff 2015a, 2017 and Appendix J). Furthermore, targeted frog surveys carried out by
Parsons Brinckerhoff along the identified ephemeral drainage lines only identified a small
number of commonly occurring amphibian species such as Common Eastern Toadlet (Crinia
signifera) Striped Marsh Frog (Limnodynastes peronii) and Red-backed Toadlet (Pseudophryne
coriacea) (Appendix J).

The freshwater dam located in the north-western section of the study area would retain water
year-round, and has moderate native aquatic vegetation cover. This dam however, is
considered to only offer limited foraging habitat for water birds and herpetofauna species due to
its small size, disturbed condition due it its location within mowed parkland, its accessibility by
domestic animals and lack of riparian vegetation/habitat complexity.

Waterways within the study area are mostly classified as Class 1 and a small area of Class 3
(Strahler method stream ordering) ephemeral freshwater creek and/or drainage lines, and fish
passage classification Class 4 — unlikely fish habitat (NSW DPI 2013) (Figure 2-2).

The identified aquatic habitats, excluding the dam, did not support native aquatic or wetland
vegetation, and are not considered key fish habitat in accordance with the NSW DPI Policy and
Guidelines for Fish Habitat Conservation and Management — Update (2013).

No endangered aquatic communities, aquatic fauna or marine vegetation listed under the FM
Act or EPBC Act occur in the study area 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.

Planted and parkland vegetation

This habitat is located in the northern portion of the study area where patches of vegetation
occurred as cleared open areas with scattered trees. There are also manicured lawns, garden
beds, retained trees and planted trees. The ground cover was often dominated by exotic
grasses and herbaceous weeds (Parsons Brinckerhoff 2015a and 2017). This area is likely to
provide foraging habitat for common species typical of urban parklands and gardens (eg birds,
skinks, possums etc).

Hollow-bearing trees

A total of 450 hollow-bearing trees, containing about 1312 hollows were recorded within the
study area. Of these hollows, about 567 are small (less than 10 centimetres), 642 are medium
(10 to 20 centimetres) and 103 are large (greater than 20 centimetres). Hollow-bearing trees
consisted of 13 different tree species and are likely to provide habitat for a number of hollow-
dependent fauna, such as possums, gliders, microchiropteran bats and a variety of birds
(Parsons Brinckerhoff 2015a and 2015b). The most common trees within the study area to
contain hollows were Grey Gum (Eucalyptus punctata), Smooth-barked Apple (Angophora
costata), Spotted Gum (Corymbia maculata), Broad-leaved mahogany (Eucalyptus umbra) and
Sydney Peppermint (Eucalyptus. piperita). A large number of hollows were also recorded within
dead trees (stags). Large hollows are critical breeding habitat for large forest owls, such as the
Powerful Owl (Ninox strenua), which was identified breeding within the study area.
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Feed trees

The study area supports a range of trees that provide foraging resources for native birds, bats
and arboreal mammals. This includes a variety of flowering eucalypts, including profusely
flowering species identified as keystone nectar feed trees (DECC 2007). When flowering, these
trees would be used by native nectarivorous birds, including the Little Lorikeet (Glossopsitta
pusilla), Scarlet Honeyeater (Myzomela sanguinolenta) and Lewin’s Honeyeater (Meliphaga
lewinii), by arboreal mammals such as the Squirrel Glider (Petaurus norfolcensis) and Common
Brushtail Possum (Trichosurus vulpecula) and by Grey-headed Flying-fox (Pteropus
poliocephalus), all of which were recorded during surveys. Eucalypts recorded within the study
area include both summer and winter flowering species meaning the study area would be able
to support nectarivorous species at most times of year, although flowering times and
productivity may vary from year to year. Winter flowering species are particularly important for
threatened species such as the Grey-headed Flying-fox (Pteropus poliocephalus), which suffers
food bottlenecks in winter and spring (Eby and Law 2008).

Eucalypts and other canopy species including Allocasuarina also provide foraging substrates for
birds such as the Willy Wagtail (Rhipidura leucophrys), Spotted Pardelote (Pardalotus
quadragintus), Grey Fantail (Rhipidura albiscapa) and Glossy-black Cockatoo (Calyptorhynchus
lathami) (Parsons Brinckerhoff 2015a).

Eucalypt species present in the study area would provide potential foraging resources, including
sap, foliage or nectar for a range of threatened species, including: birds such as the Little
Lorikeet (Glossopsitta pusilla); threatened arboreal mammals, including Squirrel Glider
(Petaurus norfolcensis) and bats such as the Grey-headed Flying-fox (Pteropus poliocephalus).
Other threatened species may also forage within or above the canopy or on the trunks of these
trees, including the Varied Sittella (Daphoenositta chrysoptera) and a range of threatened
microbats (Parsons Brinckerhoff 2015a).
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4.2 Threatened species survey

4.2.1 Terrestrial flora surveys

Guidelines

Targeted surveys within the development site were conducted by Parsons Brinckerhoff. Surveys
were completed in accordance with the FBA and methodologies detailed in the NSW
Threatened Biodiversity Survey and Assessment Guidelines for Developments and Activities
(Working Draft) (DEC 2004), EPBC Act Referral guidelines for the vulnerable Black-eyed
Susan, Tetratheca juncea (DSEWPaC 2011) and the Draft Survey Guidelines for Australia’s
Threatened Orchids (DotE 2013b).

Methodology

Terrestrial flora surveys included:

° Initial site stratification and vegetation mapping.
] BioBanking plot/transect surveys.

. Identification of flora species.

] Targeted seasonal threatened flora surveys.

Survey effort that has directly contributed to this biodiversity assessment is summarised in
Table 4-5 and is described in further detail in Newcastle Inner City Bypass: Rankin Park to
Jesmond, Biodiversity Survey Report (Section 2.5) (Parsons Brinckerhoff 2015a) (Appendix C).
Additional targeted surveys were also carried out by Parsons Brinckerhoff in 2015 and 2016
(Appendix G to Appendix J) including:

. Diuris praecox and Corybas dowlingii targeted surveys (Parsons Brinckerhoff 2015d).
. Cryptostylis hunteriana and Threatened Frog targeted surveys (Parsons Brinkerhoff
2016).

Targeted threatened flora surveys

Targeted surveys for threatened flora species were carried out over five different periods to
coincide with the flowering period for each threatened species identified as potentially occurring
within the study area.

Targeted surveys were carried out to quantify the number of clumps/stems within the study
area, the number impacted by the project and to calculate the number of species credits that
would be required to be secured to offset these impacts. This data was collected by both
random meander technique and parallel transects (Cropper 1993).

Further details regarding targeted flora surveys are provided in Newcastle Inner City Bypass:
Rankin Park to Jesmond, Biodiversity Survey Report (Section 2.5.3.3) (Parsons Brinckerhoff
2015a) (Appendix C) and are summarised in Table 4-7.

Reference populations

Reference sites with known populations of threatened flora species: Leafless Tongue-orchid
(Cryptostylis hunteriana), Red Helmet Orchid (Corybas dowlingii) and Newcastle Doubletail
(Diuris praecox) were surveyed and flowering periods confirmed before targeted surveys being
carried out in the study area. In each instance, reference sites were visited within the
parameters of the recommended period for surveying to ascertain if the targeted species was in
flower, thereby enabling surveys of the study area to take place during the optimum time for
detection.
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Extensive surveys within vegetation communities with greatest potential for on-site occurrences
and seasonal suitability were then conducted adhering to the methods described in the
Threatened Biodiversity Survey and Assessment Guidelines for Developments and Activities —
Working Draft 2004 (DEC 2004) and the Draft survey guidelines for Australia's threatened
orchids (DotE 2013b). No Leafless Tongue-orchid, Red Helmet Orchid or Rough Doubletail

stems were recorded within the study area.

Due to all surveys being carried out during peak flowering for each species, as determined by
flowering in local reference populations, it is highly unlikely that these species occur within the

study area.

Determination of Tetratheca juncea peak flowering time

The survey methodology for determination of Black-eyed Susan (Tetratheca juncea) peak
flowering followed the guidelines outlined in the federal species profile for Tetratheca juncea
(DotE 2013). Surveys were conducted in the study area within the peak flowering period for this
species, being from 1 September to 31 October outlined in the referral guidelines for Black-eyed
Susan (Department of Sustainability Environment Water Population and Communities 2011).
The targeted surveys for this species covered all areas contained within the construction

footprint.

Survey conditions

The weather conditions during the surveying period varied from cool to hot temperatures (4—
40.5 degrees Celsius), dry to slight rainfall (0—18.2 millimetres) and from calm to strong windy
(calm-37 kilometres per hour) weather (Table 4-4).

Table 4-4 Weather conditions during flora surveys

Survey type

Temperature
°C (min) *

Temperature
°C (max) '

Wind (max
speed
(km/hr)/
direction) !

17 July 2014
18 July 2014
29 July 2014
30 July 2014
31 July 2014
5 August 2014
6 August 2014
13 August

2014

20 August
2014

22 August
2014
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Plot/transect data
collection

Plot/transect data
collection

Plot/transect data
collection

Plot/transect data
collection

Plot/transect data
collection

Plot/transect data
collection

Plot/transect data
collection

Plot/transect data
collection

Plot/transect data
collection

Targeted threatened

flora surveys

Plot/transect data
collection

Targeted threatened

flora surveys

8.2

8.2

8.7

10.4

13.2

5.9

4.4

6.0

10.6

18.3

16.4

20.8

225

245

21.2

20.2

17.3

17.2

18.6

1.8

0.1

0.2

18.2

7.6

8.6

4/NE

19/NW

19/NW

28/NW

28/NW

9/SE

4/NW

19/SE

28/SW

Calm



Survey type

Temperature
°C (min) *

Temperature
°C (max)

Wind (max
speed
(km/hr)/

29 August
2014

17 September
2014

18 September
2014

19 September
2014

22 September
2014

23 September
2014

24 September
2014

25 September
2014

26 September
2014

Plot/transect data
collection

Targeted threatened
flora surveys

Plot/transect data
collection
Vegetation survey
(mapping)

Targeted threatened
flora surveys

Plot/transect data
collection
Vegetation survey
(mapping)

Targeted threatened
flora surveys

Plot/transect data
collection
Vegetation survey
(mapping)

Targeted threatened
flora surveys

Plot/transect data
collection
Vegetation survey
(mapping)

Targeted threatened
flora surveys

Plot/transect data
collection
Vegetation survey
(mapping)

Targeted threatened
flora surveys

Plot/transect data
collection
Vegetation survey
(mapping)

Targeted threatened
flora surveys

Plot/transect data
collection
Vegetation survey
(mapping)

Targeted threatened
flora surveys

Plot/transect data
collection
Vegetation survey
(mapping)

Targeted threatened
flora surveys

9.9

9.2

9.4

9.0

7.5

9.2

14.4

14.2

18.0

235

20.0

19.8

20.8

21.7

252

21.2

21.2

24

direction) !

2.4 4/SE

4/NW

Calm

Calm

Calm

Calm

Calm

Calm

Calm
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Survey type

Temperature
°C (min) *

Temperature
°C (max)

Wind (max
speed
(km/hr)/
direction) !

2 October
2014

8 October
2014

9 October
2014

10 October
2014

13 October
2014

14 October
2014

27 October
2014

28 October
2014

29 October
2014

30 October
2014

31 October
2014

13 November
2014

17 February
2015

23 July 2015

Plot/transect data
collection
Vegetation survey
(mapping)

Targeted threatened
flora surveys

Plot/transect data
collection
Vegetation survey
(mapping)

Plot/transect data
collection
Vegetation survey
(mapping)
Plot/transect data
collection
Vegetation survey
(mapping)

Plot/transect data
collection
Vegetation survey
(mapping)
Plot/transect data
collection
Vegetation survey
(mapping)

Plot/transect data
collection

Fauna survey and
trapping
Plot/transect data
collection

Fauna survey and
trapping

Plot/transect data
collection

Fauna survey and
trapping
Plot/transect data
collection

Fauna survey and
trapping

Plot/transect data
collection

Fauna survey and
trapping

Targeted threatened
flora surveys

Vegetation survey
(mapping) — extended
proposal area

Threatened plant
Corybas dowlingii
surveys

7.4

15.2

13.4

15.0

12.9

17.2

14.1

15.0

12.8

13.0

16.9

19.0

7.0

23.8

19.0

224

26.0

30.0

19.9

32.0

30.8

25.0

29.8

33.0

26.0

29.2

18.7

0.2

9.4

14.6

0.2

1.4

4/NW

4/S

Calm

Calm

4/NW

4/S

9/NE

4/NE

9/SW

9/SE

9/SE

19/SE

37/E

Calm
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Survey type

Temperature
°C (min) *

Temperature
°C (max) !

Wind (max
speed
(km/hr)/
direction) !

5 August 2015

19 November
2015

26 November
2015

30 November
2015

1 December
2015

3 December
2015

4 December
2015

1 February
2017

Notes:
1

Threatened plant Diuris 4.0
praecox surveys

Cryptostylis hunteriana 17.6
surveys

Cryptostylis hunteriana 20.0
surveys

Cryptostylis hunteriana 19.0
surveys

Cryptostylis hunteriana 17.2
surveys

Cryptostylis hunteriana 15.8
surveys

Cryptostylis hunteriana 14.3
surveys

Plot/transect data 19

collection

15.5

31.8

40.5

27.7

38

23.0

24.4

23.8

2.8

1.6

19/NW

Calm

19

Calm

Data obtained from Bureau of Meteorology Newcastle University NSW AWS Station
(Station number 061390)
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Table 4-5 Targeted flora survey details

Survey
technique

Field
verification of
existing
vegetation
mapping

Targeted
threatened
flora surveys

Target species

All vegetation
communities
Collection of plot
datain
accordance with
the FBA.

Caladenia
tessellata

Callistemon
linearifolius

Corybas dowlingii

Survey type

BioBanking
Assessment
Methodology
(BBAM)

Random meanders

Random meander
surveys

Random meander
surveys and
parallel transects

Random meander
surveys

Reference site
surveys at George
McGregor Park,
and Rankin Park

Survey effort

This included a
total of 36
quadrat/transect
surveys

48.5 person hours

263 person hours

64 person hours

24 person hours

8 person hours

Date carried out

September-
October 2014
February 2015
February 2017

17,18, 19, 22,
23, 24, 25 and
26 September
2014

2 October 2014
13 November
2014

18, 19, 22, 23,
24, 25 and 26
September 2014
2 October 2014

20, 22 and 29
August 2014
July-August
2015

12, 15, 19 and
26 June 2015

5,7, 15 and 23
July 2015

5 August 2015

Ideal
survey
detection
period
N/A

September

September

June to
August

June to
August

Minimum survey requirements

2 x 100 metre traverses per 2-50 hectares
of stratification unit for gathering
information on floristics, structure and
vegetation boundaries.

Number of plots as per BioBanking
methodology (dependant on area of each
vegetation zone and its condition).

Random meander surveys during
flowering period to detect species,
followed by targeted parallel transects.

Random meander surveys where a
minimum 30 minutes is spent per each
quadrat sampled within same stratification
unit.

Random meander surveys during
flowering period to detect species,
followed by targeted parallel transects.

N/A
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Survey Target species

technique

Cryptostylis
hunteriana

Diuris praecox

Survey type

Reference site
surveys at Stoney
Ridge Reserve,
Soldiers Point.

Random meander
surveys

Reference site
surveys at
Wallarah
Peninsula

Reference site
surveys at Rankin
Park Survey site

Random meander
surveys

Reference site
surveys at
Glenrock State
Conservation Area,
Mereweather
Heights

Survey effort

2 person hours

30 person hours

1 person hours

13 person hours

24 person hours

7 person hours

Date carried out

20 July 2015

14 October 2014
13 November
2014

19, 24
November 2015
1 December
2015

24 November

19 November
2015

1 December
2015

20, 22, 29
August 2014
July-August
2015

21, 28 June
2015

5, 15, 21 July
2015

3 August 2015
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Ideal
survey
detection
period

June to
August

November
to
December

November
to
December

November
to
December

August to
September

August to
September

Minimum survey requirements

N/A

Random meander surveys during
flowering period to detect species,
followed by targeted parallel transects.

N/A

N/A

Random meander survey where a
minimum 30 minutes is spent for each
quadrat sampled within same stratification
unit.

N/A



Survey
technique

Target species

Grevillea
parviflora subsp.
parviflora

Rutidosis
heterogama

Syzygium
paniculatum

Tetratheca juncea

Survey type

Random meander
surveys and
parallel transects

Random meander
surveys

Random meander
surveys

Random meander
surveys, parallel
transects and
quadrats

Survey effort

253 person hours

64 person hours

33 person hours

390 person hours

Date carried out

20, 22, 29
August 2014

17, 18, 19, 22,
23, 24, 25, 26
September 2014
2 October 2014
18, 19, 22, 23,
24, 25, 26
September 2014
2 October 2014

18, 19, 22, 24,
25, 26
September 2014
27, 28, 29, 30,
31 October 2014
17, 18, 19, 22,
23, 24, 25
September 2014
2,8,9, 13,14
October 2014
13 November
2014

Ideal
survey
detection
period

August to
September

September

August to
September

Peak
flowering
Mid-
September
to October

Minimum survey requirements

Random meander survey where a
minimum 30 minutes is spent for each
quadrat sampled within same stratification
unit.

Random meander survey where a
minimum 30 minutes is spent for each
quadrat sampled within same stratification
unit.

Random meander survey where a
minimum 30 minutes is spent for each
quadrat sampled within same stratification
unit.

Surveys to be conducted between 1st of
September and 31st of October.

A minimum of 75% of buds should be in
flower before conducting surveys at the
proposed affected area.

Carry out initial coarse level survey,
followed by detailed targeted survey
(where plant clumps are recorded along
belt transects about 4-5 metres apart to
then calculate plant density per hectare of
suitable habitat).
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Flora species

A total of 312 flora species were recorded within the study area, comprising of 256 (82 per cent)
native species and 56 (18 per cent) exotic species. The full list of flora species recorded within
the study area is presented in Newcastle Inner City Bypass: Rankin Park to Jesmond,
Biodiversity Survey Report (Appendix B of Parsons Brinckerhoff 2015a, provided in Appendix
C).

Three threatened flora species were recorded in the study area and are detailed further in
Section 4.3.2 and Figure 4-3.

4.2.2 Terrestrial fauna surveys

Survey guidelines

Targeted surveys within the study area were conducted by Parsons Brinckerhoff. Surveys were
completed in accordance with the FBA and methodologies detailed in the:

. NSW Threatened Biodiversity Survey and Assessment Guidelines for Developments and
Activities (Working Draft) (DEC 2004).

. Survey Guidelines for Australians Threatened Birds (DEWHA 2010a).

. Threatened Species survey and assessment guidelines: field survey and methods for
fauna -Amphibians (DECC 2009).

. Survey Guidelines for Australia’s Threatened Bats (DotE 2010).

. Survey Guidelines for Australia’s Threatened Frogs (DEWHA 2010b).
. Survey Guidelines for Australia’s Threatened Reptiles (DotE 2011a).
. Survey Guidelines for Australia’s Threatened Mammals (DotE 2011b).

. EPBC Act referral guidelines for the vulnerable Koala (DotE 2014c).

Survey effort

Survey effort that has directly contributed to this biodiversity assessment is summarised in
Table 4-7 and is described in further detail in Newcastle Inner City Bypass: Rankin Park to
Jesmond, Biodiversity Survey Report (Section 2.5 of Parsons Brinckerhoff 2015a) (Appendix C).
Additional surveys were also carried out by Parsons Brinckerhoff in 2015, 2016 and 2017
(Parsons Brinckerhoff 2015b, 2015c, 2015d, 2016 and 2017) (Appendix G to Appendix J and
Appendix N).

Two types of fauna surveys were conducted across the study area; standard fauna survey sites
and supplementary targeted threatened species surveys (Parsons Brinckerhoff 2015a, 2015b,
2015c and 2017). Standard fauna surveys sites were carried out at three locations within the
study area (Figure 4-2), which were located based on stratification of fauna habitat types within
the study area. At each standard fauna survey site, the following were carried out:

] Arboreal mammal trapping.

° Remote camera trapping.

° Diurnal bird surveys.

. Microchiropteran bat surveys (harp and Anabat surveys).

. Spotlighting.
. Call playback.

82 | GHD | Report for Aurecon Australasia Pty Ltd - Newcastle Inner City Bypass - Rankin Park to Jesmond, 22/17656



° Herpetofauna active searches.
. Threatened bird surveys (Regent Honeyeater and Swift Parrot).
. Targeted Koala habitat searches (SPOT surveys).

° Fauna habitat assessment (fauna habitats were assessed by examining characteristics
such as the structure and floristics of the canopy, understorey and ground vegetation, the
structure and composition of the litter layer, and other habitat attributes important for
feeding, shelter roosting and breeding).

Supplementary surveys to target specific habitat features likely to be used by threatened fauna
species included:

° Hollow-bearing tree survey.
. Assessment and targeted survey of Powerful Owl breeding habitat.
° Targeted threatened bird surveys.

. Targeted threatened frog surveys (Green and Golden Bell Frog, Green Thighed Frog, and
Red-crowned Toadlet).

. Nest box surveys (Squirrel Glider).

Fauna survey effort is summarised in Table 4-7 and shown on Figure 4-2, with further detail
provided in Newcastle Inner City Bypass: Rankin Park to Jesmond, Biodiversity Survey Report
(Section 2.5) (Parsons Brinckerhoff 2015a) (Appendix C). Additional fauna surveys were also
carried out by Parsons Brinckerhoff in 2015, 2016 and 2017 (Appendix G to Appendix J and
Appendix N) including:

] Newcastle Inner City Bypass - Rankin Park to Jesmond: Additional Powerful Owl and
Hollow-bearing Tree Surveys (Parsons Brinckerhoff 2015b).

] Newecastle Inner City Bypass - Rankin Park to Jesmond: Nest box assessment (Parsons
Brinckerhoff 2015c).
. Newecastle Inner City Bypass: Rankin Park to Jesmond, additional vegetation surveys

(Parsons Brinckerhoff 2017).

Opportunistic and incidental observations of fauna species were recorded at all times during
field surveys. Opportunistic fauna observations were made in suitable areas of habitat during
the course of the survey and while incidentally traversing the site (Parsons Brinckerhoff 2015a).

Hollow-bearing tree data was also obtained from Newcastle City Council for the entirety of the
study area. This data was utilised in the review and assessment of habitat resources in the
study area and nearby areas. The hollow-bearing tree data obtained during hollow-bearing tree
surveys for this project (Parsons Brinckerhoff 2015a and 2015b) was used for the impact
assessment and discussion of habitat resources within the project construction footprint.

Survey conditions

The weather conditions during the surveying period varied from cool to hot temperatures (22.2—
40.5 degrees Celsius), dry to slight rainfall (0—20.7 millimetres) and from calm to strong windy
(calm—43 kilometres per hour) weather (Table 4-6).
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Table 4-6 Weather conditions during fauna surveys

e

21 July 2014

22 July 2014

23 July 2014

24 July 2014

26 July 2014

28 July 2014

27 October
2014

28 October
2014

29 October
2014

30 October
2014

31 October
2014

15 June
2015

16 June
2015

22 June
2015

23 June
2015

24 June
2015

29 June
2015

30 June
2015

1 July 2015
2 July 2015

7 October
2015

19
November
2015

Powerful Owl
breeding habitat
survey

Powerful Owl
breeding habitat
survey

Powerful Owl
breeding habitat
survey

Powerful Owl
breeding habitat
survey

Powerful Owl
breeding habitat
survey

Powerful Owl
breeding habitat
survey

Fauna survey and

trapping

Fauna survey and

trapping

Fauna survey and

trapping

Fauna survey and

trapping

Fauna survey and

trapping
Hollow-bearing
tree survey
Hollow-bearing
tree survey
Powerful Owl
survey
Powerful Owl
survey
Powerful Owl
survey
Powerful Owl
survey
Powerful Owl
survey
Powerful Owl
survey
Powerful Owl
survey

Nest box
monitoring
Threatened frog
species surveys

Temperature
°C (min)!

8.5

5.2

10.0

7.8

17.2
14.1
15.0
12.8

13.0

11.2
5.4
5.8
8.6
7.9
7.3
8.2

5.6

17.6

17.9

18.2

18.2

19.2

19.2

32.0

30.8

25.0

298

33.0

18.7

18.4

17.6

18.7

18.2

19.8

15.2

17.2

15.5

21.2

31.8

Temperature Rain
°C (max)' (mm)!
17.6 0

0.2

0.1

10.8

0

0

1.3

0

0

0

0

0.2

0

0

0

Wind (max
speed (km/hr)/
direction)’

Calm

4/W

Calm

4/N

4/SW

9/NE
4/NE
9/SW
9/SE
9/SE
43/ENE ?
30/NE 2
26/NW 2
33/NW 2
28/NW 2
20/NW 2
33/NW 2
31/NW 2

43/NW 2

Calm
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Date Survey type Temperature Temperature Ram Wind (max
°C (min)? °C (max)' (mm)! [ speed ( km/hr)/
dlrectron

Threatened frog 20.0
November species surveys
2015
30 Threatened frog 19.0 27.7 0 19
November species surveys
2015
1 December Threatened frog 17.2 38 0 9
2015 species surveys
3 December Threatened frog 15.8 23.0 2.8 9
2015 species surveys
4 December Threatened frog 14.3 24 .4 0 9
2015 species surveys
23 February Green and Golden 20.5 35.7 0 9/NE
2017 Bell Frog surveys
27 February Green and Golden 21.3 26.5 7.2 28/SE
2017 Bell Frog surveys
28 February Green and Golden 20.2 26.0 20.7 Calm
2017 Bell Frog surveys
21 March Green and Golden 22.2 31.0 0.2 Calm
2017 Bell Frog surveys
Notes:
1 Data obtained from Bureau of Meteorology Newcastle University NSW AWS Station (Station
number 061390)
2 Data obtained from Bureau of Meteorology Newcastle Nobbys Signal Station AWS (Station
number 061055)
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Table 4-7 Summary of threatened fauna survey effort

Survey Target species Survey type Survey effort Survey Ideal detection | Recommended survey requirements !
completed period

Threatened
arboreal
mammals

Hollow-bearing
tree surveys

Squirrel Glider (Petaurus
norfolcensis)
Yellow-bellied Glider
(Petaurus australis )

Koala (Phascolarctos
cinereus)

Squirrel Glider (Petaurus
norfolcensis)
Yellow-bellied Glider
(Petaurus australis)
Grey-headed Flying —fox
(Pteropus poliocephalus)
Squirrel Glider (Petaurus
norfolcensis)
Yellow-bellied Glider
(Petaurus australis )

Squirrel Glider (Petaurus
norfolcensis)
Yellow-bellied Glider
(Petaurus australis )

All hollow-dwelling threatened

species

Arboreal
mammal
trapping using
Elliot B type
traps

Spotlight
surveys

Camera traps

Nest box
inspections

Parallel
transects at 50
metre intervals

4 nights

3 trap lines each
with 6 traps
Total of 72 trap-
nights

4 nights on foot

One camera per
standard fauna
survey site (total
of 3 cameras
over 15 trap
nights

1 day, 38 nest
boxes inspected

8 days, in
construction
footprint

27-31 Spring/summer 10 Elliott B or cage traps placed 2-4
October metres above the ground about 50
2014 metres apart in two parallel straight
lines.
One sampling site per representative
habitat.
Set traps for 4 consecutive nights.
27-31 Spring/summer  Survey at least two 200 metre
October transects per 5 hectare site,

2014 maintaining an interval of minimum
100 metres between them.
Replicated over a minimum of two
nights.

27-31 Cameras should be deployed for at
October least 14 nights at about 10 cameras
2014 per hectare.
Camera traps should be used in
conjunction with other standard
survey techniques.

Spring/summer  N/A

Spring/summer

7 October

18-23 July  N/A Conduct the diurnal search along

2014 transects spaced at 50—-100 metre
intervals across the subject site.
Minimum effort dependant on size of
study area.
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Survey Target species Survey type Survey effort Survey Ideal detection | Recommended survey requirements !
completed period

Large Forest Powerful Owl (Ninox strenua)  Call playback 2 hours 27-30 Winter Broadcast surveys (playback) for a

Owls Masked Owl (Tyto Spotlight 8 person-hours October total of 8 hours over 4 nights.
novaehollandiae) surveys over four nights 2014 Area searches or transect spotlight
Sooty Owl (Tyto tenebricosa) surveys in suitable habitat in and

around study area, particularly soon
after dusk and before dawn.

Powerful Owl (Ninox strenua) Powerful Owl 2 hours by 1-4 21-24, 26, Winter Observing potential roost hollows for
habitat tree stag persons over 12 28 and 31 30 minutes before sunset and 60
watch nights of July minutes following sunset.
64 person-hours 2014
5,6,and 8
of August
2014
Threatened Little Eagle (Hieraaetus Standard 20 3.3 person- 27-31 Morning Standard 20 minute, 2 hectare
diurnal birds morphnoides) minute, 2 hours across the October search.
Regent Honeyeater hectare search  standard survey 2014
(Anthochaera phrygia) sites (sites 1-3)
Swift Parrot (Lathamus
discolour)

Gang-gang Cockatoo
(Callocephalon fimbriatum)
Glossy Black-Cockatoo
(Calyptorhynchus lathami)
Varied Sittella (Daphoenositta
chrysoptera)

Speckled Warbler
(Chthonicola sagittata)
Little Lorikeet (Glossopsitta
pusilla)

Scarlet Robin (Petroica
boodang)

Fork-tailed Swift (Apus
pacificus)

Cattle Egret (Ardea ibis)
White-throated Needletail
(Hirundapus caudacutus)
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Survey Target species Survey type Survey effort Survey Ideal detection | Recommended survey requirements !
completed period

Rainbow Bee-eater (Merops
ornatus)

Black-faced Monarch
(Monarcha melanopsis)
Satin Flycatcher (Myiagra

cyanoleuca)
Rufous Fantail (Rhipidura
rufifrons)
Targeted Regent Honeyeater Active survey 20 person-hours  17-18 July  Winter 20 hours of area searches, targeting
threatened bird (Anthochaera phrygia) and habitat over 5 days 2014 areas of heavily flowering trees and
surveys (winter  Swift Parrot (Lathamus assessment (Regent flocks of other blossom feeders.
migrants) discolour) Honeyeater)
20 person-hours
over 8
days(Swift
Parrot)
Threatened Little Bentwing Bat Active ultrasonic 8 hours during 27-30 Spring/summer Three complete nights of passive
microchiropteran (Miniopterus australis) bat detection spotlighting October ultrasonic bat detection.
bats Yellow-bellied Sheathtail-bat Passive events 2014 6 hours of active ultrasonic bat
(Saccolaimus flaviventris) ultrasonic bat 2 nights full detection over three nights.
Eastern Freetail Bat detection recording at To be conducted spring/summer.
(Micronomus norfolkensis each standard
(syn. Mormopterus survey location
norfolkensis) Harp trapping 4 trap-nights 27-30 Spring/summer 16 trap nights over 4 nights.
Eastern Bent-wing Bat over 2 October Harp trapping to be used in
(Miniopterus schreibersii consecutive 2014 conjunction with ultrasonic bat
oceanensis) nights detection.

Greater Broad-nosed Bat
(Scoteanax rueppellii)
Large-eared Pied Bat
(Chalinolobus dwyeri)
Eastern False Pipistrelle
(Falsistrellus tasmaniensis)
Southern Myotis (Myotis
macropus)
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Survey Target species Survey type Survey effort Survey Ideal detection | Recommended survey requirements !
completed period

Targeted Koala Koala (Phascolarctos (SPOT) 3 person-hours 29-30 Spring SPOT Assessment (inclusive of scat
surveys cmereus) Assessment October searches) must include sampling of

Scat searches 2014 30 trees.

Spotlight survey Minimum two 1 hour spotlight

searches over two separate nights.
All threatened - Opportunistic 5 days 27-31 Spring/summer  N/A
fauna species sightings October
2014

Additional Powerful Owl (Ninox strenua)  Hollow-bearing 2 days 15-16 June N/A N/A
hollow-bearing tree survey 2015
tree surveys for (parallel
Powerful Owl — transects at 50
confirmation of metre intervals)
breeding and Powerful Owl (Ninox strenua)  Targeted 34 person-hours  22-14 June  Winter Observing potential roost hollows for
roostl site Powerful Owl 2015 30 minutes before sunset and 60
locations Survey 29-30 June minutes following sunset.

(including stag 2015

watch of 1-2 July

potential habitat 2015

trees and

inspection of
potential roost
trees for pellets,
scratching’s and
white wash).

Powerful Owl (Ninox strenua)  Opportunistic 7 days 15-16 June  Winter N/A
sightings 2015
22-24 June
2015
29-30 June
2015
1-2 July
2015
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Survey Target species Survey type Survey effort Survey Ideal detection | Recommended survey requirements !
completed period

Threatened frog  Green and Golden Bell Frog Targeted 18 person-hours Spring/summer  Green and Golden Bell Frog:
surveys (Litoria aurea) nocturnal November Minimum of four consecutive nights
Green-thighed Frog (Litoria spotlighting 2015 between September and March, at
brevipalmata) searches in 26 the time of peak activity for the
Red-crowned Toadlet streamside November species and during warm and
(Pseudophryne australis) shorelines and 2015 windless weather conditions following
vegetation, frog 1 rainfall, using a combination of diurnal
call detection December surveys for basking frogs, nocturnal
and frog call 2015 spotlight surveys, call detection, call
playback. 3 playback and tadpole surveys.
December Preferably using a reference site.
2015 All other frogs: Survey at least two
23 200 metre transects per 5-hectare
February site, maintaining an interval of
2017 minimum 100 metres between them.
27 and 28 Replicated over a minimum of two
February nights.
2017
21 March
2017
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Habitat assessments

Fauna habitat assessments were completed by Parsons Brinckerhoff (2015a) to assess the
likelihood of threatened fauna species occurring in the study area. Habitat assessments
included the assessment and identification of habitat features through targeted meander
surveys.

Fauna habitats were assessed generally by examining characteristics such as the structure and
floristics of the canopy, understorey and ground vegetation, the structure and composition of the
litter layer, and other habitat attributes important for feeding, shelter roosting and breeding. The

criteria detailed in Table 4-8 were used to evaluate habitat values.

Table 4-8 Habitat assessment criteria

Good A full range of fauna habitat components are usually present (for example,

old-growth trees, fallen timber, feeding and roosting resources) and habitat
linkages to other remnant ecosystems in the landscape are intact.

Moderate Some fauna habitat components are missing (for example, old-growth trees
and fallen timber), although linkages with other remnant habitats in the
landscape are usually intact, but sometimes degraded.

Poor Many fauna habitat elements in low quality remnants have been lost,

including old growth trees (for example, due to past timber harvesting or land
clearing) and fallen timber, and tree canopies are often highly fragmented.
Habitat linkages with other remnant ecosystems in the landscape have
usually been severely compromised by extensive past clearing.

Specific fauna habitat features were assessed at each standard fauna survey site (Figure 4-2) in
the study area.

4.2.3 Summary of survey effort

Fauna

Three standard fauna survey sites were located within the study area based on habitat
stratification. Standard fauna surveys were carried out at each of the three sites, which were
also supplemented with additional targeted fauna surveys within the study area. Surveys were
focussed on habitats contained within the proposed construction footprint, but also addressed
nearby vegetation comprising the study area.

Field survey techniques employed were selected and carried out in accordance with relevant
state and federal fauna survey guidelines. Field survey techniques utilised included, arboreal
trapping, camera trapping, harp trapping, ultra-sonic bat detection, call playback, spotlighting,
stag watching, hollow-bearing tree surveys, Koala SPOT surveys, incidental observations and
nest-box inspections.

A summary of total fauna field survey effort for the project between 2014 and 2016 includes:

A total of 72 mammal trap-nights.

12 camera trap-nights.

116 spotlighting and stag-watching person-hours.
One day of nest box inspections.

10 days of hollow-bearing tree mapping.
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° 32 person hours’ bird survey.

. Four harp trap-nights.

. Three Koala SPOT assessment person hours.
° 18 person-hours’ targeted frog surveys.

. 96 opportunistic sighting person-hours.

Flora

Field survey techniques employed were selected and carried out in accordance with relevant
state and federal fauna survey guidelines. Field survey techniques utilised included, random
meanders, BBAM plots and transects and parallel transects in targeted threatened flora

surveys.
° 48.5 person hours’ vegetation community mapping.
. 303 threatened species surveys.

Several of the project’s identified target species are cryptic in nature or limited in their
detectability due to seasonal variances. Consequently, surveys were carried out during optimum
conditions and in accordance with relevant threatened fauna survey guidelines. Where
appropriate, reference populations in the locality were also utilised to determine detectability
and activity of targeted species.

4.2.4 Limitations

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

It is possible that some species that utilise the study area (permanently, seasonally or
transiently) were not detected during the survey. Although surveys were carried out during
identified optimal detection periods, some fauna species are highly mobile and transient in their
use of resources and some species are seasonal migrants. Due to this it is likely that not all
species that potentially occur in the study area were recorded during the survey period.

Fieldwork for this study was completed during mid-winter and spring with cool to moderate
overnight temperatures and occasional rainfall recorded. This may have impacted the activity
(and therefore detectability) of some nocturnal species of frogs, reptiles, and small mammals.
However, if suitable habitat for locally occurring threatened fauna was observed, a
precautionary approach was taken and it was assumed that the species was likely to be present
on at least an intermittent basis.

All survey techniques were carried out in accordance with relevant guidelines and during
identified optimum detection periods. Where surveys were carried out during suboptimal
conditions, surveys were repeated during optimum conditions. In some circumstances reference
populations were also utilised to confirm the activity and detectability of target species.
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Site conditions (including the presence of threatened species of flora and/or fauna) may change
after the date of this report. GHD does not accept responsibility arising from, or in connection
with, any change to the site conditions. GHD is also not responsible for updating this report if the
site conditions change.

This report has been prepared based on information provided in reports and spatial data
provided by Parsons Brinckerhoff (2015a, 2015b, 2015c, 2015d, 2016 and 2017). These data
have in turn been relied upon in the FBA calculations and the determination of key thresholds
such as whether the project would have a direct impact on an EEC, 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 project design
and/or spatial data.

4.3 Threatened species results

4.3.1 Likelihood of occurrence assessments

Threatened species identified as having potential to occur within the study area based on the
presence of suitable habitat are listed in Table 4-9.

4.3.2 Threatened flora species

Three threatened flora species were recorded within the study area during targeted field surveys
completed by Parsons Brinckerhoff (2015a) and additional targeted surveys (Appendix C and
Appendix G to Appendix J). These species are listed in Table 4-10 and the locations of where
these species were recorded are shown on Figure 4-3.

GHD | Report for Aurecon Australasia Pty Ltd - Newcastle Inner City Bypass - Rankin Park to Jesmond, 22/17656 | 95



Table 4-9

Habitat assessment results

Scientific name Common name TSC Act EPBC Act Species credit Likelihood of Justification
status status species or ecosystem | occurrence
credit species
Flora
Caladenia tessellata Thick Lip Spider E \Y, Species credit Moderate ' Potential habitat recorded
Orchid species within the study area '
Callistemon linearifolius Netted Bottle Brush - V Species credit Moderate 1 Potential habitat recorded
species within the study area '
Corybas dowlingii Red Helmet Orchid E - Species credit Moderate 1 Potential habitat recorded
species within the study area '
Cryptostylis hunteriana Leafless Tongue \Y, \Y, Species credit Moderate ' Potential habitat recorded
Orchid species within the study area '
Diuris praecox Rough Doubletail V V Species credit Moderate 1 Potential habitat recorded
species within the study area '
Grevillea parviflora subsp. Small-flower V V Species credit Recorded ' Two small populations
parviflora Grevillea species recorded within the study
area.
Rutidosis heterogama Heath Wrinklewort \ \ Species credit Moderate Potential habitat recorded
species within the study area '
Syzygium paniculatum Magenta Lilly Pilly E \ Species credit Recorded Recorded within the study
species area however occurred
outside the construction
footprint
Tetratheca juncea Black-eyed Susan \ \ Species credit Recorded ' Large population recorded
species within study area
Fauna
Anthochaera phrygia Regent Honeyeater CE CE Species credit Moderate Potential habitat recorded
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Scientific name

Common name

TSC Act
status

EPBC Act
status

Species credit

species or ecosystem

Likelihood of
occurrence

Justification

Callocephalon fimbriatum

Calyptorhynchus lathami

Chalinolobus dwyeri

Chthonicola sagittata

Daphoenositta chrysoptera

Dasyurus maculatus

Falsistrellus tasmaniensis

Glossopsitta pusilla

Hieraaetus morphnoides

Lathamus discolor

Litoria aurea

Litoria brevipalmata

Lophoictinia isura

Miniopterus australis

Gang-gang
Cockatoo

Glossy Black-
Cockatoo

Large-eared Pied
Bat

Speckled Warbler

Varied Sittella

Spotted-tailed Quoll

Eastern False
Pipistrelle

Little Lorikeet

Little Eagle

Swift Parrot

Green and Golden
Bell Frog

Green-thighed Frog

Square-tailed Kite

Little Bent-wing Bat

credit species

Ecosystem credit
species

Ecosystem credit
species

Ecosystem credit
species

Ecosystem credit
species
Ecosystem credit
species

Ecosystem credit
species

Ecosystem credit
species
Ecosystem credit
species
Ecosystem credit
species

Species credit
species

Species credit
species
Ecosystem credit
species

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Moderate

Recorded *

Moderate

Moderate

Low

Low

Moderate

Recorded *

Potential habitat recorded
within the study area '

Potential habitat recorded
within the study area '

Potential habitat recorded !

Potential habitat recorded
in study area 2

Potential habitat recorded *

Potential habitat recorded
in study area '

Potential habitat recorded
within the study area '

Potential habitat recorded
within the study area '

Potential habitat recorded *

No preferred habitat
recorded 2

No potential habitat
recorded 2

Potential habitat recorded 2
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Scientific name

Common name

TSC Act
status

Species credit

species or ecosystem

Likelihood of
occurrence

Justification

Miniopterus schreibersii
oceanensis

Mormopterus norfolkensis

Myotis macropus

Ninox strenua
Petaurus australis

Petaurus norfolcensis
Peteropus poliocephalus

Petroica boodang

Phascolarctos cinereus

Pseudophryne australis

Saccolaimus flaviventris

Scoteanax rueppellii

Tyto novaehollandiae

Tyto tenebricosa

Eastern Bent-wing
Bat

Eastern Freetail-bat

Southern Myotis

Powerful Owl
Yellow-bellied Glider

Squirrel Glider

Grey-headed Flying-
fox
Scarlet Robin

Koala

Red-crowned
Toadlet

Yellow-bellied
Sheathtail-bat

Greater Broad-nosed
Bat

Masked Owl

Sooty Owl
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credit species

Ecosystem credit
species

Ecosystem credit
species
Ecosystem credit
species
Ecosystem credit
species

Ecosystem credit
species

Species credit
species

Species credit
species
Ecosystem credit
species

Ecosystem credit
species

Ecosystem credit
species

Ecosystem credit
species

High

High

Moderate

Recorded *
Moderate

Recorded '

Recorded *

Moderate

Moderate

Moderate

High

High

Moderate

Moderate

Previously recorded in
study area (Umwelt, 2006)’

Previously recorded in
study area (Umwelt, 2006)’

Potential habitat recorded !

Potential habitat recorded 2

Potential habitat recorded 2

Potential habitat recorded
within the study area '

Potential habitat recorded 2

Previously recorded in
study area (Umwelt, 2006)’

Previously recorded in
study area (Umwelt, 2006)’

Potential habitat recorded
in study area '

Potential habitat recorded *



Scientific name Common name TSC Act EPBC Act Species credit Likelihood of

Justification

status status species or ecosystem | occurrence
credit species
Migratory species
Apus pacificus Fork-tailed Swift - M - Moderate
Ardea ibis Cattle Egret - M - Recorded
Hirundapus caudacutus White-throated - M - Moderate
Needletail
Merops ornatus Rainbow Bee-eater - M - Moderate
Monarcha melanopsis Black-faced Monarch - M - Recorded
Myiagra cyanoleuca Satin Flycatcher - M - Moderate
Rhipidura rufifrons Rufous Fantail - M - Recorded
Key — V = vulnerable E= endangered, CE= critically endangered, M = migratory
Notes: 1 Parsons Brinckerhoff, 2015a
2 Assessment prepared as desktop assessment using existing information sources.

Potential habitat identified
in study area '

Recorded in study area

Potential habitat identified
in study area '

Potential habitat identified
in study area '

Recorded in study area

Potential habitat identified
in study area '

Recorded in study area
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Table 4-10 Threatened flora (candidate species) results
Scientific name Common name Identification method Species credit Can the species | Potential habitat Direct impacts
species or withstand further (ha/number of stems)
ecosystem credit loss?
species '
Caladenia tessellata  Thick Lip Spider Not present in study Species credit N/A HU833, HU806 3, HU841 26.7/0
Orchid area 2 species &
Callistemon Netted Bottle Brush  Not present in study Species credit N/A HU804, HU806, HU833, 39.1/0
linearifolius area 2 species HU841
Corybas dowlingii Red Helmet Orchid  Not present in study Species credit N/A HU782 4.4/0
area 2 species
Cryptostylis Leafless Tongue Not present in study Species credit N/A HU804 3, HU806 3, 39.1/0
hunteriana Orchid area 2 species HU833 3, HU841 3
Diuris praecox Newcastle Not present in study Species credit N/A HU782 3, HU804 3, 43.5/0
Doubletail area 2 species HU806 3, HU833 3,
HU841 3
Grevillea parviflora Small-flower Recorded Species credit N/A - outside of  HUB804, HU806, HU833-  39.1/109 identified in
subsp. parviflora Grevillea species impact area HU841 study area outside of
construction footprint
Rutidosis Heath Wrinklewort Not present in study Species credit N/A HU804 3, HU806 3 19.5/0
heterogama area 2 species
Syzygium Magenta Lilly Pilly Recorded - assumed - N/A —outside of  HU782 4.4/8 identified in
paniculatum planted impact area study area outside of
construction footprint
Tetratheca juncea Black-eyed Susan Recorded Species credit Yes HU782 3, HU804 3, 43.5/846 clumps
species HU806 3, HU833 3, recorded in
HU841 3 construction footprint
Note: 1 BioBanking credit calculator Version 4.1 (linear module).

2 Absence from site determined by targeted surveys

3 Information located from threatened species profile
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Threatened flora present

Black-eyed Susan (Tetratheca juncea)

A large population of Black-eyed Susan comprising five sub-populations totalling 10,381 plant
clumps was recorded within the threatened flora study area during targeted searches for the
species (Table 4-11 and Figure 4-3) (Parsons Brinckerhoff 2015a).

The largest sub-population within the threatened flora study area consists of about 8176 plant
clumps (sub-population 1). This population of Black-eyed Susan meets several of the criteria for
an important population as set out by the Environment Protection and Biodiversity Conservation
Act 1999 referral guidelines for the vulnerable black-eyed susan, Tetratheca juncea
(Department of Sustainability Environment Water Population and Communities 2011 and
Parsons Brinkerhoff 2015a).

Table 4-11 Number of Black-eyed Susan plant clumps recorded

Location No. of Tetratheca
juncea plant clumps

Sub-population 1 (west of Lookout Road including Invermore Close 8176
and Dangerfield Drive reserves and bushland generally to the south
and west of the John Hunter Hospital precinct)

Sub-population 2 (west of Lookout Road and north of the John 4
Hunter Hospital precinct)

Sub-population 3 (Blackbutt Reserve, east of Lookout Road) 5
Sub-population 4 (Blackbutt Reserve, east of Lookout Road) 2162
Sub-population 5 (Blackbutt Reserve, east of Lookout Road) 34
Total number of clumps identified within the threatened flora 10,381
study area

Small-flower Grevillea (Grevillea parviflora subsp. parviflora)

Small-flower Grevillea was found growing in association with HU833 Smooth-barked Apple-Red
Bloodwood - Brown-stringybark- Hairpin Banksia heathy open forest in one part of the study
area. A total of 109 stems were recorded.

Magenta Lily Pilly (Syzygium paniculatum)

Eight stems of the Magenta Lily Pilly were recorded at one location on the western edge of the
study area. This species was found growing in association with HU782 Blackbutt-Turpentine-
Sydney Blue Gum mesic tall open forest on ranges of the Central Coast — Syncarpia glomulifera
variant along the banks of an unnamed creek (Parsons Brinckerhoff 2015a). It is possible that
these plants have colonised as a result of bird dispersal from nearby gardens, as this species is
usually found in rainforest on sandy soils or stabilised Quaternary sand dunes at low altitudes in
coastal areas (Parsons Brinckerhoff 2015a).

Threatened flora species with potential to occur

A likelihood of occurrence assessment was carried out for threatened flora species identified by
the desktop assessment (Parsons Brinkerhoff 2015a). This assessment identified a total of six
flora species in addition to those recorded on-site, with a moderate or higher likelihood of
occurrence based on habitat contained within the study area.
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Targeted surveys were carried out for all six species, including the use of reference sites in the
locality to determine flowering periods and species detectability. None of these species were
identified during targeted field surveys (Parsons Brinckerhoff 2015a). Based on the survey effort
carried out in the study area for this assessment (Section 4.2.1) it is considered unlikely that
these species occur within the study area and construction footprint.

Netted Bottle Brush (Callistemon linearifolius)

Netted Bottle Brush occurs in dry sclerophyll forest, open woodland, scrubland or woodland on
sandstone. Found in damp habitats such as gullies. This species has potential habitat within the
study area in the HU782 Blackbutt-Turpentine-Sydney Blue Gum mesic tall open forest (both
variants).

Leafless Tongue Orchid (Cryptostylis hunteriana)

Leafless Tongue Orchid is known historically from a number of localities on the NSW south
coast and has been observed in recent years at many sites between Batemans Bay and Nowra
(although it is uncommon at all sites). Also recorded at Nelson Bay, Wyee, Washpool National
Park, Nowendoc State Forest, Ku-Ring-Gai Chase National Park and Ben Boyd National Park
(OEH 2015d). Grows in swamp-heath and drier coastal forest on sandy soils on granite and
sandstone. Occurs in small, localised colonies most often on the flat plains close to the coast
but also known from some mountainous areas growing in moist depressions and swampy
habitats (Parsons Brinckerhoff 2015a). Potential habitat for this species within the study area
occurs in the HU833 Smooth-Barked Apple — Red Bloodwood — Brown Stringybark —Hairpin
Banksia heathy open forest, HU841 Smooth-Barked Apple — Turpentine — Sydney Peppermint
heathy woodland, HU804 Spotted Gum-Broad Leaved Mahogany — Grey Gum grass- shrub
open forest on coastal lowlands on the Central Coast and HU806 Spotted Gum-Red Ironbark-
Grey Gum shrub-grass open forest.

Thick Lip Spider Orchid (Caladenia tessellata)

Thick Lip Spider Orchid has been recorded in the Sydney area (old records), Wyong, Ulladulla
and Braidwood in NSW. This species is generally found in grassy sclerophyll woodland on clay
loam or sandy soils, although the population near Braidwood is in low woodland with stony soil
(OEH 2015d). This species has potential habitat within the study area within HU833 Smooth-
Barked Apple — Red Bloodwood — Brown Stringybark —Hairpin Banksia heathy open forest
HUB841 Smooth-Barked Apple — Turpentine — Sydney Peppermint heathy woodland and HU806
Spotted Gum-Red Ironbark-Grey Gum shrub-grass open forest.

Heath Wrinklewort (Rutidosis heterogama)

Heath Wrinklewort has been previously recorded from near Cessnock to Kurri Kurri with an
outlying occurrence at Howes Valley. On the Central Coast it is located north from Wyong to
Newcastle. The species grows in heath on sandy soils and moist areas in open forest, and has
been recorded along disturbed roadsides. This species has potential habitat within the study
area within HU804 Spotted Gum-Broad Leaved Mahogany — Grey Gum grass- shrub open
forest and HU806 Spotted Gum-Red Ironbark-Grey Gum shrub-grass open forest.

104 | GHD | Report for Aurecon Australasia Pty Ltd - Newcastle Inner City Bypass - Rankin Park to Jesmond, 22/17656



Newcastle Doubletail (Diuris praecox)

Newcastle Doubletail typically inhabits hills and slopes of near-coastal districts in open forests
which have a grassy to fairly dense understorey (OEH 2015d). Its distribution is known from
Bateau Bay on the NSW Central Coast to Smiths Lake NSW. Potential habitat for this species
within the study area occurs in the HU833 Smooth-Barked Apple — Red Bloodwood — Brown
Stringybark —Hairpin Banksia heathy open forest of coastal lowlands, HU841 Smooth-Barked
Apple — Turpentine — Sydney Peppermint heathy woodland, HU804 Spotted Gum-Broad
Leaved Mahogany — Grey Gum grass- shrub open forest and HU806 Spotted Gum-Red
Ironbark-Grey Gum shrub-grass open forest.

Red Helmet Orchid (Corybas dowlingii)

Red Helmet Orchid is restricted to the central coast and Hunter regions of NSW where is it
known to occur from eth Port Stephens, Bulahdelah, Lake Macquarie and Freemans Waterhole
regions (OEH 2015d). The occurs in gullies of tall open forest, typically between 10 and 200
metres elevation and on well-drained gravelly soil (Parsons Brinckerhoff 2015a). Potential
habitat for this species within the study area occurs in HU782 Blackbutt-Turpentine-Sydney Blue
Gum mesic tall open forest (both variants).

4.3.3 Threatened fauna species

A total of 79 fauna species were recorded within the study area, including 12 mammals, 63 bird,
two frog and two reptile species. Only one of the species recorded within the study area is
introduced (the Spotted Turtle-dove). A full list of fauna species recorded in the study area is
presented in Newcastle Inner City Bypass: Rankin Park to Jesmond, Biodiversity Survey Report
(Appendix C of Parsons Brinckerhoff 2015a, provided in Appendix C).

Five threatened fauna species were recorded within the study area during field surveys
completed by Parsons Brinckerhoff (2015a) and an additional four species have been
previously identified within the study area during prior field surveys (Umwelt Environmental
Consultants 2006). These species are listed in Table 4-12 and locations of species (excluding
Umwelt Environmental Consultants 2006 species due to unavailable data) are shown on Figure
4-4,

A discussion on threatened fauna species recorded in the study area is provided in the following
sections.
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Table 4-12

Scientific name

Anthochaera phrygia

Callocephalon fimbriatum

Calyptorhynchus lathami

Chalinolobus dwyeri

Chthonicola sagittata

Daphoenositta chrysoptera

Dasyurus maculatus

Falsistrellus tasmaniensis

Glossopsitta pusilla 1

Hieraaetus morphnoides

Lathamus discolor

Litoria aurea

Litoria brevipalmata

Common name

Regent Honeyeater

Gang-gang
Cockatoo

Glossy Black-
Cockatoo

Large-eared Pied
Bat
Speckled Warbler

Varied Sittella
Spotted-tailed Quoll
Eastern False
Pipistrelle

Little Lorikeet

Little Eagle

Swift Parrot

Green and Golden
Bell Frog

Green-thighed Frog

Threatened fauna (candidate species) results

Identification method
(assumed, recorded or

expert report)

Not present on-site 3
Not present on-site 3
Not present on-site 3
Not present on-site 3

Not present on-site 3

Not present on-site 3
Not present on-site 3
Not present on-site 3
Recorded

Not present on-site 3

Not present on-site 3

Not present on-site 3

Not present on-site 3

Species credit
species or
ecosystem credit
species

Species credit
species
Ecosystem credit
species
Ecosystem credit
species

Ecosystem credit
species
Ecosystem credit
species
Ecosystem credit
species
Ecosystem credit
species
Ecosystem credit
species
Ecosystem credit
species
Ecosystem credit
species

Species credit
species

Species credit
species

106 | GHD | Report for Aurecon Australasia Pty Ltd - Newcastle Inner City Bypass - Rankin Park to Jesmond, 22/17656

Can the
species
withstand
further
loss?

Yes

Yes
Yes
Yes

Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

Potential habitat

HU806 4, HU804 4

HU782, HU804, HU806, HU833,
HU841

HU782, HU804, HU806, HU833,
HU841

HU782 4, HU806 4, HU804 4
HU804, HU806, HU833, HU841

HU782, HU804, HU806, HU833,
HU841

HU782, HU804, HU806, HU833,
HU841

HU782, HU804, HU806, HU833,
HU841

HU782, HU804, HU806, HU833,
HU841

HU804, HU806, HU833, HU841

HU782, HU804, HU806, HU833,
HU841

HU782, HU804 4, HU806 4, HU833 4,
HU841 4

HU782 4, HU804 4, HU806 4, HU833 4,
HU841 4

Direct
Impact
area
(ha)

19.5

43.5
43.5
23.9
39.1
43.5
43.5
43.5
43.5
39.1

43.5

43.5

43.5



Scientific name

Lophoictinia isura
Miniopterus australis - 2
Miniopterus schreibersii

oceanensis 2
Micronomus norfolkensis

(syn. Mormopterus
norfolkensis)?
Myotis macropus
Ninox strenua ' 2

Petaurus australis

Petaurus norfolcensis
Pteropus poliocephalus - 2
Petroica boodang
Phascolarctos cinereus
Pseudophryne australis

Saccolaimus flaviventris 2

Scoteanax rueppellii ?

Common name

Square-tailed Kite

Little Bent-wing Bat

Eastern Bent-wing
Bat

Eastern Freetail-bat

Southern Myotis
Powerful Owl

Yellow-bellied
Glider

Squirrel Glider

Grey-headed
Flying-fox
Scarlet Robin

Koala

Red-crowned
Toadlet

Yellow-bellied
Sheathtail-bat

Greater Broad-
nosed Bat

Identification method
(assumed, recorded or

expert report)

Not present on-site 3
Recorded 2
Recorded 2

Recorded 2

Not present on-site 3
Recorded
Not present on-site 3
Recorded
Recorded
Not present on-site 3
Not present on-site 3
Not present on-site 3

Recorded 2

Recorded 2

Species credit
species or
ecosystem credit
species

Ecosystem credit
species
N/A

N/A

Ecosystem credit
species

N/A

Ecosystem credit
species
Ecosystem credit
species
Ecosystem credit
species

N/A

Ecosystem credit
species

Species credit
species

Species credit
species
Ecosystem credit
species
Ecosystem credit
species

Can the
species
withstand
further
loss?
Yes

Yes

Yes

Yes

Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Potential habitat

HU782, HU804, HU806, HU833,

HU841

HU782 4, HU804 4, HU806 4, HU833 4,

HU841 4

HU782 4, HU804 4, HU806 4, HU833 4,

HU841 4

HU782, HU804, HU806, HU833,

HU841

HU782 4, HU804 4, HU806 4, HU833 4,

HU841 4

HU782, HU804, HU806, HU833,

HU841

HU782, HU804, HU806, HU833,

HU841

HU782, HU804, HU806, HU833,

HU841

HU782, HU804, HU806, HU833,

HU841,

HU804, HU806, HU833, HU841

HU782 4, HU833 4, HU841 4

HUB841 4

HU782, HU804, HU806, HU833,

HU841

HU782, HU804, HU806, HU833,

HU841

Direct
Impact
area
(ha)

43.5
43.5
43.5

43.5

43.5
43.5
43.5
43.5
43.5
39.1

21.3

2.8

43.5

43.5
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Scientific name Common name

Identification method
(assumed, recorded or

expert report)

Species credit
species or
ecosystem credit
species

Tyto novaehollandiae Masked Owl Not present on-site 3 Ecosystem credit
species
Tyto tenebricosa Sooty Owl Not present on-site 3 Ecosystem credit
species
Migratory species
Apus pacificus Fork-tailed Swift Moderate N/A
Ardea ibis Cattle Egret Recorded N/A
Hirundapus caudacutus White-throated Moderate N/A
Needletail
Merops ornatus Rainbow Bee-eater Moderate N/A
Monarcha melanopsis Black-faced Recorded N/A
Monarch
Myiagra cyanoleuca Satin Flycatcher Moderate N/A
Rhipidura rufifrons Rufous Fantail Recorded N/A
Note: 1 Identified during current surveys by Parsons Brinckerhoff (2015a)
2 Identified during previous surveys by Umwelt Environmental Consultants (2006)
3 Absence from site determined by targeted surveys
4 Information sourced from threatened species profile (OEH, 2014c)
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Can the
species
withstand
further
loss?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Potential habitat

HU782, HU804, HU806, HU833,
HU841

HU782

HU782, HU804, HU806, HU833
HUB841, remnant native vegetation

HU782, HU804, HU806, HU833
HUB841, remnant native vegetation

HU782, HU804, HU806, HU833
HUB841, remnant native vegetation

HU782, HU804, HU806, HU833
HUB841, remnant native vegetation

HU782, HU804, HU806, HU833
HUB841, remnant native vegetation

HU782, HU804, HU806, HU833
HUB841, remnant native vegetation

HU782, HU804, HU806, HU833
HUB841, remnant native vegetation

Direct
Impact
area
(ha)

43.5

4.4

43.5

43.5

43.5

43.5

43.5

43.5

43.5



Blossom dependant fauna

The Grey-headed Flying-fox (Pteropus poliocephalus) and Little Lorikeet (Glossopsitta pusilla)
were recorded flying over the study area (Parsons Brinckerhoff 2015a). Blossom producing
trees within the study area are likely to provide foraging resources for these threatened species.
Hollow-bearing trees within the study area would also provide potential breeding sites for the
Little Lorikeet.

There is a known Grey-headed Flying-fox camp near the project within Blackbutt Reserve
(Figure 4-4). It is likely that individuals from this camp would forage within the construction
footprint when feed trees are flowering. An assessment of significance (Appendix M) was
prepared for the EPBC referral (GHD, 2015), as this camp is considered a regionally important
population as it is known to support breeding females, is the only known camp in the Newcastle
LGA and provides a year-round foraging resource and is the only continuously occupied camp
in the Lower Hunter region (Geolink 2013).

Microchiropteran bats

Previous surveys by Umwelt Environmental Consultants (2006) have recorded five threatened
microchiropteran bats (microbats), comprising the Yellow-bellied Sheathtail-bat (Saccolaimus
flaviventris), Eastern Freetail Bat (Micronomus norfolkensis (syn. Mormopterus norfolkensis),
Little Bentwing Bat (Miniopterus australis), Eastern Bent-wing Bat (Miniopterus schreibersii
oceanensis) and Greater Broad-nosed Bat (Scofeanax rueppellii), within the study area.

Field surveys carried out by Parsons Brinckerhoff (2015a) recorded only one species of
microbat, the Little Bentwing Bat (Miniopterus australis) within the study area. Suitable foraging
and roosting habitat was identified within the study area for hollow-dependent microbats.

Suitable foraging habitat was identified within the study area for cave-dwelling microbat species,
however no caves were observed within the study area that would provide suitable
roosting/breeding habitat for cave-dwelling microbats.

Arboreal mammals

One threatened arboreal mammal, the Squirrel Glider (Petaurus norfolcensis), was recorded
within the study area. This species is found to be widely, yet sparsely, distributed through dry
woodlands and forests in the Lower Hunter. Woodland within the study area was highly suited to
a range of arboreal mammals, including Squirrel Gliders, due to the relatively high-density of
hollow-bearing trees.

The hollow-bearing tree assessment that was completed within study area identified a total of
450 hollow-bearing trees, containing 1312 tree hollows. This included 567 small hollows, 642
medium hollows and 103 large hollows which were recorded from 13 different tree species
(Figure 4-1). Eleven of the 22 fauna species that area considered to have potential habitat in the
study area use hollows for breeding and roosting (Parsons Brinckerhoff 2015b). It is therefore
likely that small to medium sized hollows within the construction footprint may be used by
arboreal mammals, including threatened gliders.

Thirty-eight nest boxes have been installed as part of an offset for the John Hunter Hospital
expansion site. About twenty-seven of these nest boxes would be removed as a result of the
project, with the remaining 11 boxes subject to indirect impacts from the project including noise
and light. To determine whether these nest boxes were being utilised by native fauna and in
particular any threatened species such as the Squirrel Glider, Parsons Brinckerhoff completed
inspections of all nest boxes at the site on 7 October 2015. Of the 38 nest boxes inspected, only
one was being utilised. This box was occupied by a Common Brushtail Possum (Trichosurus
vulpecula). No signs of fauna occupancy were observed in any of the remaining nest boxes
(Parsons Brinckerhoff 2015c).
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Forest owls

Powerful Owls (Ninox strenua) were recorded within the study area on numerous occasions

during surveys by Parsons Brinckerhoff. The high abundance of hollow-bearing trees at the site
(Figure 4-1) provide a nesting resource for Powerful Owl (Figure 4-4) and the presence of small
arboreal mammals provide a good source of prey. A pair of Powerful Owls was observed during
targeted surveys in July 2014, demonstrating breeding behaviour (Parsons Brinckerhoff 2015b).

Further monitoring of Powerful Owl was conducted in June and July 2015, including stag
watching of the 20 hollow-bearing trees within the study area that were considered suitable for
use by Powerful Owl. A pair of Powerful Owls exhibiting breeding behaviour was observed
within the project construction footprint. A nest tree for this pair was located to the north of the
gully in the southern section of the study area, immediately next to the western boundary of the
construction footprint (Parsons Brinckerhoff 2015b).

Threatened fauna species with potential to occur

A likelihood of occurrence assessment was carried out for threatened fauna species identified
by the desktop assessment (Parsons Brinkerhoff 2015a). This assessment identified a total of
13 fauna species with a moderate likelihood of occurrence, based on known distributions,
previous local records and the presence of suitable habitat in the study area, which are listed in
Table 4-12.

Although these species are predicted to occur in the study area, detailed targeted surveys have
been carried out for all candidate species. Consequently, any of these species not recorded
during targeted surveys are considered unlikely to occur within the construction footprint.

There are no aquatic fauna species listed under the FM Act that have potential to occur within
the study area due to lack of any substantial aquatic habitat within the study area.

Forest owls and Raptors

The Masked Owl (Tyto novaehollandiae novaehollandiae), Sooty Owl (Tyto tenebricosa) and
Little Eagle (Hieraaetus morphnoides) were assessed as having a moderate likelihood of
occurrence within the study area based on potential habitat. None of these species were
recorded during current or previous surveys (Parsons Brinckerhoff 2015a).

Masked Owl and Sooty Owl both require large tree-hollows in large, mature trees for nesting.
Large mature trees are abundant in the study area. A large proportion of these trees contain
hollows which may be of a sufficient size for these two threatened owls. The Little Eagle nests in
mature living trees in open woodland or along tree-lined watercourses.

The Masked Owl, Sooty Owl and the Little Eagle may all forage in habitats within the study
area. Woody debris and small tree-hollows in the study area provide shelter and foraging
habitats for small mammals, birds, reptiles and frogs which would provide potential prey for
these birds. The Masked Owl and Sooty Owl have very large home ranges (in the order of
hundreds to thousands of hectares), and individuals of these species may use roosting, nesting
and foraging habitats within the study area as part of a much larger territory. The Little Eagle
has a smaller home range (up to 10 kilometres) but may still use the study area as part of a
larger home range.

Woodland birds

None of the five species of threatened woodland birds considered to have the potential to occur
were observed within the study area (Parsons Brinckerhoff 2015a).
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The Regent Honeyeater (Anthochaera phrygia) is a generalist forager that feeds mostly on
nectar from a wide range of eucalypts and mistletoes. They will also feed on insects, lerp and
honeydew. This species inhabits areas of woodland that contain a large number of mature trees
with high canopy cover and a shrubby understorey. There are two known breeding areas in
NSW, Capertee Valley and the Bundarra-Barraba region, neither of which occurs near the study
area (OEH 2015a). Potential foraging habitat is present within the study area within areas of
Spotted Gum forest and Smooth Barked Apple forest. Spotted Gum in particular is an important
winter-flowering tree that may be utilised by the Regent Honeyeater during winter months.

In NSW, the breeding distribution is confined to two main areas, within the Capertee Valley and
Bundarra-Barraba regions and surrounding fragmented woodland. In some years’ flocks
converge on flowering coastal woodlands and forests (OEH 2014b). A key habitat for the
species on the coast and coastal plains of New South Wales is Lower Hunter Spotted Gum -
Ironbark Forest which provides important foraging habitat when box-ironbark forests are drought
affected (Menkhorst et al. 1999). Preferred feed trees for this species include Spotted Gum
(Eucalyptus maculata), and Swamp Mahogany (Eucalyptus robusta) both of which occur within
the project construction footprint and study area. These trees potentially provide important
foraging habitat for the species during flowering periods.

The Glossy Black-Cockatoo (Calyptorhynchus lathami) requires large hollows for nesting and
may nest within a subset of the tree-hollows within the study area. This species feeds almost
exclusively on the seeds of Casuarina and Allocasuarina species which occur in low abundance
scattered in the study area. It is likely that the Glossy Black-cockatoo would forage within the
site on occasion. Only one record for the Glossy Black-Cockatoo occurs within a 10 kilometre
radius of the project (OEH 2015d).

There is potential habitat for the Gang-gang Cockatoo (Callocephalon fimbriatum) within the
study area. This species requires large hollows for nesting and may nest within a subset of the
hollows within the study area. Gang-gang Cockatoos feed on seeds, primarily the seeds of
eucalypts and Acacias, which are abundant in the study area. One record for the Gang-gang
Cockatoo occurs within a 10 kilometre radius of the project, immediately north-east of the John
Hunter Hospital precinct (OEH 2015d).

The Swift Parrot (Lathamus discolor) breeds in Tasmania and migrates to mainland Australia
during the autumn and winter months (OEH 2015b). While over-wintering in NSW, this species
feeds primarily on flowering eucalypts, including Spotted Gum (Corymbia maculata) and Red
Bloodwood (Corymbia gummifera) both of which occur in the study area. In NSW the species
mostly occurs on the coast and south west slopes. Swift Parrots will return to some foraging
sites on a cyclic basis depending on food availability. Two records for the Swift Parrot occur
within a 10 kilometre radius of the project (OEH 2015d).

The Varied Sittella (Daphoenositta chrysoptera) may forage and breed within the study area.
This species is insectivorous and would forage on rough barked eucalypts (such as Eucalyptus
resinifera, Corymbia intermedia and Eucalyptus carnea) which occur within the study area.
Three records of the Varied Sittella occur within a 10 kilometre radius of the project (OEH
2015d).

Terrestrial mammals

The study area contains potential habitat for the Spotted-tailed Quoll (Dasyurus maculatus
maculatus). The Spotted-tailed Quoll has been recorded across a range of habitats from
rainforest through woodland, heath and inland riparian forest from the coast to the sub-alpine
zone. This species is nocturnal and will shelter in hollow-bearing trees, fallen logs, caves,
crevices and cliff faces during the day.
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Their home range is large, with females occupying home ranges of up to 750 hectares and
males up to 3500 hectares which they often traverse along densely vegetated cliff lines. Quolls
will predate a variety of prey from arboreal and terrestrial mammals to insects, carrion and
domestic chickens (OEH 2014b). Spotted-tailed Quolls use hollow-bearing trees, fallen logs,
small caves, rock crevices, boulder fields and rocky-cliff faces as den sites (OEH 2014b).

Shelter habitat for this species is present within the study area, including hollow-bearing trees
(including trees with ground-level hollows), logs and other woody debris. Woody debris and
other shelter within the study area is likely to provide habitat for Spotted-tailed Quoll prey
species such as small terrestrial mammals, frogs and reptiles, such as skinks and lizards.

Bats

Three additional species of microbat are considered to have the potential to occur within the
study area given local records and the habitats present. Microbat species with the potential to
occur within the study area may be divided into cave-roosting species (Large-eared Pied Bat
(Chalinolobus dwyeri) and Southern Myotis (Myotis macropus)) which would use the study area
as foraging habitat only, and hollow-roosting species which may roost and/or breed within the
study area (Eastern False Pipistrelle (Falsistrellus tasmaniensis)).

The construction footprint has an abundance of small and medium sized hollows that may
provide roosting habitat for hollow-dependent microchiropteran bats. There is also an
abundance of foraging habitat in the construction footprint for all three microbat species.

Arboreal mammals

There are no known occurrences of the Koala within the study area and no evidence of the
Koala (Phascolarctos cinereus) was detected during field surveys by Parsons Brinckerhoff
(2015a). The most recent record of the Koala in the locality was two kilometres from the study
area, near Blackbutt Reserve in 1986 (OEH 2015f).

The Koala is widely distributed in eastern Australia, occurring from north-eastern Queensland to
the south-east corner of SA (ANZECC 1998). This distribution equates to about one million
square kilometres. In NSW, the Koalas range occurs along the coast and extends west to the
Darling Riverine Plains and Mulga Lands bioregions in the north of the state; to the Cobar
Peneplain bioregion in the centre of the state; and to the Riverina and eastern most parts of the
Murray-Darling Depression bioregions in the south. It is restricted to areas of preferred feed
trees in eucalypt woodlands and forests. Home range varies depending on habitat quality, from
less than two hectares to several hundred hectares (DotE 2015b).

One species of Koala feed tree (Grey Gum (Eucalyptus punctata)) was identified within the
study area (Parsons Brinckerhoff 2015a). The Department of the Environment Koala habitat
assessment tool (DotE 2014a) was used to determine the quality of Koala habitat in the study
area and if it contained habitat critical to the survival of the Koala (Parsons Brinckerhoff 2015a).
Habitat within the study area scored three out of 10. Based on this assessment it was
determined that the study area does not contain critical habitat for the survival of the Koala.

Based on this information, the presence of the Koala was considered to have a moderate
likelihood of occurrence within the study area (Parsons Brinckerhoff 2015a).
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4.4 Aquatic habitat and threatened species

4.4.1 Aquatic surveys

As no significant aquatic habitat was identified within the study area, no detailed aquatic habitat
surveys were carried out. Rapid visual aquatic habitat assessments however, were made during
field surveys carried out by Parsons Brinckerhoff (2015a and 2016). Visual aquatic habitat
assessments required making visual observations of aquatic habitat in the study area, including
emergent vegetation species and density, stream floor substrate and stream persistence
(permanent or ephemeral).

No detailed aquatic assessment was carried out within aquatic habitat identified on the site such
as fish trapping or macroinvertebrate sampling, as the habitat contained in the study area does
not meet the assessment threshold (ie Class 1 and 2 stream classification as per NSW DPI
Fisheries (2013) methodology). The site only contains Class 1 and Class 2 waterways as per
Strahler methodology which constitute Class 4 fish habitat waterways according to DPI
Fisheries (2013)

4.4.2 Aquatic results

Aquatic habitats identified within the study area include Blue Wren Creek, Styx Creek, Dark
Creek, several unnamed tributaries of Ironbark Creek, and a small dam located in the north-
west corner of the study area (Figure 2-2) (Parsons Brinckerhoff 2014, 2015a and 2017). All
aquatic habitats identified within the study area, other than the dam, are ephemeral and are
characterised by rocky and gravel based substrates, with moderate riparian vegetation cover
and small pool sections which retained water for short periods (less than three weeks) following
rainfall events. Due to the ephemeral nature of these water bodies, the aquatic habitats
contained within the study area are likely to provide habitat for only a limited range of common
aquatic animals (Parsons Brinckerhoff 2015a).

The freshwater dam located in the north-western section of the study area would retain water
year-round, and has moderate native aquatic vegetation cover. This dam however, is
considered to only offer limited foraging habitat for water birds and herpetofauna species due to
its small size, disturbed condition due it its location within mowed parkland, its accessibility by
domestic animals and lack of riparian vegetation/habitat complexity.

Most of the waterways within the study area are ephemeral freshwater creek and/or drainage
lines and classified as Class 1 waterways with two occurring as Class 2 waterways (according
Strahler method stream ordering), All the waterways within the study area are Class 4 — unlikely
fish habitat fish passage classification (NSW DPI Fisheries 2013) (Figure 2-2).

The identified aquatic habitats, excluding the dam, were not observed to support native aquatic
or wetland vegetation, and are not considered key fish habitat in accordance with the NSW DPI
Fisheries Policy and Guidelines for Fish Habitat Conservation and Management — Update
(2013).

No endangered aquatic communities, aquatic fauna or marine vegetation listed under the FM
Act or EPBC Act occur in the study area 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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Matters of national environmental
significance

5.1 Background

An EPBC referral was prepared and submitted for the project for potential significant impacts to
MNES in August 2015 (GHD, 2015). The project was determined to be a controlled action given
the potential for a significant impact on the following matters protected by the EPBC Act:

. Black-eyed Susan (Tetratheca juncea).

. Grey-headed Flying Fox (Pteropus poliocephalus).

. Leafless Tongue Orchid (Cryptostylis hunteriana).

. Newcastle Doubletail (Diuris praecox).

] Ecological character of the downstream Hunter Estuary Wetlands Ramsar site.

Assessments of significance pursuant to the EPBC Act guidelines were prepared for the
following species (Appendix M):

. Koala (Phascolarctos cinereus).

. Large-eared Pied-bat (Chalinolobus dwyeri).

. Spotted-tailed Quoll (Dasyurus maculatus maculatus).
. Swift Parrot (Lathamus discolor).

. Regent Honey Eater (Anthochaera phrygia).

. Leafless Tongue-orchid (Cryptostylis hunteriana).

. Newcastle Doubletail (Diuris praecox).

] Small-flower Grevillea (Grevillea parviflora subsp. parviflora).
. Heath Wrinklewort (Rutidosis heterogama).

. Magenta Lilly Pilly (Syzygium paniculatum).
The EPBC referral for the project (GHD, 2015) has informed this section of the BAR.

5.1.1 World heritage properties

There are no World Heritage Properties located within 10 kilometres of the project (DotE
2014a).

5.1.2 National Heritage places

Coal River (Mulubinba) and Government Domain Newcastle is a distinctive area of public land
at the mouth of the Hunter River and an area to the south of the city, on “The Hill’, located about
eight kilometres to the east of the project construction footprint. The area is of cultural and
historical significance and provides both tangible and intangible expressions of Newcastle’s
Aboriginal and European Heritage (DotE 2015a).
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5.1.3 Wetlands of International Importance (declared Ramsar wetlands)

The Hunter Estuary Wetlands (Australian Ramsar site number 24) is located about six
kilometres to the north of the construction footprint. These wetlands comprise two components:
Kooragang Nature Reserve (located on the north arm of the Hunter River) and Shortland
Wetlands which is located about six kilometres downstream of the project. The Hunter Estuary
Wetlands provide an extremely important feeding and roosting site for a large seasonal
population of shorebirds and a waylay site for transient migrants (DotE 2015b).

5.1.4 Threatened ecological communities

There are no EPBC Act listed threatened ecological communities recorded or predicted likely to
occur within the study area, or likely to be affected by the project (Parsons Brinckerhoff 2015a).

5.1.5 Threatened flora species

Threatened flora species

Three threatened flora species listed as vulnerable under the EPBC Act, Black-eyed Susan
(Tetratheca juncea), Small Flower Grevillea (Grevillea parviflora subsp. parviflora) and Magenta
Lilly Pilly (Syzygium paniculatum), were recorded in the study area during surveys (Parsons
Brinckerhoff 2015a). Only Black-eyed Susan occurs within the construction footprint. Small
Flower Grevillea and Magenta Lilly Pilly both occur outside of the construction footprint and will
not be impacted by the project. Table 5-1 provides a summary of EPBC listed flora likely to
occur in the study area.

Black-eyed Susan (Tetratheca juncea)

A large population of Black-eyed Susan comprising five sub-populations totalling 10,381 plant
clumps was recorded within the threatened flora study area during targeted searches for the
species (Parsons Brinckerhoff 2015a). The largest subpopulation within the study area consists
of about 8176 plant clumps. This population of Black-eyed Susan meets several of the criteria
for an important population as set out by the Environment Protection and Biodiversity
Conservation Act 1999 referral guidelines for the vulnerable black-eyed susan, Tetratheca
Jjuncea (DSEWPaC 2011 and Parsons Brinkerhoff 2015a). A total of 846 clumps of Tetratheca
Jjuncea were identified within the construction footprint during targeted searches for the species.
They project is considered to have a significant impact on the Tetratheca juncea population and
is assessed in detail in Section 5.3.

Small-flower Grevillea (Grevillea parviflora subsp. parviflora)

Small-flower Grevillea was found growing in association with Smooth-barked Apple — Red
Bloodwood open forest. A total of 109 stems were recorded within the study area and outside of
the construction footprint.

Magenta Lily Pilly (Syzygium paniculatum)

Eight stems of the Magenta Lily Pilly were recorded at one location within the study area,
outside of the construction footprint. This species was found growing in association with Sydney
Blue Gum — White Mahogany shrubby tall open forest — Syncarpia variant, along the banks of
an unnamed creek. It is possible that these plants have colonised as a result of bird dispersal
from nearby gardens as this species is usually found in rainforest on sandy soils or stabilised
Quaternary sand dunes at low altitudes in coastal areas (Parsons Brinckerhoff 2015a).
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Species likely to occur

Potential habitat has been identified within the study area for an additional four threatened flora
species listed under the EPBC Act (Table 5-1). These species have relatively specific habitat
requirements and were not recorded in the study area during any targeted field surveys during
optimum survey times (Section 4.2.1). Furthermore, identified reference populations in the
locality were also used to identify optimum detectability periods and determine flowering activity
for timing surveys in the study area. Due to the survey effort carried out in the study area it is
considered unlikely that any species not already recorded occur in the study area.
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Table 5-1 EPBC Act listed flora species likely to occur in the construction footprint

Scientific Common EPBC Act Likelihood of Presence in construction footprint 2
name name status occurrence '

Cryptostylis Leafless Vulnerable
hunteriana Tongue
Orchid
Caladenia Thick Lip Endangered
tessellata Spider Orchid
Rutidosis Heath Vulnerable
heterogama Wrinklewort
Diuris praeccox Newcastle Vulnerable
Doubletail
Note: 1 Parsons Brinckerhoff, 2015a

2 Taken from EPBC Referral (GHD, 2015)

Moderate

Moderate

Moderate

Moderate

Not recorded during extensive targeted
surveys carried out during the appropriate
flowering periods and utilising local
reference populations.

Not recorded during targeted surveys
carried out within the appropriate
flowering period.

Not recorded during targeted surveys
carried out within the appropriate
flowering season.

Not recorded during extensive targeted
surveys carried out during the appropriate
flowering periods and utilising local
reference populations.

Residual likelihood of occurrence following
targeted surveys

Low

Species not identified during targeted
surveys during peak detectability period.
Impacts to potential habitat will be suitably
offset as part of the BOS.

Low

Species not identified during targeted
surveys during peak detectability period.
Impacts to potential habitat will be suitably
offset as part of the BOS.

Low

Species not identified during targeted
surveys during peak detectability period.
Impacts to potential habitat will be suitably
offset as part of the BOS.

Low

Species not identified during targeted
surveys during peak detectability period.
Impacts to potential habitat will be suitably
offset as part of the BOS.
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5.1.6 Threatened fauna species

One EPBC Act listed threatened fauna species, the Grey-headed Flying-fox (Pteropus
poliocephalus), was identified flying over the construction footprint during field surveys (Parsons
Brinckerhoff 2015a).

Grey-headed Flying-foxes were observed flying over the construction footprint and blossom
producing trees within the construction boundary provide a foraging resource for this species. A
known camp is located about 230 metres from the southern extent of the construction footprint
within Blackbutt Reserve. The Grey-headed Flying-fox is likely to forage in the study area and
construction footprint on a regular basis when feed trees are in flower.

An assessment of significance (Appendix M) was prepared for this species which determined
this camp to be a regionally important population as it is known to support breeding females, is
the only known camp in the Newcastle LGA, provides a year-round foraging resource and is the
only continuously occupied camp in the Lower Hunter region (Geolink 2013).

Species likely to occur

No other threatened fauna species listed under the EPBC Act have been recorded within the
construction footprint or study area, however as shown in Table 5-2, potential habitat for an
additional five threatened fauna species listed under the EPBC Act exists in the construction
footprint.
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Table 5-2 EPBC Act listed fauna species likely to occur in the study area

Scientific name Common Likelihood of | Presence in construction footprint 2 Residual likelihood of occurrence following
name occurrence ' targeted surveys
Anthochaera phrygia  Regent Moderate Not recorded during the survey period. Favoured winter- Moderate
Honeyeater blossom producing tree, Spotted Gum (Corymbia Species not identified during targeted surveys
maculata) identified in the indicative construction during peak detectability period, but suitable
footprint. foraging identified. Impacts to potential habitat
will be suitably offset as part of the BOS.
Lathamus discolor Swift Parrot Moderate Not recorded during the survey period. Favoured winter- Moderate
blossom producing trees, Spotted Gum (Corymbia Species not identified during targeted surveys
maculata) and Ferguson’s Ironbark (Eucalyptus during peak detectability period, but suitable
fergusonii) identified in the indicative construction foraging identified. Impacts to potential habitat
footprint. will be suitably offset as part of the BOS.
Dasyurus maculatus Spotted-Tailed Moderate Not recorded during surveys. Potential habitat and Low
Quoll denning sites available in the construction footprint Species was not identified during targeted
surveys and only marginal habitat identified on-
site. Impacts to potential habitat will be suitably
offset as part of the BOS.
Phascolarctos Koala Moderate No previous records (OEH 2014b) and not recorded Low
cinereus during surveys. The habitat value of the construction Species was not identified during targeted
footprint was assessed in accordance with the EPBC surveys and no recent local records. Impacts to
Act referral guidelines for the Koala (DotE 2014) as part  potential habitat will be suitably offset as part of
of the Biodiversity Survey Report (Parsons Brinckerhoff  the BOS.
2015a). The assessment produced a habitat score of
3/10 and concluded that the area did not contain habitat
critical to the survival of the species.
Chalinolobus dwyeri Large-eared Moderate Not recorded during surveys. No identified roosting Low

Pied Bat

Note: 1 Parsons Brinckerhoff, 2015a

2 Taken from EPBC Referral (GHD, 2015)

areas although considered to use the indicative
construction footprint from time to time for foraging
purposes.

Not recorded during targeted surveys in the
construction footprint. Impacts to potential
habitat will be suitably offset as part of the BOS.
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5.1.7 Migratory species

Three migratory species listed under the EPBC Act were recorded within the study area and a
further four migratory bird species listed under the EPBC Act are considered to have a
moderate likelihood of occurring on an occasional or transient basis in response to favourable
conditions within the study area (Table 5-3).

The Rufous Fantail (Rhipidura rufifrons) and Black-faced Monarch (Monarcha melanopsis) were
both recorded in the study area during surveys and both use breeding territories in wet forests
similar to those located within the study area. These two species could potentially use the site
for breeding and foraging purposes.

The Cattle Egret (Area ibis) was recorded in the study area during surveys and is known to
roost at the Shortland Wetlands to the north of the site. The species is likely to visit the
disturbed areas of the study area in association with the presence of horses that are kept
nearby.

Table 5-3 Migratory listed species likely to occur within the study area

Scientific name Common name Likelihood of
occurrence '

Apus pacificus Fork-tailed Swift Moderate
Hirundapus caudacutus White-throated Needletail Moderate
Merops ornatus Rainbow Bee-eater Moderate
Myiagra cyanoleuca Satin Flycatcher Moderate

Note: 1 Parsons Brinckerhoff (2015a)

5.1.8 Other matters of MNES

The nationally and internationally important Hunter Estuary Wetlands Ramsar site (site 24) is
located downstream of the project and has potential for impact, as identified by the project’s
SEARs and the EPBC protected matters search (Appendix D), The Hunter Estuary Wetlands
Ramsar site occurs about six kilometres downstream of the project and comprises two
components, the Shortland Wetlands Centre and the north-eastern portion of the Hunter
Estuary Wetlands National Park (formerly known as Kooragang Nature Reserve). Ironbark
Creek, which has tributaries within the study area, flows directly through the Shortland Wetlands
Centre and into the Hunter River which supports the Ramsar site.

The project would not result in any direct impacts on these wetlands, and with the
implementation of appropriate management measures during construction and operation, it is
considered unlikely there would be any significant indirect impacts to these wetlands (Sections
5.1.3, 8.3.1 and 8.4.5).

5.2 Measures to avoid or reduce impacts

The project has been subject to a number of route selection and environmental assessment
studies since the project was first planned in the 1950’s. This has included the development and
refinement of the concept design that considered a range of criteria, including minimisation of
environmental, heritage and social impacts. For more detail on impact avoidance and
minimisation (Section 7).

The key measures that have been and will be implemented to avoid or reduce impacts are
summarised in the following sections.
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5.2.1 Avoiding and minimising impacts during design

Potential impacts of the project on biodiversity values have been avoided or minimised as far as
practicable and feasible through the route selection and refinements processes. Conservation of
biological diversity was identified as a key issue during the previous route selection study (2007)
and current refined strategic design and concept design processes. Avoidance through design
is provided in detail in Section 7.

5.2.2 Mitigating Impacts

Where ecological impacts cannot be avoided or minimised through design, additional mitigation
measures will be developed and are detailed in Section 9. These will then be implemented as
part of a construction environmental management plan (CEMP). The CEMP, which will be part
of the contract between Roads and Maritime and the construction contractor, would include the
following sections related to protection of MNES:

. Staff induction and environmental awareness training.

. Staff roles and responsibilities relative to environmental activities, reporting and
compliance.

] A series of management actions to address issues such as sediment and erosion control,

noise and dust.

. Environmental design features which stipulate mitigation attributes related to issues such
as nearby habitat protection and fauna crossings.

. Measures to minimise impacts on relevant MNES.

In relation to biodiversity measures, the CEMP, subject to the findings of the EIS, could include
the following:

. Pre-clearing and clearing procedures to reduce impacts on flora and fauna.
] Protection of in-situ threatened flora populations.

. Translocation of threatened plants (if required).

. Measures to maintain habitat connectivity and fauna movements.

. Management of weeds and diseases.

. Measures to restore habitat features (compensatory habitat).

° Landscape rehabilitation.

. Management of water and soils.

5.2.3 Offsetting unavoidable impacts

Unavoidable impacts to biodiversity have been assessed and quantified in accordance with the
NSW FBA. A Biodiversity Offset Strategy has been prepared for the project which includes an
assessment of any required offsets, particularly offsetting impacts to MNES, in accordance with
the FBA (OEH 2014a) and the NSW Biodiversity Offsets Policy for Major Projects (OEH 2014b)
(Appendix B).
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5.3 Impacts on matters of national environmental significance

This section provides a summary of the project’s potential impacts on MNES.

The project would result in the clearing of about 43.5 hectares of native vegetation that contains
known and potential habitat for EPBC Act listed biota. About 43.5 hectares of known habitat for
the vulnerable Black-eyed Susan (Tetratheca juncea) (comprising about 846 plant clumps) and
foraging habitat for migratory bird species and the vulnerable listed Grey-headed Flying-fox
(Pteropus poliocephalus) would be removed by the project. The Hunter Estuary Wetlands
Ramsar site which occurs about six kilometres downstream of the construction footprint is
unlikely to be significantly impacted by the project. A detailed assessment of project impacts on
MNES is provided in Section 9.
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Summary of biodiversity values

6.1 Biodiversity values assessed under the FBA

This section provides a summary of the biodiversity values that occur within the construction
footprint and that have been assessed under the FBA. Table 6-1 lists all species and
communities assessed under the FBA, this includes the total direct and indirect impact areas as
discussed in section 8.2.1. This includes all species with a moderate to high likelihood of
occurrence post-targeted surveys (Section 4.3), presumed present, or that have been recorded
during the surveys (Section 4.3). Absence of identified predicted species from the construction
footprint was determined by targeted surveys (Section 4.2).
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Table 6-1 Summary of biodiversity values assessed under the FBA

Biodiversity value Species credit species or Identification method (assumed, | Area (ha) habitat (indirect
ecosystem credit species recorded, expert report) and direct impact

areas)/individuals in
construction footprint

Flora

Black-eyed Susan (Tetratheca juncea) Species credit species Recorded * 50.9 ha/846 clumps 2
Fauna

Little Lorikeet (Glossopsitta pusilla) Ecosystem credit species Recorded * 50.9 ha

Eastern Freetail-bat (Mormopterus norfolkensis) Ecosystem credit species Recorded 2 50.9 ha

Powerful Owl (Ninox strenua) Ecosystem credit species Recorded ! 50.9 ha

Squirrel Glider (Petaurus norfolcensis) Ecosystem credit species Recorded 2 50.9 ha
Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris) Ecosystem credit species Recorded 2 50.9 ha

Greater Broad-nosed Bat (Scoteanax rueppellii) Ecosystem credit species Recorded 2 50.9 ha

Biometric Vegetation Types

HU833 - Smooth-barked Apple - Red Bloodwood - Brown Ecosystem credit Recorded ' 19.1 ha
Stringybark - Hairpin Banksia heathy open forest of
coastal lowlands

HU782 - Blackbutt - Turpentine - Sydney Blue Gum mesic Ecosystem credit Recorded ! 4.8 ha
tall open forest on ranges of the Central Coast

HU806 - Spotted Gum - Red Ironbark - Grey Gum shrub -  Ecosystem credit Recorded ! 8.3 ha
grass open forest of the Lower Hunter (EEC)

HUB804 - Spotted Gum - Broad-leaved Mahogany — Red Ecosystem credit Recorded * 15.4 ha
Ironbark shrubby open forest of the Central Coast

HU841 - Smooth-barked Apple - Turpentine - Sydney Ecosystem credit Recorded 2 6.7 ha*

Peppermint heathy woodland on sandstone ranges of the
Central Coast

Notes: 1. Parsons Brinckerhoff, 2015a (Appendix C). 2. Identified during previous surveys by Umwelt Environmental Consultants (2006). 3. Directly impacted within the
construction footprint. 4. This includes planted and parkland vegetation (including native species) that has been included in the credit calculation as it has a site
value score of greater than 17 in accordance with the FBA and has been assigned to HU841 for credit calculations only.
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6.2 Biodiversity values outside the FBA

This section provides a summary of the biodiversity values that occur in the construction
footprint and have not been assessed under the FBA. This includes species, populations, and
communities that have been recorded or presumed to be present, listed under the FM Act, TSC

Act and EPBC Act.

Table 6-2 Summary of biodiversity values outside the FBA

Biodiversity value Presence in study area and Area (ha) habitat (indirect
identification method. and direct impact areas)

Migratory species

Groundwater dependent
ecosystems (GDEs)

Little Bent-wing Bat
(Miniopterus australis)

Eastern Bent-wing Bat
(Miniopterus schreibersii
oceanensis)

Grey-headed Flying-fox
(Peteropus poliocephalus)

Note: 1

Three migratory species have
been recorded within the study
area during surveys and an
additional four species have
potential habitat within the study
area.

Three GDEs were recorded
within the study area during
surveys (Parsons Brinkerhoff
2015a)

Only one intermittent GDE
occurs within the construction
footprint.

Recorded !

Recorded *

Recorded *

Parsons Brinckerhoff, 2015a (Appendix C)

50.9 ha of potential foraging
habitat for migratory species.

4.8 ha of Blackbutt-
Turpentine-Sydney Blue
Gum mesic tall open forest
(both the Syncarpia
glomulifera and atypical
variants)

50.9 ha of foraging habitat

50.9 ha of foraging habitat

50.9 ha of critical foraging
habitat for an important
population
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Avoid and minimise impacts

7.1 Impact avoidance

The project is a regionally significant road infrastructure project in an area which has been
conserved since the 1950’s for the purpose of an inner city bypass for Newcastle. The area is
surrounded by residential and commercial infrastructure (mostly associated with the John
Hunter Hospital precinct). Most of the construction footprint occurs on undisturbed lands in
moderate condition with some existing impacts from nearby land uses, such as weeds, dog
walking, noise and light spill. A portion of the project would also occur on lands previously
disturbed by existing road infrastructure and residential activities.

In 2007, a strategic design for the project was displayed for community comment, with the
finalised the preferred route corridor reserved in the Newcastle local environmental plan.

Roads and Maritime has carried out a comprehensive review of the 2007 strategic design and
as a result the preferred route corridor for the project has been substantially realigned and the
design further refined during the concept design phase in order to avoid sensitive ecological
constraints such as threatened ecological communities and threatened species as far as
possible. A fauna connectivity strategy has also been developed and will be implemented as
part of the project to reduce potential impacts to biota (Section 7.3).

Detailed targeted surveys have been carried out in the study area to determine the presence,
absence and/or extent of threatened species and communities and their associated habitat.
Results of the field survey were used to identify ecological constraints within the construction
footprint. This information was used during the route alignment selection and concept design
phase of the project, to modify the design to avoid and reduce impacts on areas of high
ecological constraint, including identified areas of EEC and threatened biota. The significant
design changes made for the project in relation to avoidance of sensitive ecological areas are
outlined in the following sections and shown in Figure 7-1.

In summary, the modifications made to the project construction footprint design and the
associated ecological benefits include the following:

] The project was realigned to:

— Minimise the loss of key Powerful Owl breeding trees and identified roost trees.

— Reduce impacts on identified populations of Black-eyed Susan, the 2007 strategic
design impacted an additional 112 clumps.

— Avoid impacts on identified threatened flora species Small Flower Grevillea (Grevillea
parviflora subsp. Parviflora) and Magenta Lilly Pilly (Syzygium paniculatum).

— Reduce impacts on Lower Hunter Spotted Gum Ironbark Forest EEC.
— Retain a wider vegetation corridor west of the alignment to improve connectivity.

. The realignment of the project to the east of the 2007 strategic design allows for retention
of a wider vegetated corridor on the western side of the alignment, which improves
connectivity of vegetation and associated habitat and increases the viability of segregated
populations.

] The overall construction footprint has been minimised wherever possible to minimise
disturbance to existing vegetation and maximise retention of remnant vegetation.

. A bridge has been included instead of fill to span the northern Dark Creek tributary and
provide connectivity across the alignment.
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° The southern interchange was modified and realigned to retain a large sub-population of
Black-eyed Susan (Tetratheca juncea).

° Construction access tracks and construction compounds have been located as close as
possible to the final road formation and have used existing or future fire trails where
possible to minimise disturbance

A detailed fauna connectivity strategy has been developed for the project to maintain terrestrial
and arboreal connectivity across the alignment which is detailed in Section 7.3 and Figure 7-2.
The fauna connectivity strategy details the proposed locations and types of fauna-friendly
infrastructure along the alignment such as glider pole and rope crossings, fauna culvert and
fencing.

7.2 Impact mitigation

Recommended mitigation measures provided in Section 9 of this report have been developed to
minimise the impact of the project on native flora, fauna and ecological processes within the
study area. These measures would be incorporated into a CEMP for the project to mitigate
unavoidable and residual impacts and would include the preparation of a detailed site-specific
flora and fauna management plan.

7.3 Fauna connectivity strategy

The project would result in clearing of vegetation and fragmentation of fauna habitats. The
project would largely bisect an existing large patch of remnant vegetation. Threatened fauna
species, such as the Squirrel Glider (Petaurus norfolcensis), are likely to utilise the entirety of
the study area for foraging and roosting and consequently require good habitat connectivity
within the study area.

A fauna connectivity strategy has been designed to allow terrestrial and arboreal fauna to cross
the alignment. This locations of fauna infrastructure is detailed on Figure 7-2 and include:

. One dedicated fauna culvert of appropriate size and dimension (three by three metres) for
terrestrial fauna, including macropods, with fauna fencing and fauna “furniture’.

] A bridge designed to allow for incidental fauna passage beneath the bridge span.
] Rope bridges for arboreal fauna erected at two separate locations along the alignment.
. Fencing to guide fauna to the crossing infrastructure. The fencing will be erected as close

as possible to the final road formation to maximise available habitat for fauna and include
fauna escape points.

7.3.1 Fauna crossing infrastructure

Generally, a combination of fauna crossing infrastructure has been found effective for linear
infrastructure projects such as roads (Biosis 2012). Fauna underpasses have been found to
work well for terrestrial mammal species such as dasyurids, macropods, rodents and
bandicoots, reptiles and amphibians (Bond and Jones 2008). Monitoring of rope bridges has
shown that a range of possum species will utilise these structures (Goosem et al. 2005). Fauna
fencing, can be utilised to funnel animals toward underpasses and has been found to be
extremely effective in preventing most road-kill (Bond and Jones 2008).

The effectiveness and useability of crossing infrastructure by fauna is dependent on factors
such as the target fauna species, local environment, size and length of the crossing and
proximity to habitat (Biosis 2012). The type and positioning of fauna crossing infrastructure was
determined based on known existing and future constraints such as width of the final
disturbance corridor, overhead electrical wiring and estimated extent of future development.
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This was specifically relevant to proposed arboreal crossings near the hospital interchange,
which were determined unfeasible given the current constraints of the existing John Hunter
Hospital carpark, the final disturbance footprint of the project and likely development extent of
the John Hunter Hospital precinct.

This was also relevant to the investigation of the feasibility of an opportunistic arboreal crossing
across Lookout Road to Blackbutt Reserve, where existing electrical infrastructure posed a
considerable constraint to the success of arboreal fauna crossing infrastructure. Consequently,
fauna crossing infrastructure has been positioned in areas considered likely to be utilised by
target fauna species (Figure 7-2).

Underpasses

Underpasses can be either constructed solely for the purpose of fauna movements or can be
modified from existing structures such as box culverts. Suitability of the structures as fauna
underpasses depends on a number of factors (Biosis 2012), including:

° The regional continuity of habitat in the area.

] Habitat directly on either side of the structure.

] Proximity to vegetation cover either side of the structure.

. Unimpeded view of habitat on the other side of the structure.
. Road width, traffic volume and associated noise.

. The dimensions of the structure (width, height and length).

] The target species.

Ideally, fauna crossing structures should be located where regular crossing and/or migration
pathways are identified (Veage and Jones 2007). Structures such as exclusion fences and
fauna ‘furniture’ can also increase the effectiveness of underpasses (Bond and Jones 2008,
Goosem et al. 2005).

The proposed fauna dedicated culvert has been designed purely for the function of providing
fauna connectivity under the alignment and has been designed of an appropriate grade and
dimension to accommodate use by a range of terrestrial fauna, particularly for macropods (eg
Swamp Wallaby) and dasyurids (eg Spotted-tailed Quoll). The culvert would be of a maximum
grade of eight per cent. The culvert would be located within a naturally sloped terrain which is
not expected to hinder fauna usage. Culvert dimensions are three by three metres which would
accommodate larger terrestrial fauna such as macropods. The length of the dedicated fauna
culvert would be about 50-60 metres which is considered suitable for fauna usage.

The bridge crossing over the northern tributary of Dark Creek indicated on Figure 7-2 would
provide a suitable site for incidental fauna movements across the alignment. This bridge is of
sufficient length (about 100 metres) to allow for unrestricted and dry fauna passage through the
creek line and vegetation underneath the bridge span. Fauna fencing would also be installed to
guide fauna movements underneath the bridge span.

Rope bridges

Aerial overpasses (rope/canopy bridges) have been recommended for Australian roads
(Goosem and March 1997, QDMR 2000). These may comprise simple rope bridges, rope
‘ladders’ or more elaborate tunnel-like structures which span the full width of the road. Recent
studies have found that arboreal mammals will use all types of rope bridges however they tend
to cross tunnel-like structures across the top surface (Goosem et al. 2005 and Bax 2006). Rope
bridges would be installed across the alignment at two locations (Figure 7-2 for indicative
locations). The final locations of rope bridges would be determined during detailed design
through an on-site assessment by an ecologist. Rope bridge target species include arboreal
mammal species, including the Squirrel Glider (Petaurus norfolcensis), Sugar Glider (Petaurus
breviceps) and Brushtail Possum (Trichosurus vulpecula).
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8.

Impact assessment

8.1 Areas not requiring assessment

In accordance with the FBA an assessor is not required to assess areas in a project site without
native vegetation unless the SEARs for the project specifically require it.

Areas of exotic vegetation within the project site therefore have not been assessed in the
Blobanking Credit Calculator. Including 5.1 hectares of direct impact and 0.5 hectares of indirect
impacts to this vegetation community.

All native vegetation within the construction footprint was in moderate/good condition and
determined to have a site value score at or above benchmark (equal to or greater than 17). Plot
data collected from areas of planted and parkland vegetation, although in low condition also had
a score of greater than 17. Therefore, in accordance with Table 4 of the FBA, all areas mapped
as native vegetation as well as planted and parkland vegetation within the project construction
footprint require offsetting. This is the trigger for completing the credit impact calculations in
accordance with section 9.3.1.1(c) of the FBA (OEH 2014b).

8.2 Areas requiring assessment

An overview of the areas requiring assessment is provided in Figure 8-1.

8.2.1 Removal of native vegetation

The project would require the clearing of about 43.5 hectares of native vegetation, of which
about 7.1 hectares is an EEC listed under the TSC Act (worst case estimate) (Table 8-1).
Vegetation clearing would involve removal of a moderately diverse range of non-threatened
native plants, including mature trees, as well as potential habitat for threatened biota. The
extent of proposed clearing within each native vegetation community is summarised in Table
8-1.

8.2.2 Removal of planted and parkland vegetaton

The project would require the clearing of 3.2 hectares of planted and parkland vegetation.
Clearing of this vegetation would involve the removal of a low diversity of native tree species
which occur over a predominantly exotic understorey. This vegetation is unlikely to provide
habitat for threatened biota.

Table 8-1 Direct impacts to native vegetation

PCT code | Plant TSC Act Condition Area Per
Community Status directly cent

impacted | cleared
(ha) in CMA

HU833 Smooth- Not listed Not Moderate/Good 16.8 45%
barked Apple - listed
Red
Bloodwood -

Brown
Stringybark -
Hairpin
Banksia
heathy open
forest of
coastal
lowlands
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PCT code | Plant TSC Act EPBC | Condition Area Per

Community Status Act directly cent
Status impacted | cleared
(ha) in CMA
HU782 Blackbutt - Not listed Not Moderate/Good 4.4 40%
Turpentine - listed
Sydney Blue

Gum mesic tall
open forest on
ranges of the
Central Coast

HUB806 Spotted Gum - Lower Not Moderate/Good 7.1 44%
Red Ironbark -  Hunter listed
Grey Gum Spotted

shrub - grass Gum -
open forest of  Ironbark

the Lower Forest in
Hunter the Sydney
Basin
Bioregion
HU804 Spotted Gum -  Not listed Not Moderate/Good 12.4 71%
Broad-leaved listed
Mahogany -
Red Ironbark
shrubby open

forest of the
Central Coast

HU841 Smooth- Not listed Not Moderate/Good 2.8 9%
barked Apple - listed
Turpentine -
Sydney
Peppermint
heathy
woodland on
sandstone
ranges of the
Central Coast

Planted N/A Not listed Not Low 3.2 N/A
and listed

parkland

vegetation

TOTAL 46.2

Clearing of native vegetation is listed as a key threatening process (KTP) under both the NSW
TSC Act and the Commonwealth EPBC Act. Under the TSC Act, native vegetation is made up
of plant communities, comprising primarily indigenous species. Clearing is defined as the
destruction of a sufficient proportion of one or more strata layers within a stand or stands of
native vegetation so as to result in the loss, or long-term modification of the structure,
composition and ecological function of a stand or stands (NSW Scientific Committee 2001).
There would be a total of about 43.5 hectares of native vegetation cleared for construction of
the project, including about 7.1 hectares of EEC listed under the TSC Act (Table 8-1). Indirect
impacts which may result from the project are described in detail in the following sections.
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Indirect impacts

It is anticipated that the project would result in indirect impacts such as noise, lighting and
vibration to habitats within 20 metres of the construction footprint, reducing the suitability of this
habitat for flora and fauna species. The FBA requires indirect impacts to be quantified in terms
of biodiversity credits and considered in the overall calculation of offsets required to compensate
for the impacts of the project.

There are two options available to assess such impacts in the credit calculator. The first
involves entering an impact area of 20 metres surrounding the construction footprint and
entering the impact as ‘partially cleared’. The second is to enter an impact area of 10 metres
surrounding the construction footprint and entering the impact as totally cleared. Both
approaches end up estimating about the same credit requirements with the second option being
easier to complete in the credit calculator.

Consequently, the project’s impacts have been assessed by inclusion of a 10 metre disturbance
buffer (assuming total clearing within the 10 metre buffer to compensate for an estimated 20
metre indirect impact area) surrounding the project construction footprint as part of the credit
impact calculations (Appendix E). The inclusion of a 10 metre disturbance buffer to account for
indirect impacts associated with the project has resulted in an additional 7.4 hectares of native
vegetation being included in the BioBanking impact calculations as detailed in Table 8-2.

There are likely to be ongoing impacts on fauna utilising nearby areas of habitat associated with
noise, light and other road corridor disturbance, although existing major road corridors currently
impact parts of the study area and resident fauna are likely to be adapted to these disturbances.

Table 8-2 Indirect impacts to native vegetation

PCT code Plant Community TSC Act EPBC Act | Condition Area
Status Status indirectly
impacted
(ha)
HU833 Smooth-barked Not listed  Not listed Moderate/Good 2.3
Apple - Red

Bloodwood - Brown
Stringybark - Hairpin
Banksia heathy open
forest of coastal
lowlands

HU782 Blackbutt - Not listed  Not listed Moderate/Good 0.4
Turpentine - Sydney
Blue Gum mesic tall
open forest on
ranges of the Central

Coast
HUB806 Spotted Gum - Red Listed as Lower Moderate/Good 1.2
Ironbark - Grey Gum EEC Hunter
shrub - grass open (Lower Spotted
forest of the Lower Hunter Gum -
Hunter Spotted Ironbark

Gum Forest in

Ironbark the

Forest) Sydney
Basin
Bioregion
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PCT code Plant Community TSC Act EPBC Act | Condition Area
Status Status indirectly

impacted
(ha)

HU804 Spotted Gum - Not listed  Not listed Moderate/Good 3.0
Broad-leaved
Mahogany - Red
Ironbark shrubby
open forest of the
Central Coast
HU841 Smooth-barked Not listed  Not listed Moderate/Good 0.3
Apple - Turpentine -
Sydney Peppermint
heathy woodland on
sandstone ranges of
the Central Coast

HU841 Planted and Not listed  Not listed Low 0.2
parkland vegetation

TOTAL 7.4

Total area assessed

The total native vegetation clearing extent for the project assessed under the FBA includes the
direct (43.5 hectares) and indirect impact areas (7.4 hectares), totalling 50.9 hectares, which
has been assessed in the BioBanking Credit Calculator. In addition 3.4 hectares of planted and
parkland vegetation was also assessed in the credit calculator, which includes 3.2 hectares of
direct impact and 0.2 hectares of indirect impact.

8.2.3 Removal of threatened fauna species habitat and habitat features

The project would remove about 51.8 hectares of vegetation comprising about 43.5 hectares of
native vegetation and associated habitat, which provides foraging and sheltering habitat for
several EPBC Act and TSC Act listed fauna species. The project would also remove a portion of
an identified local area biodiversity corridor. A summary of impacts on threatened species is
provided in Table 8-4.

These impacts have been avoided and minimised where possible, and residual impacts will be
offset.

Terrestrial fauna

The proposed clearing of habitat has potential to have impacts on local fauna populations within
the study area, including displacement or mortality of individuals and removal of habitat
resources within the construction footprint.

Large hollows in the study area provide suitable roosting and breeding habitat for birds and
arboreal mammals. The project would remove canopy species which contain a range of hollows
suitable for habitation by arboreal fauna, including known roosting habitat for the TSC Act and
EPBC Act threatened Powerful Owl (Ninox strenua). Although the design has been realigned to
avoid and reduce the loss of key Powerful Owl roosting and breeding sites, about 320 hollow-
bearing trees and 17 potential Powerful Owl breeding/roost trees would be removed by the
project. Additionally, a total of five known Powerful Owl roost trees would be cleared as part of
the project (Parsons Brinckerhoff, 2015a).
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The Powerful Owl is known to occupy a large home range (up to 4000 hectares per breeding
pair) and the breeding pair identified is likely to utilise the study area as part of a larger home
range (OEH 2015). The species are also highly mobile and will travel long distances to forage.
The project is unlikely to significantly impact the identified breeding pair of Powerful Owls in the
study area given the availability and persistence of similar habitat in the region.

The project would also remove a range of flora species such as Spotted Gum (Corymbia
maculata) and Fergusons Ironbark (Eucalyptus fergusonii) which provide winter-flowering
foraging resources for the Swift Parrot (Lathamus discolor), Regent Honeyeater (Anthochaera
phrygia), Grey-headed Flying-fox (Pteropus poliocephalus) and Squirrel Glider (Petaurus
norfolcensis) (Parsons Brinckerhoff 2015a). Red Bloodwood (Corymbia gummifera) is also an
important feed tree for nectarivorous fauna during the autumn period. The project will also
remove a variety of canopy species in the Myrtaceae family and understorey plants, including a
high abundance of proteaceous shrubs that produce nectar and pollen for gliders were identified
within the construction footprint.

A range of other fauna microhabitats will also be removed by the project, including fallen timber,
leaf litter, loose rocks, and shrubby ground cover. These habitat attributes are likely to support a
diverse range of ground dwelling fauna, including reptiles and small mammals. It is likely that
arboreal mammals utilising these areas of habitat would also provide a source of prey for
predatory species utilising the study area such as the Powerful Owl (Ninox strenua).

Known foraging habitat for threatened fauna species Grey-headed Flying-fox (Pteropus
poliocephalus) and Squirrel Glider (Petaurus norfolcensis) occurs within the construction
footprint and study area. The project would remove about 43.5 hectares of foraging and
potential roosting habitat for these species. Mitigation measures outlined in Section 9 would
mitigate impacts on these species by maintaining connectivity across the alignment as part of
the fauna connectivity strategy (Section 7.3). Furthermore, given the available areas of
alternative habitat which would remain within the study area after construction of the project
completion, the project is unlikely to significantly impact habitat resources for arboreal and
hollow-dependant fauna in the locality.

Large mobile terrestrial fauna that may occur within the site (eg Swamp Wallabies (Wallabia
bicolor)) are likely to utilise habitats contained within the construction footprint. These species
could readily evade injury and move into alternative habitats retained within the study area.
Mitigation measures outlined in Section 9 will be implemented to reduce impacts to terrestrial
fauna from the project, including the implementation of a fauna connectivity strategy to maintain
connectivity for terrestrial fauna species across the alignment.

A number of widespread and common native reptiles have the potential to occupy habitats
contained within the construction footprint. No threatened reptiles are likely to occur within the
site. It is possible that individuals would be adversely affected during clearing, particularly those
which burrow or shelter beneath woody debris. Mitigation measures outlined in Section 9 would
partially ameliorate impacts on these species.

Aquatic fauna

No endangered aquatic communities, aquatic fauna or protected marine vegetation listed under
the FM Act occur in the study area and no significant impacts on riparian vegetation or habitats
downstream of the construction footprint are anticipated as a result of the project. There would be
no impact on key fish habitat as defined by NSW DPI Fisheries (2013) as a result of the project.
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Key threatening processes

A key threatening process (KTP) is defined under the TSC Act (DEC 2005) as an action, activity
or proposal that:

° Adversely affects two or more threatened species, populations or ecological communities.

o Could cause species, populations or ecological communities that are not currently
threatened to become threatened.

There are currently 38 KTPs listed under the TSC Act, 21 KTPs listed under the EPBC Act and
eight listed under the FM Act. A number of KTPs are listed under more than one Act. Those
relevant to this project are listed in Table 8-3. Mitigation measures to limit the impacts of these
KTPs are discussed in Chapter 9.

Table 8-3 Key threatening processes of relevance to the project

Key Threatening Status Comment
Process

Clearing of native TSC Act About 43.5 ha of native vegetation would be cleared for

vegetation EPBC Act the project, including about 7.1 ha of the TSC Act listed
Lower Hunter Spotted Gum Ironbark Forest EEC.

Clearing of hollow- TSC Act About 320 hollow-bearing trees and 17 identified

bearing trees suitable and five known Powerful Owl hollow-bearing
trees would be removed for the project.

Removal of dead wood  TSC Act The vegetation to be removed contains a low-moderate

and dead trees density of dead wood and dead trees similar to that in

surrounding habitat to be retained, which would be
retained within the study area. Mitigation measures are
provided in Section 9 to limit the potential for impacts to
native biota as a result of removal of dead wood and

dead trees.
Invasion and TSC Act Vegetation within the study area has the potential to be
establishment of exotic invaded by exotic vines and scramblers. Vehicles and
vines and scramblers plant have the potential to introduce propagules of

exotic vines and scramblers, as could soil disturbance
during construction activities. The implementation of a
weed management plan is recommended to limit the
spread of weeds.

Invasion establishment  TSC Act Lantana camara is already present within the

and spread of Lantana construction footprint and has invaded areas of the

camara study area. This KTP is likely to be exacerbated on-site
without the implementation of weed management.

Invasion of plant TSC Act Parts of the study area have been subject to previous

communities by disturbances (including historical tramway, mining,

perennial exotic grasses shanty town, access tracks, walking, cycling and fire

trails), and as a result, there are exotic weed species in
the study area. Weeds may also be introduced due to
an increase in edge areas as part of the construction of
the road alignment. Vehicles and plant could further
spread exotic grass species, as could soil disturbance
during vegetation clearing and road construction. There
is the potential for perennial exotic grasses to invade
retained and nearby native vegetation through project
activities. The implementation of a weed management
plan would limit the spread of weeds.
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Key Threatening Status Comment
Process

Introduction and TSC Act Road construction activities have the potential to
establishment of Exotic introduce Myrtle Rust to the study area. Mitigation
Rust Fungi of the order measures to reduce the potential for the introduction
Pucciniales pathogenic Myrtle Rust would be implemented.

on plants of the family

Myrtaceae

Infection of frogs by TSC Act; Road construction activities have the potential to
amphibian chytrid EPBC Act  introduce amphibian chytrid to the study area, which
causing the disease could lead to death of frogs and tadpoles. A flora and
chytridiomycosis fauna management plan with specific measures to

reduce the potential for the introduction chytrid fungus
would be implemented.

Predation by the TSC Act; Evidence of foxes were observed in the study area.

European Red Fox EPBC Act  The project may lead to an increase in the incidence of
this species by providing an increase in access routes
through the study area.

Bushrock Removal TSC Act Construction activities would remove bushrock
identified within the construction footprint. Habitat
salvage would be carried out wherever possible to
reduce impacts on bushrock inhabiting biota.

Alteration to the natural TSC Act The road construction would impact three ephemeral
flow regimes of rivers creek lines in the study area, which vary from Class 1
and streams and their to Class 2 waterways (Strahler method). These creek
floodplains and lines feed the waterways which flow to the Hunter
wetlands Wetlands Ramsar site about six kilometres

downstream of the construction footprint.
Loss of climatic habitat EPBC Act  The project would be constructed utilising primarily

caused by diesel powered machinery and plant. While all
anthropogenic machinery would be operated and maintained in good
emissions of operational working order to reduce emissions, the
greenhouse gases construction of the project would result in the emission

of greenhouse gases and would incidentally contribute
to climate change.

8.2.4 Removal of threatened plants

Flora

One TSC Act listed threatened flora species, Black-eyed Susan (Tetratheca juncea), will be
removed for the project.

A large population of Black-eyed Susan (Tetratheca juncea) comprising five sub-populations
totalling 10,381 plant clumps was recorded within the threatened flora study area during
targeted searches for the species (Parsons Brinckerhoff 2015a). The project would remove
about 846 clumps of TSC Act Vulnerable listed Black-eyed Susan, representing about eight per
cent of the population identified in the study area (Table 8-4).

The largest subpopulation within the study area consists of about 8176 plant clumps. This
population of Black-eyed Susan meets several of the criteria for an important population as set
out by the EPBC Act referral guidelines for the vulnerable black-eyed susan, Tetratheca juncea
(DSEWPaC 2011 and Parsons Brinkerhoff 2015).

Appropriate mitigation and management would include implementation of the Biodiversity Offset
Strategy.
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All other TSC Act listed flora species occur outside of the construction footprint and will not be
impacted by the project.

Table 8-4 Summary of threatened species impacts

Threatened Ecosystem Number of Number of

species or species TSC Act EPBC Act clumps to be | clumps in the
credit impacted study area
species

Tetratheca juncea Species Vulnerable Vulnerable 846 10,381

(Black-eyed credit

Susan) species

8.3 Matters for further consideration

Certain impacts on biodiversity values of a major project require further consideration by the
consent authority. These are impacts that are particularly complicated or severe. A decision will
be made by the consent authority on whether it is appropriate for these impacts to occur or
whether modifications to the major project are required to avoid or minimise the impact.

In accordance with Section 9.2.1.3 of the FBA (OEH, 2014b), impacts that require further
consideration include:

. Significant impacts on landscape features.

] Impacts on native vegetation, including impacts on Critically Endangered Ecological
Communities (CEECs) or EECs that are likely to significantly affect the persistence or
viability of an EEC.

] Impacts on critical habitat or on threatened species that are likely to significantly affect the
persistence or viability of a population of a threatened species that has not previously
been recorded in the IBRA subregion (Section 9.2.5.1 of the FBA, OEH 2014b).

A discussion of impacts that require further consideration in accordance with these criteria for
the project are detailed in the following sections.

The SEARs contained the following specific matters for consideration:

] Impacts on landscape values and biodiversity, including threatened species, populations
and communities.

. Corybas dowlingii (Red Helmeted Orchid) — suitable targeted surveys during flowering
periods within the study area.

. Lower Hunter Spotted Gum Ironbark in the Sydney Basin Bioregion EEC — additional
surveys for confirmation of presence in the study area.

. Impacts to OEH estates including downstream estates (the Hunter Estuary Wetlands).

Supplementary SEARs were provided for the project on 19 November 2015. The supplementary
SEARSs are required to be addressed in conjunction with the original project SEARs issued on 3
March 2015. The project’s supplementary SEARSs provide the following additional matters for
further consideration for the project:

] Identification and assessment of potential impact to:

— Black-eyed Susan (Tetratheca juncea).
— Grey-headed Flying-fox (Pteropus poliocephalus).
— Leafless Tongue-orchid (Cryptostylis hunteriana).
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— Newcastle Doubletail (Diuris praecox).

— The Hunter Estuary Wetlands Ramsar site.
8.3.1 Landscape features

Matters that are for further consideration include:

] Impacts that will substantially reduce the width of vegetation in the riparian buffer zone
bordering rivers and streams fourth order or greater.

° Impacts to state biodiversity links.
] Impacts on important wetlands and their buffers.
. Impacts in the buffer zone along estuaries.

The only landscape feature for further consideration applicable to the project is in relation to
important wetlands, and is detailed in the following sections.

Impacts on important wetlands

The Hunter Estuary Wetlands (Ramsar listed wetland) was identified as an important wetland
for further consideration and is considered in this section.

a. Category of wetland that is being impacted by the project

The nationally important Hunter Estuary Wetlands occur about six kilometres downstream of the
project. A portion of the site (Shortland Wetlands Centre and former Kooragang Nature
Reserve) is listed as a Ramsar site of international importance and a SEPP 14 listed wetland,
currently managed by the NSW National Parks and Wildlife Service.

b. Is the wetland itself, and/or its buffer area, being impacted?

The wetland occurs about six kilometres downstream of the project. The buffer area for
important wetlands is 50 metres, in accordance with Appendix 2 of the FBA. Neither the wetland
itself nor its buffer area would be directly impacted by the project.

C. Extent of impact to the wetland and buffer area

There would be no impact to the wetland nor its buffer area as part of the project.
d. Condition of the area of wetland or buffer area subject to impact
There would be no impact to the wetland nor its buffer area as part of the project.

e. Indirect impacts on wetlands, or on wetlands or watercourses downstream of the
project

The northern portion of the project construction footprint connects to Dark Creek which flows
through an urban and rural landscape and enters Ironbark Creek which feeds the Shortland
Wetlands Centre Australia about four kilometres downstream of the project and the Hunter
Estuary Wetlands Ramsar site (about six kilometres downstream) via the Hunter River. The
southern portion of the construction footprint drains through a similar landscape to the west via
tributaries to Ironbark Creek.

The project would result in the removal of about 43.5 hectares of native vegetation and
replacement of some of this area with an impermeable surface, about six kilometres upstream
of the Hunter Estuary Wetlands Ramsar site. A water quality assessment prepared for the EIS
(GHD 2016a) and supplementary water quality and watercourse assessment (GHD 2018)
prepared for the submissions and preferred infrastructure report determined that the project is
unlikely to result in significant impacts to groundwater, surface water, groundwater dependent
ecosystems or sensitive downstream receivers, including Ramsar wetlands.
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f. Measures proposed to minimise the impact on the biodiversity values of the
wetland area.

With the implementation of appropriate management measures during construction and
operation it is considered unlikely there would be any significant indirect impacts to Ramsar
wetland as a result of the project.

This is supported by water quality studies carried out for the project and detailed in Section
5.1.3 and Section 8.4.5.

8.3.2 Native vegetation

Lower Hunter Spotted Gum Ironbark Forest EEC

Lower Hunter Spotted Gum Ironbark Forest EEC was identified as a matter for further
consideration.

a. Area and condition of the EEC to be impacted by the project.

About 7.1 hectares of moderate/good condition Lower Hunter Spotted Gum Ironbark Forest
EEC would be cleared for the project. An additional 1.2 hectares of moderate/good condition
EEC would be indirectly impacted by the project. The project alignment was redesigned to avoid
and reduce impact to the identified areas of EEC within the study area, which resulted in an
overall reduction in impact area to the EEC.

b. Extent and overall condition of the EEC:
i. Within 1000 hectares of the project

Before the current field surveys, the nearest record of Lower Hunter Spotted Gum Ironbark
Forest EEC was about 8.5 kilometres north-west of the study area in the Black Hill area and
small remnant patches around The University of Newcastle, less than two kilometres north of
the study area (Bell 2015). Field investigations have identified about 19.8 hectares of
moderate/good condition Lower Hunter Spotted Gum Ironbark Forest EEC within the locality
(Bell 2015). The project would therefore remove about 36 per cent of Lower Hunter Spotted
Gum Ironbark Forest EEC within 1000 hectares of the project.

ii. Within 10,000 hectares of the project

No other records of Lower Hunter Spotted Gum Ironbark Forest EEC occur outside the study
area within 10,000 hectares. The proposal would therefore remove about 36 per cent of Lower
Hunter Spotted Gum lronbark Forest EEC within 10,000 hectares of the project.

c. Estimate of the extent area and overall condition of EEC remaining in the IBRA
subregion after the impact of the project has been taken into consideration.

Lower Hunter Spotted Gum — Ironbark Forest in the Sydney Basin Bioregion is restricted to a
range of about 65 by 35 kilometres centred on the Cessnock — Beresfield area in the Central
and Lower Hunter Valley (NPWS 2000). Within this range, the community was once
widespread. A fragmented core of the community still occurs between Cessnock and Beresfield.

Much of the remaining Lower Hunter Spotted Gum — Ironbark Forest in the Sydney Basin
Bioregion shows evidence of disturbance. Past logging practices and fire regimes have heavily
modified some parts of the community, resulting in a simplified structure and floristics.
Production areas of State Forests are actively logged at intensities specified by regulations and
frequent fires (less than 3 years) dramatically simplify understorey vegetation (Bell 2004).
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d. Project’s impact on:

i Abiotic factors critical to the long-term survival of the EEC

The removal of about 7.1 hectares of the EEC within the study area is the main impact
associated within the project and has the potential to impact the long-term survival of the EEC.
This would result in the fragmentation of the population and create a barrier to the movement of
pollinators between subpopulations to the east and west of the project. The project could also
potentially reduce the area of suitable floral assemblages and nesting resources required by
pollinators and consequently lead to a decline in pollinator numbers. The combination of
pollinator limitation and fragmentation of disjunct populations could potentially lead to minimal
genetic variation within and between subpopulations and therefore potentially disrupt the
breeding cycle of an important population.

ii  Impacts to characteristic and functionally important species

Lower Hunter Spotted Gum — Ironbark Forest is dominated by Spotted Gum (Corymbia
maculata), and Broad-leaved Ironbark (Eucalyptus fibrosa), while Grey Gum (E. punctata) and
Grey Ironbark (E. crebra) () occur occasionally. Removal of these species and other vegetation
will constitute ‘Clearing of Native Vegetation’, which is a KTP listed under Schedule 3 of the
TSC Act.

iii The quality and integrity of an occurrence of the EEC through threats and
indirect impacts

House (2003) estimated that about 26,500 hectares of the community remains with its tree
canopy cover in a ‘substantially unmodified’ condition, representing about 40 per cent of its pre-
European distribution. However, this estimate is based on the collective canopy cover of trees
(ie where tree canopy cover was estimated to be greater than 20 per cent, the canopy was
assumed to be ‘unmodified’ and not substantially thinned), and does not consider the growth
stages of trees that contribute to the cover.

Growth stage mapping is available for about 6000 hectares of Lower Hunter Spotted Gum —
Ironbark Forest on public land (RACAC 1995), of which only three per cent was assessed as
containing a sub-dominance of ‘overmature’ and ‘senescent’ tree crowns indicative of old growth
forest. Seventy-five per cent of this area was assessed as ‘young forest’, indicating regeneration
from past logging and wildfire.

Some areas of Lower Hunter Spotted Gum — Ironbark Forest on private land also reflect a
continuing history of degradation. In the Black Hill district, for example, much of the existing
vegetation was cleared, and is now largely composed of dense stands of juvenile saplings. This
regrowth has since been further affected by clearing and thinning, creation of electricity
transmission easements, and ongoing grazing by goats and cattle. In addition, House (2003)
estimated that there are a further 4650 hectares of Lower Hunter Spotted Gum — Ironbark
Forest with a modified or substantially modified tree canopy cover.

e) Direct or indirect fragmentation and isolation of an important area of the EEC

The significance of Lower Hunter Spotted Gum Ironbark Forest EEC within the study area is
such that is occurs at the eastern limit of distribution of this community within the region (Bell
2015). The project would also result in minor further fragmentation of this community as result of
the project’s alignment. The fragmentation and direct clearing of the EEC however, has been
reduced through the preferred route alignment selection and concept design phase to avoid and
reduce impacts to this community. The project is also likely to result in indirect impacts to this
EEC such as weed invasion. These impacts will be mitigated in accordance with measures
detailed in Section 9 and will be appropriately offset in accordance with the BOS (Appendix B).
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f) Measures proposed to contribute to the recovery of the EEC in the IBRA subregion.

The Lower Hunter Spotted Gum Ironbark Forest EEC will be offset in accordance with the FBA
and BioBanking methodology, as part of the BOS (Appendix B). Direct and indirect impacts of
the project on this EEC will be minimised through the implementation of mitigation measures
detailed in Section 9.

8.3.3 Species and populations

The threatened species identified as matters for further consideration include Black-eyed Susan
(Tetratheca juncea), Red Helmeted Orchid (Corybas dowlingii) and the Grey-headed Flying-fox
(Pteropus poliocephalus).

Black-eyed Susan (Tetratheca juncea)

An assessment of significance under the EPBC Act has been prepared for this species which
assessed the potential project impact on this species in more detail (Appendix M).

a. The size of the population directly and indirectly impacted by the development

Targeted surveys carried out within the construction footprint and surrounds revealed a large
population comprising 10,381 plant clumps of this species. The population in the study area
contains five subpopulations, three within Blackbutt Reserve and the remaining two
subpopulations recorded to the west of Lookout Road.

An important population of Black-eyed Susan (Tetratheca juncea) is defined by any of the
following criteria as set out by the referral guidelines (DSEWPaC 2011):

1. ‘Has greater than 1000 plant clumps.

2. An area of habitat with an average estimated plant clump density of 20 clumps per
hectares or greater.

3. Occurs in rare habitat (as defined by section 3 of the referral guidelines).

4. Occurs in an area of ‘important habitat’ as defined in Maps 4a and 4b (of the referral
guidelines) and has greater than 500 plant clumps.

5. Occurs at or near the distributional limits of Tetratheca juncea.

6. Occurs in close proximity to a protected area (eg National Park) where Tetratheca juncea
is known to occur. Close proximity refers to:

i. Within 500 metres if connected by a suitable habitat corridor such as native
vegetation.

ii. Within 100 metres over disturbed habitat or non-native vegetation.’

A total of 10,381 clumps of Black-eyed Susan have been identified within the study area for the
project which occur at an average density of 207 clumps per hectare. A portion of the population
identified within the study area also occurs within 100 metres of Blackbutt Reserve in which a
known population of this species occurs. Furthermore, the species was recorded in the study
area within the Lower Hunter Spotted Gum Ironbark vegetation community, which is listed as
‘rare habitat’ for Black-eyed Susan under the referral guidelines (DSEWPaC 2011).

The recorded population of Black-eyed Susan within the study area (comprising 10,381 clumps)
meets several of the criteria (1, 2, 3 and 6) and is deemed to be an important population as
defined under the EPBC Act. The construction footprint contains a total of 846 Black-eyed
Susan plant clumps which are part of this identified important population.
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b. The likely impact (including direct and indirect impacts) that the development will
have on the habitat of the local population, including but not limited to:

i) an estimate of the change in habitat available to the local population as a result
of the proposed development

Targeted surveys carried out within the construction footprint and surrounds revealed a large
population comprising 10,381 plant clumps of this species. This population is located within the
central coast metapopulation for Black-eyed Susan as indicated in the Referral Guidelines for
Tetratheca juncea (DSEWPaC 2011), which extends from Karuah in the north, to the coast in
the east, Wyong in the south and Mullbring in the west. The project would remove 846 clumps
of Black-eyed Susan. The total population size for this species in NSW has previously been
estimated to be between 9881 and 11,893 plant clumps (about 10,000 clumps however more
recent research suggests that this figure may be a gross underestimate (TSSC 2005). This is
particularly evident considering the total number of plant clumps recorded within the
construction footprint and surrounds alone was 10,381. While the project would remove about
43.5 hectares of potential and known habitat for this species, suitable habitat for this species will
persist within the locality.

i) the proposed loss, modification, destruction or isolation of the available
habitat used by the local population

The project would involve the removal of about 43.5 hectares of native vegetation containing
846 Black-eyed Susan plant clumps. The project alignment has been selected to try to reduce
impacts on the local population by avoiding plant clumps where possible. Regardless, the
removal of these plant clumps from the central portion of an identified important population
located in the eastern extent of the species known distributional range would reduce the area of
occupancy of an important population for this species.

The removal of these plant clumps would fragment occurrences of Black-eyed Susan within
subpopulations and also increases distances between the remaining other subpopulations
located within Blackbutt Reserve. Consequently, the construction footprint could result in the
fragmentation of an existing important population into two separate populations.

No critical habitat has been listed for this species on the register of critical habitat.
According to the DotE (2013), habitat critical to the survival of a species are areas necessary:
. For activities such as foraging, breeding, roosting or dispersal.

] For the long-term maintenance of the species (including the maintenance of species
essential to the survival of the species eg pollinators).

. To maintain genetic diversity and long-term evolutionary development.
] For the reintroduction of populations of recovery of the species or ecological community.

The project would result in the removal of 846 plant clumps from an important population of
Black-eyed Susan, however consideration of these points shows that this population is unlikely
to be critical to the survival of this species, as a whole given that a number of other populations
are known within the distributional range of this species (most notable within the Wyong and
Lake Macquarie LGAs), some of which are in conservation areas. Consequently, the impacts
associated with the project are considered unlikely to adversely affect habitat that is critical to
the survival of this species.
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The identified Black-eyed Susan population in the study area comprises five subpopulations.
The project would remove about 846 plant clumps from one subpopulation which comprises
8176 plant clumps. A subpopulation is defined as plant clumps that are separated by distances
of less than 500 metres within suitable habitat or less than 100 metres in degraded habitat or
non-native vegetation (DSEWPaC 2011). The removal of these plant clumps would fragment
occurrences of Black-eyed Susan within this subpopulation and also increase distances
between the remaining plant clumps within the subpopulation and other subpopulations located
within Blackbutt Reserve. Consequently, the construction footprint is likely to result in the
fragmentation of an existing important population into two separate populations.

iii) modification of habitat required for the maintenance of processes important to
the species life cycle

The project would result in the removal of about 43.5 hectares of native vegetation comprising
846 plant clumps of Black-eyed Susan. This would result in the fragmentation of an identified
important population and create a barrier to the movement of pollinators between
subpopulations to the east and west of the project. Black-eyed Susan is rhizomatous and
propagates asexually from rootstock to form plant clumps of up to 0.5 cubic metres (DotE 2015).
The flowers produce no nectar attractive to pollinators and pollination is reliant on bees
collecting nectar and pollen from a number of other plant species nearby (Driscoll 2003).
Consequently, the project could also potentially reduce the area of suitable floral assemblages
and nesting resources required by pollinators and consequently lead to a decline in pollinator
numbers. The combination of pollinator limitation and fragmentation of disjunct populations
could potentially lead to minimal genetic variation within and between subpopulations and
therefore potentially disrupt the breeding cycle of an important population.

No recovery plan has been developed for Black-eyed Susan. It is considered that the overall
impacts of the project would not be to the extent that they would substantially interfere with the
recovery of the species, particular with the adoption of appropriate mitigation measures and an
appropriate offset package to compensate for residual impacts.

c. The likely impact on the ecology of the local population.

i) How the project is likely to affect the ecology and biology of the residual
population

The project would remove about 846 plant clumps of Black-eyed Susan. The total population
size for this species in NSW has previously been estimated to be between 9881 and 11,893
plant clumps (about 10,000 clumps) however more recent research suggests that this figure
may be a gross underestimate (TSSC 2005). This is particularly evident considering the total
number of plant clumps recorded within and surrounding the construction footprint alone was
10,381. A tally of known populations listed on the Species Profile and Threats Database for
Black-eyed Susan (DotE 2015c) shows that recorded numbers for this species are in excess of
56,000, with the largest numbers recorded within the Wyong and Lake Macquarie LGAs.

While the project would result in a decrease in the local population and the extent of potential
habitat, it is considered that the overall impacts are not to the extent that the species, as a
whole, is likely to decline given its total known distributional range and that total population
numbers for this species are expected to be higher than is currently known.

It is clear from this information that the total population size for Black-eyed Susan is likely to be
considerably larger than current estimates. Regardless, the removal of 846 plant clumps would
result in the permanent removal of a portion of an important population of Black-eyed Susan
(comprising 10,381 plant clumps) and consequently would lead to a long-term decrease in the
size of an important population.
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The FBA process has been applied to this project to determine an appropriate offsetting
strategy for managing residual impacts to this species (ie the removal of 846 plant clumps) that
cannot be avoided or mitigated. The BOS for the project is provided in Appendix B.

An assessment of significance pursuant to the EPBC Act significant impact guidelines (DotE
2013) has been prepared for this species and is provided in Appendix M. The assessment of
significance concluded that pursuant to the significant impact guidelines (DotE 2013), the
project is likely to have a significant impact on an important population of the Black-eyed Susan
given that it would remove about 846 individuals from the important population and bisect
connectivity and extent of habitat for this species.

Grey-headed Flying-fox (Pteropus poliocephalus)

An assessment of significance under the EPBC Act has been prepared for this species which
assessed the potential project impacts on this species in more detail (Appendix M).

a. The size of the population directly and indirectly impacted by the development

Grey-headed Flying-fox were observed flying over the construction footprint and suitable
foraging habitat (in the form of blossom-producing trees) was identified within the construction
footprint (Parsons Brinckerhoff 2015a). A known breeding camp for this species occurs directly
to the south-east of the construction footprint (about 230 metres from the southern extent of the
construction footprint) in Blackbutt Reserve. It is likely that individuals from this camp forage
within the construction footprint on a regular basis when trees are in flower (Parsons Brinkerhoff
2015a). This camp is not identified as a Nationally important camp under the Draft EPBC Act
Policy Statement Camp management guidelines for the Grey-headed and Spectacled flying-fox
(DotE 2014). However, it is considered to be regionally important as it is known to support
breeding females, is the only known camp in the Newcastle LGA and provides a year-round
foraging resource, being the only continuously occupied camp in the Lower Hunter region
(Geolink 2013).

b. The likely impact (including direct and indirect impacts) that the development will
have on the habitat of the local population, including but not limited to:

i. an estimate of the change in habitat available to the local population as a result
of the proposed development

The project would result in the removal of about 43.5 hectares of native vegetation identified as
providing a suitable foraging resource for the Grey-headed Flying-fox. Flora species in the
construction footprint provide a variety of foraging resources for the Grey-headed Flying-fox
from a range of species that together would flower during much of the year. The construction
footprint provides habitat for winter-flowering myrtaceous tree species such as the Spotted Gum
(Corymbia maculata) and Ferguson’s Ironbark (Eucalyptus fergusonii) which provide an
important foraging resource for the Grey-headed Flying-fox during the winter months. Red
Bloodwood (Corymbia gummifera), which is also present in the construction footprint, is a
prolific flowering species and is important for nectarivorous fauna during the autumn months
(Parsons Brinckerhoff 2015a).
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The Draft National Recovery Plan for the Grey-headed Flying-fox (DECCW 2009) outlines the
criteria for identifying foraging habitat considered critical to the survival of the species. In
accordance with the plan, foraging habitat that meets at least one of the following criteria can be
explicitly identified as habitat critical to survival, or essential habitat, for Grey-headed Flying-

foxes:

1. Productive during winter and spring, when food bottlenecks have been identified.

2. Known to support populations of >30 000 individuals within an area of 50 kilometre radius
(the maximum foraging distance of an adult).

3. Productive during the final weeks of gestation and during the weeks of birth, lactation and
conception (September to May).

4. Productive during the final stages of fruit development and ripening in commercial crops

affected by Grey-headed Flying-foxes (months vary between regions).
5. Known to support a continuously occupied camp (DECCW 2009).

With consideration of the guidelines, the foraging habitat present within the construction
footprint is considered critical to the survival of the Grey-headed Flying-fox due to the presence
of winter flowering species which are known to support a continuously occupied camp located at
Blackbutt Reserve.

However, given the relatively large tracts of native vegetation near the construction footprint,
feeding resources contained within the construction footprint would only provide a small
proportion of that available to the species in the wider locality (Parsons Brinckerhoff 2015a).
Therefore, although native vegetation within the construction footprint is consistent with the
definition for foraging habitat critical to the survival of the Grey-headed Flying-fox, it is
considered to provide only a small proportion of that available in the wider locality (about 0.018
per cent based on estimates of total foraging habitat within the Lower Hunter region (Geolink
2013). Consequently, the removal of about 43.5 hectares of native vegetation identified as
providing a critical foraging resource to an important population of Grey-headed Flying-fox is
considered unlikely to lead to a long-term decrease in the size of the population, given the
availability of similar habitat within the wider locality and the mobility of the species.

ii.. the proposed loss, modification, destruction or isolation of the available habitat
used by the local population, and

The Lower Hunter region contains a number of species in the blossom diet of the Grey-headed
Flying-fox that produce abundant nectar relatively frequently and therefore play a key role in
supporting the seasonal pattern of camp occupation in the region, including important periods in
the reproductive cycle. Forests and woodlands that provide plants in the nectar diet of the Grey-
headed Flying-fox covers 56 per cent (about 239,575 hectares) of the Lower Hunter region, or
about 91 per cent of extant vegetation. Vegetation that provides plants in the fruit diet of the
Grey-headed Flying-fox covers 4.4 per cent (about 18,824 hectares) of the region (Geolink
2013).

A total of about 43.5 hectares of native vegetation, identified as providing a critical foraging
resource for the Grey-headed Flying-fox would be removed as a result of the project. While the
project would result in a decrease in the availability of known foraging habitat, it is considered
that the overall impacts are not to the extent that this highly mobile aerial species, as a whole, is
likely to decline.
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The removal of about 43.5 hectares of native vegetation would also fragment the existing
available foraging habitat within the construction footprint and reduce connectivity in the wider
area by increasing gaps in the existing vegetation cover. These gaps would be readily traversed
by the Grey-headed Flying-fox which is a highly mobile aerial species and consequently any
fragmentation of foraging habitat is considered to be overcome by this species.

c. The likely impact on the ecology of the local population.

The project would not remove any areas of suitable breeding or roosting habitat for the Grey-
headed Flying-fox. The removal of about 43.5 hectares of foraging habitat for this species would
reduce connectivity by increasing gaps on the existing vegetation, however is not considered to
create a barrier to the movements of this highly mobile aerial species between the camp site
and foraging habitats. Consequently, the project is not considered likely to disrupt the breeding
cycle of an important population of this species.

The camp is located about 230 metres from the southern extent of the project construction
footprint. As such, indirect impacts would be minimal and unlikely to disrupt the breeding cycle
of the Grey-headed Flying-fox.

Furthermore, the project would not impact the Grey-headed Flying-fox camp-site located within
Blackbutt Reserve and consequently would not fragment this important population into two or
more populations.

i) How the project is likely to affect the ecology and biology of the residual
population

A known breeding camp for this species occurs to the south-east of the construction footprint
(about 230 metres from the southern extent of the construction footprint) in Blackbutt Reserve. It
should be noted however that the location is about 400 metres south of the anticipated actual
construction work associated with the construction footprint and that the camp is located about
100 metres to the east of Lookout Road. It is likely that individuals from this camp forage within
the construction footprint on a regular basis when trees are in flower (Parsons Brinkerhoff
2015a).

This camp is not identified as a Nationally important camp under the Draft EPBC Act Policy
Statement Camp management guidelines for the Grey-headed and Spectacled flying-fox (DotE
2014). However, it is considered to be regionally important as it is known to support breeding
females, is the only known camp in the Newcastle LGA and provides a year-round foraging
resource, being the only continuously occupied camp in the Lower Hunter region (Parsons
Brinkerhoff 2015a).

An ‘important population’ under the significant impact guidelines is a population that is
necessary for a species’ long-term survival and recovery. This may include populations
identified as such in recovery plans, and/or that meet one or more of the following:

] Key source populations either for breeding or dispersal.
. Populations that are necessary for maintaining genetic diversity.
] Populations that are near the limit of the species range.

For the purposes of this assessment, the Grey-headed Flying-fox population in the study area is
considered to be an important population as it is a key source population for breeding and
dispersal within the region.
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With consideration of the recovery plan guidelines (refer to previous section b(i)), the foraging
habitat present within the construction footprint is considered critical to the survival of the Grey-
headed Flying-fox due to the presence of winter flowering species which are known to support a
continuously occupied camp located at Blackbutt Reserve. However, given the relatively large
tracts of native vegetation near the construction footprint, feeding resources contained within
the construction footprint would only provide a small proportion of that available to the species in
the wider locality (Parsons Brinkerhoff 2015a).

Therefore, although native vegetation within the indicative construction footprint is consistent
with the definition for foraging habitat critical to the survival of the Grey-headed Flying-fox, it is
considered to provide only a small proportion of that available in the wider locality (about 0.018
per cent based on estimates of total foraging habitat within the Lower Hunter region (Parsons
Brinkerhoff 2015a). Consequently, the removal of about 43.5 hectares of native vegetation
identified as providing a critical foraging resource to an important population of Grey-headed
Flying-fox is considered unlikely to lead to a long-term decrease in the size of the population,
given the availability of similar habitat within the wider locality.

Indirect impacts to the camp would be minimal as the camp is located about 230 metres south
of the construction footprint. Any indirect impacts resulting from project construction would be
unlikely and minimal due to the distance of the identified camp from active work. In addition, the
camp is located about 100 metres east of Lookout Road (230 metres to the south of the
construction footprint) and is already subjected to the indirect impacts associated with a major
road and it is considered unlikely these impacts would change significantly after construction of
the project (Parsons Brinkerhoff 2015a).

The project would not remove any areas of suitable breeding or roosting habitat for the Grey-
headed Flying-fox. The removal of about 43.5 hectares of foraging habitat for this species would
reduce connectivity by increasing gaps on the existing vegetation, however is not considered to
create a barrier to the movements of this highly mobile aerial species between the camp site
and foraging habitats. Consequently, the project is not considered likely to disrupt the breeding
cycle of an important population of this species.

Mitigation measures detailed in Section 9 will be implemented for the project to reduce potential
for adverse indirect impacts on Grey-headed Flying-fox habitat in the study area. Furthermore,
the NSW Framework for Biodiversity Assessment (FBA) process will be applied to this project to
determine an appropriate offset for residual impacts to this species (ie the removal of about 43.5
hectares of native vegetation) that cannot be avoided or mitigated.

An assessment of significance pursuant to the EPBC Act significant impact guidelines (DotE
2013) has been prepared for this species and is provided in Appendix M. The assessment of
significance concluded that pursuant to the significant impact guidelines (DotE 2013), the
project is likely to have a significant impact on an important population of the Grey-headed
Flying-fox given that it would adversely affect foraging habitat critical to the survival of the
species.

Red Helmeted Orchid (Corybas dowlingii)

Red Helmeted Orchid (Corybas dowlingii) was identified by OEH’s comments attached to the
project SEARs as a matter for further consideration, based on previous records in the locality
made by members of the public. The supplementary SEARs required targeted surveys to be
carried out for this species within appropriate flowering times in the study area to determine the
species presence and extent.
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The species is a tuberous orchid which grows in clonal colonies and as a solitary dark green
heart-shaped to circular leaf (15 to 35 millimetres long and wide) that ends at a point (Parsons
Brinckerhoff 2016). The dark purplish red flower that is produced occurs low to the ground as a
solitary erect hood or ‘helmet’ The species flowering period is between June and August (OEH
2015b). Corybas dowlingii is located within the central coast and Hunter region of NSW known
from the local government areas of Cessnock, Great Lakes, Lake Macquarie and Port
Stephens. This species has been recorded in large numbers at Stoney Ridge Reserve in
Soldiers Point (over 14,000 stems) being recorded (Okada 2006).

Habitat for this species is creek lines, gullies, south facing slopes and other sheltered areas on
well-drained gravelly soil at elevations between 10 to 100 metres (OEH 2015b). It has also been
noted it prefers the lower slopes and grows in moist areas under fallen logs (Okada 2006).

Targeted surveys were carried out for the species during initial surveys during September,
October and November 2014 and during additional targeted surveys in July and August 2015
(Parsons Brinckerhoff 2016).

The previous observation of the species was made during June 2013 within George McGregor
Park, Rankin Park, within the project study area. Consultation was carried out with the original
observer and OEH to determine suitable survey methodology.

Two reference sites were investigated to identify whether the species was flowering before
starting targeted surveys in the study area. A summary of survey effort and results of the
reference site surveys is provided in Table 8-5.

Table 8-5 Red Helmeted Orchid targeted surveys

George McGregor Park and 12 June 2015 No Red Helmeted Orchid recorded
Rankin Park 15 June 2015 No Red Helmeted Orchid recorded
19 June 2015 No Red Helmeted Orchid recorded
26 June 2015 No Red Helmeted Orchid recorded
7 July 2015 No Red Helmeted Orchid recorded
15 July 2015 No Red Helmeted Orchid recorded
23 July 2015 No Red Helmeted Orchid recorded
5 August 2015 No Red Helmeted Orchid recorded
Stoney Ridge Reserve, 20 July 2015 Numerous Red Helmeted Orchid
Soldiers Point recorded

Targeted surveys within the study area

Construction footprint and September, No Red Helmeted Orchid recorded
study area October and

November 2014
Construction footprint and 23 July 2015 No Red Helmeted Orchid recorded
study area
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Despite targeted surveys carried out during peak flowering periods and when the species was
known to be flowering at the Soldiers Point reference site visited on 20 July 2015, no Red
Helmeted Orchid stems were observed within the study area (Parsons Brinckerhoff 2016). No
stems were recorded within the potential reference site within George McGregor Park. The
potential reference site was located close to a walking track and may have been removed as a
result of anthropogenic factors (Parsons Brinckerhoff 2016).

Due to the extensive survey effort carried out within the study area, and the fact that the species
was not observed despite the species flowering at a known reference site location in Stoney
Ridge Reserve, it is considered unlikely that this species occurs within the study area (Parsons
Brinckerhoff 2016).

Due to the apparent lack of occurrence of this species in the study area, the project is
considered unlikely to result in the extinction or reduce the viability of the species in the IBRA
subregion. The project would however, remove about 4.4 hectares of potential habitat for this
species within the construction footprint. This habitat will be appropriately offset in accordance
with the NSW FBA and BBAM (Section 10 and Appendix B).

8.3.4 Critical habitat

No critical habitat listed under the Register of Critical Habitat in NSW or in accordance with
Section 47 of the TSC Act is contained within the project study area.

8.4 Matters of National Environmental Significance

In accordance with the MNES Significant Impact Guidelines (DotE, 2013a) the EPBC referral
determined the project likely to have significant impact on the identified important population of
Black-eyed Susan (Tetratheca juncea) within the study area and a potential significant impact to
an important population of the Grey-headed Flying-fox (Pteropus poliocephalus). An
assessment of impacts associated with MNES is provided in the following sections.

The detailed EPBC Act assessments of significance for identified MNES, attached in Appendix
M, provide a detailed assessment of the extent, nature and consequence of the likely direct and
indirect consequential impacts of the project to MNES.

8.4.1 Threatened ecological communities

No TECs listed under the EPBC Act occur within the study area (Parsons Brinkerhoff 2015a),
consequently the project would not impact any EPBC Act listed TECs.

8.4.2 Threatened flora species

The project would result in the clearing of about 43.5 hectares of native vegetation that contains
potential habitat for EPBC Act listed flora species. Details of project specific impacts to flora of
MNES identified within the study are detailed in the following sections.

Vegetation within the construction footprint provides known habitat for the EPBC Act listed
vulnerable species’, Black-eyed Susan (Tetratheca juncea). This vegetation also represents
potential habitat for EPBC Act listed threatened flora identified in Table 8-6. The project would
also potentially have indirect impacts on nearby areas of vegetation through increases in noise
and vibration, dust generation, sedimentation and erosion, weed invasion and changes to
surface and groundwater flows.
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One threatened flora species listed under the EPBC Act occurs within the construction footprint,
Black-eyed Susan. All other EPBC listed species occur outside of the construction footprint and
would not be directly impacted by the project. The potential for impacts on the threatened
species identified as known or potentially occurring within the construction footprint are
summarised in Table 8-6. Assessments of significance have been prepared for each of these

species, which are provided in Appendix M.

Table 8-6 Summary of real and potential impacts to MNES flora

Scientific
name

Tetratheca
juncea

Cryptostylis
hunteriana

Rutidosis
heterogama

Grevillea
parviflora

Diuris
praecox

Syzigium
paniculatum

Common
name

Black-eyed
Susan

Leafless
Tongue-
orchid

Heath
Wrinklewort

Small-flower
Grevillea

Newcastle
Doubletail

Magenta Lilly
Pilly

EPBC
Act
status

Nature of impacts and outcome of significance

assessment

Loss of about 43.5 ha of known habitat comprising
about 846 plant clumps of a recorded total of
10,381 clumps (about 8% of the local population).
Likely significant impact

Loss of about 39.1 ha of potential habitat. No
impacts to any known habitat or stems. There are
no records of the species in the locality of the
project; however, it is predicted to occur within the
locality.

Unlikely significant impact

Loss of about 19.5 ha of potential habitat. No
impacts to any known habitat or stems. There are
no previous records of the species within five
kilometres of the study area (OEH 2015b) and no
stems were identified in the study area during
targeted surveys.

Unlikely significant impact

Loss of about 39.1 ha of potential habitat. A total
of 109 stems were recorded within the study area
and outside of the construction footprint. No plants
will be impacted by the proposed construction of
the project.

Unlikely significant impact

Loss of about 43.5 ha of potential habitat. No
impacts to any known habitat or stems. No stems
were identified in the study area during targeted
surveys.

Unlikely significant impact.

Loss of about 4.4 ha of potential habitat. Eight
stems of the Magenta Lily Pilly (Syzygium
paniculatum) were recorded at one location within
the study area, outside of the construction footprint
during targeted surveys. No impacts to known
habitat or stems.

Unlikely significant impact.
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Black-eyed Susan (Tetratheca juncea)

About 846 plant clumps of Black-eyed Susan would be removed by the project which constitutes
an eight per cent loss of an identified important population under the EPBC Act comprising
10,381 clumps (Section 8.3.3). As stated previously, the total population size for this species in
NSW has previously been estimated to be between 9881 and 11,893 plant clumps, however
more recent research suggests that this figure may be a gross underestimate (TSSC 2005),
which is particularly evident considering the total number of plant clumps recorded within the
study area alone was 10,381 (GHD 2015). It is clear from this information that the total
population size for Black-eyed Susan is considerably larger than current estimates. Regardless,
the removal of 846 plant clumps would result in the permanent removal of a portion of an
important population of Black-eyed Susan (comprising 10,381 plant clumps) and consequently
would lead to a long-term decrease in the size of an important population.

The identified Black-eyed Susan population (comprising 10,381 plant clumps) occurs within the
eastern portion of the central coast metapopulation as indicated in the referral guidelines for the
species (DSEWPaC 2011). The project would involve the removal of about 43.5 hectares of
native vegetation containing 846 Black-eyed Susan plant clumps. The project alignment has
been realigned and designed to try to reduce impacts on the local population by avoiding plant
clumps where possible.

As stated previously, the population comprises five subpopulations and the project would
remove 846 plant clumps from one subpopulation which comprises 8176 plant clumps. A
subpopulation is defined as plant clumps that are separated by distances of less than 500
metres within suitable habitat or less than 100 metres in degraded habitat or non-native
vegetation (DSEWPaC 2011). The removal of these plant clumps would fragment occurrences
of Black-eyed Susan within the subpopulation and also increase distances between the
remaining plant clumps within the subpopulation and other subpopulations located within
Blackbutt Reserve. Consequently, the construction footprint is likely to result in the
fragmentation of an existing important population into two separate populations.

No recovery plan has been developed for Black-eyed Susan. In lieu of a formal recovery plan,
the Department of the Environment (2015c) lists the following key management actions to assist
this species.

‘Habitat loss, fragmentation and disturbance

] Protect and actively manage large populations and those at the limit of the species range
through conservation covenanting and the preparation of site specific vegetation
management plans.

. Monitor known populations to identify key threats.

. Identify populations of high conservation priority.

. Improve vegetative connectivity within and between populations through revegetation and

regeneration programs.

. Monitor the progress of recovery, including the effectiveness of management actions and
the need to adapt them if necessary.

. Ensure stormwater infrastructure and associated development involving substrate or
vegetation disturbance do not adversely impact on Tetratheca juncea and manage any
associated hydrological change, such as increased runoff.

. Minimise factors that promote habitat degradation such as large edge-area ratios.
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Invasive weeds
° Undertake weed control activities at priority sites on private and public land.

° Ensure chemicals or other mechanisms used to eradicate weeds do not have a significant
adverse impact on Tetratheca juncea.’

The primary threat to Black-eyed Susan is habitat clearing for urban development (Gross et al
2003). The project would result in the removal of 846 Black-eyed Susan plant clumps
considered to be part of an important population (comprising 10,381 plant clumps) for this
species. The removal of these plant clumps would result in a decrease in the known local
population and availability of potential habitat however, it is considered that the overall impacts
would not be to the extent that they would substantially interfere with the recovery of the
species, particular with the adoption of appropriate mitigation measures and an appropriate
offset package to compensate for residual impacts.

An assessment of significance pursuant to the EPBC Act significant impact guidelines (DotE
2013) have been prepared for this species and is provided in Appendix M. The assessment of
significance concluded that despite careful design consideration to avoid impacts to Black-eyed
Susan where possible and the likely proposed mitigation measures, the project is likely to have
a significant impact on an important population of Black-eyed Susan given that there is a real
chance or possibility that it would:

] Lead to a long-term decrease in the size of an important population of the species.
. Reduce the area of occupancy of an important population.

] Fragment an existing important population into two or more populations.

] Potentially disrupt the breeding cycle of an important population.

The FBA process will be applied to this project to determine an appropriate offset for residual
impacts to this species (ie the removal of 846 plant clumps) that cannot be avoided or mitigated.
Consequently, the project is likely to result in a significant impact on the Black-eyed Susan
important population (Appendix M and GHD, 2015). Appropriate mitigation and management
measures will be implemented during the project to reduce these impacts, including the
implementation of the BOS (Appendix B).

Small-flower Grevillea (Grevillea parviflora subsp. parviflora)

The Small-flower Grevillea occurs on ridge crests, upper slopes or flat plains in both low-lying
areas between 30 and 65 metres above sea level (particularly in the Lower Hunter Valley and
Lake Macquarie) and on higher topography between 200 and 300 metres above sea level south
of Sydney (NPWS 2002). Annual rainfall across the subspecies' range is between 800 and 1000
millimetres (Benson & McDougall 2000).

Small-flower Grevillea is sporadically distributed in the Sydney Basin. There are at least 21
known populations, of which, three are thought to be extinct and several need to be confirmed
(NPWS 2002).
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Small-flower Grevillea was found growing in association with Smooth-barked Apple — Red
Bloodwood open forest within the study area. A total of 109 stems were recorded within the
study area, outside of the construction footprint. The project alignment has been realigned to
avoid impacting this population. No plants would be impacted by the proposed construction of
the project, however about 39.1 hectares of potential habitat would be removed by the project.
The construction footprint is located at least 20 to 100 metres from two known sub-populations
of Small-flower Grevillea. The interim Lake Macquarie Grevillea parviflora subsp. parviflora
Planning and Management Guidelines (Lake Macquarie City Council 2013) recommend that a
minimum buffer area of 20 metres around populations is considered reasonable to reduce
adverse impacts from nearby development or land use.

Targeted surveys were carried out for this species within identified suitable habitat in the study
area during optimum detection periods (August and October 2014). Consequently, it is assumed
that this species does not occur within the construction footprint. Although the project would
remove about 39.1 hectares of potential habitat for this species, it is considered that the project
is not likely to result in an impact to the Small-flower Grevillea.

Magenta Lily Pilly (Syzygium paniculatum)

The Magenta Lily Pilly is a small to medium sized rainforest tree that grows to eight metres tall.
The Magenta Lilly Pilly is found only in NSW, in a narrow, linear coastal strip from Upper
Lansdowne to Conjola State Forest. On the central coast, Magenta Lilly Pilly occurs on gravels,
sands, silts and clays in riverside gallery rainforests and remnant littoral rainforest communities
(OEH 2015b). The extent of occurrence is about 15 000 square kilometres (TSSC 2008) and the
area of occupancy is estimated to be about 180 to 210 square kilometres. The total population
is estimated to be between 760 and 2600 mature plants (TSSC 2008).

Eight plants of the Magenta Lily Pilly were recorded at one location within the study area, about
400 metres west of the construction footprint. This species was found growing in association
with Sydney Blue Gum — White Mahogany shrubby tall open forest — Syncarpia variant along
the banks of an unnamed creek. No plants would be impacted by the proposed construction of
the project, however about 4.4 hectares of potential habitat would be removed by the project.

Targeted surveys were carried out for this species within identified suitable habitat in the study
area during optimum detection periods (September and October 2014). It is possible that plants
observed have colonised as a result of bird dispersal from nearby gardens as this species is
usually found in rainforest on sandy soils or stabilised Quaternary sand dunes at low altitudes in
coastal areas (Parsons Brinckerhoff 2015a). The individuals recorded within the study area are
not considered a key source population for breeding or dispersal or necessary for maintaining
genetic diversity as they do not normally grow in this habitat and have most likely colonised from
nearby gardens. Consequently, it is assumed that this species does not occur within the
construction footprint. Although the project would remove about 4.4 hectares of potential habitat
for this species, it is considered that the project is not likely to result in an impact to Magenta Lily
Pilly.

A National Recovery Plan has been prepared for the Magenta Lilly Pilly by NSW OEH (2012).
The project is unlikely to interfere with any of the recovery actions detailed in the recovery plan.
as no individuals would be removed as a result of the project, the work would occur 400 metres
from the identified occurrence of this species and the species does not normally grow in this
habitat type. Consequently, the project is unlikely to interfere with the recovery of the species. A
number of mitigation measures detailed in Section 9 will be implemented to reduce any potential
indirect impacts to the identified Magenta Lilly Pilly.
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Leafless Tongue Orchid (Cryptostylis hunteriana)

Leafless Tongue Orchid is a small perennial terrestrial orchid that lacks leaves. In NSW, the
species occurs between Batemans Bay and Nowra with additional records in Nelson Bay,
Wyee, Washpool National Park, Nowendoc State Forest, Ku-Ring-Gai Chase National Park,
Ben Boyd National Park, the Catherine Hill Bay area, Dolphin Point and Bulahdelah. There are
no records of the species in the locality of the project study area.

Leafless Tongue Orchid has been reported to occur in a wide variety of habitats (GHD 2015).
Within the study area the Smooth-barked Apple — Red Bloodwood open forest and Smooth-
barked Apple — Sydney — Peppermint — Turpentine open forest vegetation communities are
considered potential habitat for Leafless Tongue Orchid. About 39.1 hectares of potential
habitat for this species would be removed by the project. However, large amounts of potential
habitat would remain surrounding the construction footprint (about 180 hectares) which contains
suitable habitat for the species. It is considered unlikely that the availability or quality of habitat
would be reduced to the extent that the species is likely to decline.

Targeted surveys were carried out for Leafless Tongue Orchid in these vegetation communities
during the flowering period in October and November 2014, and in November and December
2015, but neither survey identified the species in the study area. As there are no previous
records of the species within 15 kilometres of the project (OEH 2015c) and no individuals were
identified at the site during surveys, key source populations for breeding or dispersal, and
populations necessary for maintaining genetic diversity are therefore not likely to exist within the
construction footprint.

No recovery plan has been developed for Leafless Tongue Orchid. The Department of the
Environment (2015c) lists the following as threats to the survival of the species:

] Habitat management.

] Habitat protection.

. Monitoring.

. Survey/mapping habitat assessment.

OEH (2015Db) lists the following threats for the species:

. Development pressure on sites where it occurs.

] Some populations are threatened by road works.

. Walkers on trails trampling adult plants causing plant mortality.

. National Parks burning resulting in unplanned, high intensity fires within the species'
habitat.

. Fire spreading from local hazard-reduction burns potentially causing plant mortality.

. Weed invasion following disturbance (eg by roadworks) of perennial grasses and other

herbaceous weeds which compete for space and resources.

In the unlikely event that the species occurred in the construction footprint, the project would
contribute to development pressure on the species and potentially introduce weed species into
the site through edge effects which would be mitigated in accordance with Section 9.
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Heath Wrinklewort (Rutidosis heterogama)

Heath Wrinklewort grows in heath on sandy soils and moist areas in open forest, and has been
recorded along disturbed roadsides (OEH 2015b) from near Cessnock to Kurri Kurri with an
outlying occurrence at Howes Valley. On the Central Coast it is located north from Wyong to
Newcastle. There are north coast populations between Wooli and Evans Head in Yuraygir and
Bundjalung national parks. It also occurs on the New England Tablelands from Torrington and
Ashford south to Wandsworth south-west of Glen Innes.

There are no previous records of the species within five kilometres of the study area (OEH
2015b) and no stems were identified in the study area during targeted surveys. The Spotted
Gum - Broad-leaved Ironbark grassy open forest, Spotted Gum - Grey lronbark open forest —
both atypical variant and Eucalyptus fergusonii variant vegetation communities provide potential
habitat for this species. About 19.5 hectares of potential habitat for Heath Wrinklewort would be
removed by the project. The construction footprint would fragment one large isolated patch of
habitat into three smaller patches of habitat, which would fragment the available habitat within
the study area for the species.

About 180 hectares of vegetation surrounding the construction footprint would remain
unaffected by the project which would contain potential habitat for the species. As no individuals
were observed, and large amount alternate potential habitat would remain in the locality, it is
considered unlikely the removed of about 19.5 hectares of potential habitat would decrease the
availability or quality of habitat would be reduced to the extent that the species is likely to
decline.

Targeted surveys were carried out for this species within identified suitable habitat in the study
area during optimum detection periods (September and October 2014). Consequently, it is
assumed that this species does not occur within the construction footprint. Although the project
would remove about 19.5 hectares of potential habitat for this species, it is considered that the
project is not likely to result in an impact to Heath Wrinklewort.

No recovery plan has been developed for Heath Wrinklewort. The Department of the
Environment (2015c¢) lists the following as known and perceived threats to the survival of the

species:

. Grazing pressures and associated habitat changes.

. Habitat loss and modification due to clearance of native vegetation and pasture
improvements.

° Habitat loss, modification and/or degradation.

] Loss and/or fragmentation of habitat and/or subpopulations.

] Human induced disturbance due to unspecified activities.

. Competition and/or habitat degradation from invasive species, including rabbits.

. Predation, competition, habitat degradation and/or spread of pathogens by introduced
species.

. Inappropriate and/or changed fire regimes (frequency, timing, intensity).

° Habitat loss, modification and fragmentation due to urban development.

. Development and/or maintenance of roads.
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The project would contribute to the loss of potential habitat for this species and has the potential
to degrade potential habitat by introducing weed species into the site through edge effects.
However the project is unlikely to substantially interfere with the recovery of the species as there
were no individuals identified at the site and mitigation measures detailed in Section 9 will be
adopted to minimise any indirect impacts associated with the project.

Newcastle Doubletail (Diuris praecox)

Newcastle Doubletail is a terrestrial orchid with two or three linear leaves. Newcastle Doubletail
occurs between Ourimbah and Nelson Bay on the New South Wales coast (DECCW 2005) and
has also been identified on the Wallarah Peninsula, near Lake Macquarie in NSW (Conacher
Travers 2006). Newcastle Doubletail inhabits sclerophyll forests, often on hilltops and slopes,
which have a grassy to fairly dense understorey (DECCW 2005).

The Smooth-barked Apple and Spotted Gum forest vegetation community provides potential
habitat for Newcastle Doubletail within the study area. About 43.5 hectares of potential habitat
for this species would be removed by the project. There is no critical habitat listed for this
species by the NSW Office of Environment and Heritage (OEH 2015). Newcastle Doubletail has
a restricted range between Ourimbah and Nelson Bay. The construction footprint is in the
middle of the species range. If any Newcastle Doubletail were to occur within the construction
footprint, they would not be considered to be near the limit of the species range.

Although the construction footprint contains suitable habitat for Newcastle Doubletail targeted
surveys for this species carried out during the known flowering period (August 2014 and August
2015) surveys did not record any individuals within the study area. The project would however
directly impact the species with the removal of about 43.5 hectares of potential habitat. About
180 hectares of potential habitat would remain surrounding the construction footprint, it is
considered unlikely that the availability or quality of habitat would be reduced to the extent that
the species is likely to decline.

As the closest record of the species is four kilometres from the project (OEH 2015) and no
stems were identified at the site during targeted surveys during flowering periods, key source
populations for breeding or dispersal, and populations necessary for maintaining genetic
diversity are not likely to exist within the construction footprint (GHD 2015). It is considered a
low probability that an important population of Newcastle Doubletail species would exist within
the study area and therefore a long-term decrease of a population of this species is considered
unlikely.

No recovery plan has been developed for Newcastle Doubletail. The Department of the
Environment (2015c) states that the species is threatened by loss and fragmentation of habitat;
especially through clearing for urban development, weed invasion, uncontrolled track expansion
and impacts from recreational use within its habitat. In the unlikely event that the species
occurred at the site, the project would contribute to clearing for development and potentially
introduce weed species into study area through edge effects. The project is unlikely to
contribute to uncontrolled track expansion and impacts from recreational use within its habitat.

Thick Lip Spider Orchid (Caladenia tessellata)

Thick Lip Spider Orchid occurs south of Swansea where it grows on clay loam or sandy soils
(Harden 1993). It prefers low open forest with a heathy or sometimes grassy understorey
(Bishop, 2000). No plants were identified within the study area during targeted surveys. The
Smooth-barked Apple and Spotted Gum forest vegetation community provides potential habitat
for Thick Lip Spider Orchid within the study area. About 26.7 hectares of potential habitat for this
species would be removed by the project.
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Targeted surveys were carried out for Thick Lip Spider Orchid in this vegetation community
during the optimum detection period during September, October and November 2014, but the
species was not identified within the study area. As there are no previous records of the species
within 10 kilometres of the project (OEH 2015c) and no individuals were identified at the site
during surveys, key source populations for breeding or dispersal, and populations necessary for
maintaining genetic diversity are therefore not likely to exist within the construction footprint.
There is no critical habitat listed for this species by the NSW Office of Environment and Heritage
(OEH 2015c) and the study area is unlikely to contain habitat critical to the survival of the
species.

8.4.3 Threatened fauna species

The project would result in the clearing of about 43.5 hectares of native vegetation that contains
known and potential habitat for EPBC Act listed fauna species. Details of project specific
impacts to flora of MNES identified within the study are detailed in the following sections.

As mentioned previously, vegetation within the construction footprint contains known foraging
habitat for the vulnerable species’, Grey-headed Flying Fox (Pteropus poliocephalus). This
vegetation also contains potential habitat for an additional five threatened fauna species listed
under the EPBC Act detailed in Table 8-7. The project is likely to result in a significant impact to
the Grey-headed Flying-fox, the extent and consequence of impact is discussed in Section 8.3.3
and in the following sections. The project is unlikely to result in a significant impact to any further
fauna MNES.

The project would also potentially have indirect impacts on nearby areas of vegetation and
fauna habitat through increases in noise and vibration, dust generation, sedimentation and
erosion, weed invasion and changes to surface and groundwater flows. Appropriate mitigation
measures, detailed in Section 9, will be implemented to reduce these impacts, including the
implementation of the BOS in accordance with the NSW FBA. The potential for impacts on the
threatened species identified as known or potentially occurring within the construction footprint
are summarised in Table 8-7.

Table 8-7 Summary of impacts to MNES fauna

Scientific name Common EPBC | Nature of impacts and outcome of significance

name Act assessment

status

Pteropus Grey- Vv Loss of about 43.5 ha of known critical foraging
poliocephalus headed habitat to an important population.

Flying-fox Likely significant impact.
Anthochaera Regent E Loss of about 19.5 ha of potential foraging
phrygia (syn. Honeyeater habitat. No impacts to any known habitat. Only
Xanthomyza one record of the Regent Honeyeater occurs
phrygia) within a 10 km radius of the project, from 1987

(OEH, 2015d).

Given the available habitat which will persist
locally post-project construction, and the lack of
recent sightings in the locality the project is
unlikely to result in a significant impact to this
species.

Unlikely significant impact.
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Scientific name Common EPBC | Nature of impacts and outcome of significance

name Act assessment
status
Lathamus Swift Parrot E Loss of about 43.5 ha of potential habitat. No
discolor impacts to any known habitat. The Swift Parrot

is likely to forage in the construction footprint on
an intermittent basis however was not recorded
during targeted surveys. Two records of the
Swift Parrot occur within a 10 km radius of the
project (OEH, 2015d).

Given the high mobility of the species and the
persistence of similar quality habitat within the
region suitable for foraging, the project is
unlikely to result in a significant impact to this

species.

Unlikely significant impact.
Chalinolobus Large-eared V Loss of about 23.9 ha of potential foraging
dwyeri Pied Bat habitat. No impacts to any known habitat. No

potential roost sites for Large-eared Pied Bat in
construction footprint or study area.

Unlikely significant impact

Dasyurus Spotted- E Loss of about 43.5 ha of potential habitat. No
maculatus tailed Quoll impacts to any known habitat. The Spotted-
tailed Quoll was not recorded during targeted
surveys.
Unlikely significant impact
Phascolarctos Koala V Loss of about 21.3 ha of potential habitat. No
cinereus impacts to any known habitat which does not

constitute core Koala habitat in accordance with
the EPBC Act referral guidelines for the Koala
(DotE 2014). The Koala was not recorded
during targeted surveys. The nearest record
was two kilometres away in Blackbutt Reserve
in 1986 (OEH, 2015d).

Unlikely significant impact

Assessments of Significance under the EPBC Act have been prepared for each of these
species, which are provided in Appendix M.

Grey-headed Flying Fox (Pteropus poliocephalus)

The Grey-headed Flying-fox occurs in the coastal belt from Rockhampton in central Queensland
to Melbourne in Victoria however, only a small portion of this range is used at any one time,
depending on the availability of food. The species is widespread in its range in summer, while in
autumn it occupies coastal lowlands and is uncommon inland (DotE 2015c).

This species requires roosting sites and foraging resources comprising fruit and nectar
producing canopy species in a variety of vegetation communities including rainforest, open
forest, closed and open woodland, Paperbark (Melaleuca) swamps, Banksia woodlands and
commercial fruit crops and introduced species in urban environments (DotE 2015c).

Grey-headed Flying-fox were observed flying over the construction footprint and suitable
foraging habitat (in the form of blossom-producing trees) was identified within both the
construction footprint and the study area (Parsons Brinckerhoff 2015a). As discussed
previously, a known breeding camp for this species occurs to the south-east of the construction
footprint (about 230 metres from the southern extent of the construction footprint) in Blackbutt
Reserve. It is likely that individuals from this camp forage within the construction footprint on a
regular basis when trees are in flower (Parsons Brinckerhoff 2015a).
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This camp is not identified as a Nationally important camp under the Draft EPBC Act Policy
Statement Camp management guidelines for the Grey-headed and Spectacled flying-fox (DotE
2014). However, it is considered to be regionally important as it is known to support breeding
females, is the only known camp in the Newcastle LGA and provides a year-round foraging
resource, being the only continuously occupied camp in the Lower Hunter region (Geolink
2013).

The project is unlikely to impact the known Grey-headed Flying-fox camp in Blackbutt Reserve
however it is likely that individuals from this camp forage within the study area when feed trees
are in flower (Parsons Brinckerhoff 2015a). The project would result in the removal of about
43.5 hectares of native vegetation identified as providing a suitable foraging resource for the
Grey-headed Flying-fox. The project would result in a reduction of about 10 per cent of native
vegetation cover within the locality.

Flora species in the construction footprint provide a variety of foraging resources for the Grey-
headed Flying-fox from a range of species that together would flower during much of the year.
The construction footprint provides habitat for winter-flowering myrtaceous tree species such as
the Spotted Gum (Corymbia maculata) and Ferguson’s Ironbark (Eucalyptus fergusonii) which
provide an important foraging resource for the Grey-headed Flying-fox during the winter months.
Red Bloodwood (Corymbia gummifera), which is also present in the construction footprint, is a
prolific flowering species and is important for nectarivorous fauna during the autumn months
(Parsons Brinckerhoff 2015a).

In accordance with the Draft National Recovery Plan for the Grey-headed Flying-fox (DECCW
2009), the foraging habitat present within the construction footprint and study area is considered
critical to the survival of the Grey-headed Flying-fox due to the presence of winter flowering
species which are known to support a continuously occupied camp located at Blackbutt
Reserve. However, given the relatively large tracts of native vegetation near the construction
footprint, feeding resources contained within the construction footprint would only provide a
small proportion of that available to the species in the wider locality (Parsons Brinckerhoff
2015a).

Therefore, although native vegetation within the indicative construction footprint is consistent
with the definition for foraging habitat critical to the survival of the Grey-headed Flying-fox, it is
considered to provide only a small proportion of that available in the wider locality (about 0.018
per cent based on estimates of total foraging habitat within the Lower Hunter region (Geolink
2013). Consequently, the removal of about 43.5 hectares of native vegetation identified as
providing a critical foraging resource to an important population of Grey-headed Flying-fox is
considered unlikely to lead to a long-term decrease in the size of the population, given the
availability of similar habitat within the wider locality.

The removal of about 43.5 hectares of native vegetation would fragment the existing available
foraging habitat within the construction footprint and reduce connectivity in the wider area by
increasing gaps in the existing vegetation cover. These gaps would be readily traversed by the
Grey-headed Flying-fox which is a highly mobile aerial species and consequently any
fragmentation of foraging habitat is considered to be overcome by this species.

An assessment of significance pursuant to the EPBC Act significant impact guidelines (DotE
2013) has been prepared for this species and is provided in Appendix M. The assessment of
significance concluded that pursuant to the significant impact guidelines (DotE 2013), the
project is likely to have a significant impact on a local important population of the Grey-headed
Flying-fox given that it would adversely affect foraging habitat critical to the survival of the
species. While the Grey-headed Flying-fox is likely to utilise the construction footprint as part of
its larger home range, the removal of about 43.5 hectares of suitable foraging habitat for this
species is likely to result in a significant impact to this species.
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A number of mitigation measures detailed in Section 9 will be implemented for the project to
reduce potential for adverse indirect impacts on Grey-headed Flying-fox habitat in nearby areas
of the construction footprint and surrounds. Furthermore, the FBA process has been applied to
this project to offset any residual impacts to this species (ie the removal of about 43.5 hectares
of native vegetation) that cannot be avoided or mitigated.

Regent Honeyeater (Anthochaera phrygia (syn. Xanthomyza phrygia))

The Regent Honeyeater is a migratory species which has a widespread, patchy distribution in
south eastern Australia. The Regent Honeyeater mainly inhabits temperate woodlands and
open forests of the inland slopes of south-east Australia.

In NSW the breeding distribution it is confined to two main breeding areas, within the Capertee
Valley and Bundarra-Barraba regions and surrounding fragmented woodland. In some years’
flocks converge on flowering coastal woodlands and forests (OEH 2014b). A key habitat for the
species on the coast and coastal plains of New South Wales is Lower Hunter Spotted Gum -
Ironbark Forest which provides important foraging habitat when box-ironbark forests are drought
affected (Menkhorst et al. 1999). Preferred feed trees for this species include Spotted Gum
(Eucalyptus maculata) and Swamp Mahogany (Eucalyptus robusta) both of which occur within
the construction footprint and study area. These trees potentially provide important foraging
habitat for the species during flowering periods. The project would remove about 19.5 hectares
of potential foraging habitat for this species.

The OEH Wildlife Atlas search identified 13 records of the species within 10 kilometres of the
project (OEH 2015a). There is no known population of Regent Honeyeaters within the
construction footprint and surrounds. The project would slightly decrease the amount of
available foraging habitat in the locality, however the Regent Honeyeater is a highly mobile
species with a very large range. Regent Honeyeaters would still be able to forage in large areas
of similar habitat surrounding the project.

There is no critical habitat listed for this species. Stands of White box, Yellow Box, Yellow Gum
and Mugga Ironbark growing on high quality sites with relatively predictable and copious nectar
production have been identified as critical to the survival of the Regent Honeyeater (Menkhorst
et al 1999). None of these species occur within the study area. Lower Hunter Spotted Gum
Ironbark Forest is known to be important refuge habitat when box-ironbark forests are drought
affected (Menkhorst et al. 1999). About 7.1 hectares of this vegetation type would be removed.
However, about 180 hectares of suitable foraging habitat would remain unaffected next to the
construction footprint.

About 180 hectares of vegetation in the study area suitable for the Regent Honeyeater would
remain available for foraging post-project completion. The construction footprint is also directly
north of Blackbutt Reserve in which a further 180 hectares of similar vegetation type would
remain. Furthermore, Blue Gum Hills Regional Park is only three kilometres east for the project
which conserves about 11,000 hectares of similar vegetation and connects with Mount
Sugarloaf and Heaton State Forest. The project would therefore be highly unlikely to adversely
affect any habitat critical to the survival of the species.

The National Recovery Plan for the Regent Honeyeater (DotE, 2016) identifies the following
recovery objectives for the species:

. Reverse the long-term population trend of decline and increase the numbers of Regent
Honeyeaters to a level where there is a viable, wild breeding population, even in poor
breeding years.

. Maintain key Regent Honeyeater habitat in a condition that maximises survival and
reproductive success, and provides refugia during periods of extreme environmental
fluctuation.
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The 2011 Action Plan for Australian Birds outlines the following conservation objectives relevant
to the recovery effort of the Regent Honeyeater (Garnett et al. 2011):

° Persistence of the species in the wild.
. Breeding in the wild of the offspring of reintroduced birds.
] A viable captive population.

None of the objectives listed within these plans are relevant to the project. The removal of about
19.5 hectares of potential foraging habitat is not expected to interfere with the recovery of the
species.

In conclusion, the project is not likely to have a significant impact on the Regent Honeyeater as:
° No known breeding habitat would be impacted as a result of the project.

. The species are highly mobile, migratory species and only visit the study area on
occasion to forage.

] The Regent Honeyeater would still be able to move through and forage in remaining
habitat surrounding the project.

. There are large areas of similar habitat in the locality that could be used by this species
as foraging habitat.

Swift Parrot (Lathamus discolor)

The Swift Parrot breeds in Tasmania during spring and summer, migrating in the autumn and
winter months to south-eastern Australia from Victoria and the eastern parts of South Australia
to south-east Queensland. In NSW the species mostly occurs on the coast and south west
slopes. Swift Parrots will return to some foraging sites on a cyclic basis depending on food
availability.

While over-wintering in NSW, this species feeds primarily on flowering eucalypts including
Spotted Gum (Corymbia maculata) and Red Bloodwood (C. gummifera), which occur in the
study area and construction footprint. The Swift Parrot is likely to forage in the construction
footprint on an intermittent basis however was not recorded during targeted surveys during
optimum detection periods (winter).

The project would remove about 43.5 hectares of potential foraging habitat for the Swift Parrott.

Swift Parrots are highly mobile, migratory species with extremely large ranges which breed in
Tasmania and occur from South Australia to southern Queensland during winter. This nomadic
species moves through a variety of vegetation types across the landscape in response to
seasonal availability of food. The project would not inhibit movement of this highly mobile
species through the landscape as it would continue to have access to other potential foraging
areas surrounding the site.

There is no critical habitat listed for this species. The National Recovery Plan for the Swift Parrot
(Birds Australia 2011) identities priority habitats for conservation. These include habitats which

are used:

. For nesting.

. By large proportions of the Swift Parrot population.
. Repeatedly between seasons (site fidelity).

. For prolonged periods of time (site persistence).
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Foraging habitat in NSW is considered to be critical to the survival of the species. The Hunter-
Central Rivers is identified as a priority habitat for conservation management of Swift Parrot
nesting and foraging resources (Birds Australia 2011). Swift Parrots may forage in the
construction footprint during winter as Spotted Gum and Swamp Mahogany are two important
feed trees for the Swift Parrot that are present within the construction footprint. The construction
footprint would only impact a small portion of the resources available in the locality.

About 180 hectares of vegetation in the study area suitable for Swift Parrot would remain
available for foraging post-project completion. The construction footprint is also directly north of
Blackbutt Reserve in which a further 180 hectares of similar vegetation type would remain.
Furthermore, Blue Gum Hills Regional Park is only three kilometres east for the project which
conserves 11,000 hectares of similar vegetation and connects with Mount Sugarloaf and
Heaton State Forest. The project would therefore be highly unlikely to adversely affect any
habitat critical to the survival of the species.

The National Recovery Plan for the Swift Parrot (Birds Australia, 2011) identifies four key
objectives which are:

. Identify the extent and quality of habitat.

] Manage and protect Swift Parrot habitat at the landscape scale.
] Monitor and manage the impact of collisions, competition and disease.
] Monitor population and habitat.

The project is not consistent with managing and protecting Swift Parrot habitat at the landscape
scale as it would remove about 43.5 hectares potential foraging habitat within an identified
priority region. Although the construction footprint was mapped as low — medium habitat value
for Swift Parrots (Birdlife Australia 2011), resources in urban areas are important for the species
in a highly fragmented landscape. Habitat loss and alteration through land clearing presents the
greatest threat to the Swift Parrot. The species is highly mobile with a large home range, and
resources would remain within the locality. Within the context of the remaining similar habitat for
this species in the locality, it is highly unlikely that the removal of about 43.5 hectares of
potential foraging habitat would interfere with the recovery of the species.

The project would remove about 43.5 hectares of potential foraging habitat for the Swift Parrot.
The project is not likely to have a significant impact on Swift Parrot as:

. No breeding habitat would be impacted as a result of the project.

. The species are highly mobile with large home ranges and would visit the construction
footprint only on a seasonal basis when preferred feed trees are flowering.

] The species would continue to be able to move through the construction footprint in which
about 180 hectares of forest next to the project would be unaffected, and the vast
amounts of resources to the west of the project.

. There are large areas of similar habitat in the locality that could be used by this species
as foraging habitat.

Spotted-tailed Quoll (Dasyurus maculatus)

The Spotted-tailed Quoll has been recorded across a range of habitats from rainforest through
woodland, heath and inland riparian forest from the coast to the sub-alpine zone. The species is
nocturnal and will shelter in hollow-bearing trees, fallen logs, caves, crevices and cliff faces
during the day. Their home range is large, with females occupying home ranges of up to 750
hectares and males up to 3500 hectares which they often traverse along densely vegetated cliff
lines. Quolls will predate a variety of prey from arboreal and terrestrial mammals to insects,
carrion and domestic chickens (OEH 2014b).
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The Spotted-tailed Quoll was not recorded during surveys, however the construction footprint
contains potential foraging habitat and denning sites. Habitats at the site would represent only a
small proportion of the habitats utilised by this species. The project would result in the removal
of about 43.5 hectares of potential habitat for this species. The project would still allow for
movement under the road (in some sections) if individuals did happen to exist. Therefore, the
project is highly unlikely to fragment an existing important population into two or more
populations. No area of critical habitat has been listed for this species.

A Spotted-tailed Quoll population is unlikely to occur within the study area. Considering the
isolated nature of the site, the lack of evidence of Spotted-tailed Quolls in the study area and no
records of Spotted-tailed Quoll s within 10 kilometres of the construction footprint, the project is
therefore unlikely to result in a long-term decrease in the size of a population of the species.
There is little opportunity for individuals to migrate into the vegetation contained within the study
area as there are no vegetated corridors through the urban areas that would allow for
movement into this isolated patch of forest. About 180 hectares of forest would remain within
the study area post-project completion which could contain potential habitat for the species.

A National Recovery Plan has been prepared for the Spotted-tailed Quoll which identifies a
range of actions to promote the recovery of the species. These include:

. Investigate key aspects of biology and ecology of the Spotted-tailed Quoll to acquire
targeted information to aid recovery.

. Reduce the rate of habitat loss and fragmentation on private land.
] Evaluate and manage the risk posed by silvicultural practices.
] Determine and manage the threat posed by introduced predators (foxes, cats, wild dogs)

and of predator control practices on Spotted-tailed Quoll populations.

] Determine and manage the impact of fire regimes on populations.

] Reduce deliberate killings and frequency of road mortality.

. Assess the threat of cane toads and implement threat abatement plans if necessary.
] Determine likely impact of climate change on populations.

. Increase community awareness and involvement in the Recovery Program.

The project will contribute to one of the threats: fragmentation and reduction of 43.5 hectares of
potential habitat. Although the project will incrementally add to the loss of potential habitat for
the Spotted-tailed Quoll, it is unlikely to interfere with the recovery of this species. Furthermore,
the connectivity strategy, including crossing infrastructure and fencing aims to reduce the
potential for road mortality. None of the other threats identified in the recovery plan for this
species are impacted by the project.

Consequently, the project is not likely to have a significant impact on the Spotted-tailed Quoll

as:

] There are no known populations of Spotted-tailed Quoll within the study area (despite
targeted survey efforts) and no records have been observed within 10 kilometres of the
project.

] 180 hectares of forest would remain next to the project which would contain potential
habitat for the species.

° There is minimal potential for migration into the study area as it is isolated patch of

vegetation. There are no vegetated corridors through the surrounding urban areas that
would allow for movement into the study area suitable for use by the Spotted-tailed Quoll.
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° In the unlikely event that Spotted-tailed Quolls do inhabit the site the project would not
result in the fragmentation of the population as connectivity of the vegetation would be
maintained as the road design contains bridges and other structures which would allow
fauna to pass underneath.

. The project is highly unlikely to result in the decline of Spotted-tailed Quoll due to the
introduction of invasive species and pathogens as mitigation measures detailed in
Section 9 would be implemented to mitigate potential impacts from introduced species
and pathogens.

Koala (Phascolarctos cinereus)

The Koala is widely distributed in eastern Australia, occurring from north-eastern Queensland to
the south-east corner of South Australia (ANZECC 1998). This distribution equates to about one
million square kilometres. In NSW, the Koalas range occurs along the coast and extends west
to the Darling Riverine Plains and Mulga Lands bioregions in the north of the state; to the Cobar
Peneplain bioregion in the centre of the state; and to the Riverina and eastern most parts of the
Murray-Darling Depression bioregions in the south. It is restricted to areas of preferred feed
trees in eucalypt woodlands and forests. Home range varies depending on habitat quality, from
less than two to several hundred hectares (DotE 2015b). In the unlikely event that Koalas exist
within the construction footprint and surrounds, the project is not near the limit of the species
range given its extensive distribution and unlikely to result in a reduction of the species range.

The Koala was not recorded during targeted surveys. The nearest record was two kilometres
away in Blackbutt Reserve in 1986. Potential Koala habitat is present in the three Spotted Gum
vegetation communities which occur within the construction footprint all of which contain Grey
Gum (Eucalyptus punctata), a secondary food tree species and Swamp Mahogany (Eucalyptus
robusta) which is a preferred primary feed tree. The project would result in the removal of about
21.3 hectares of potential habitat for this species. The project would not result in any impacts to
any known habitat which constitutes core Koala habitat in accordance with the EPBC Act
referral guidelines for the Koala (DotE 2014). As targeted surveys for this species was carried
out and no recent records occur in the locality, it is considered unlikely that the Koala occurs in
the study area or construction footprint.

The project would remove about 21.3 hectares of potential foraging habitat for the Koala. The
project is not likely to have a significant impact on the Koala as:

] There are no important populations of Koalas within the construction footprint and study
area (despite targeted survey efforts) and no records have been observed in the locality
since 1986 near Blackbutt Reserve.

. About 180 hectares of native vegetation in the study area next to the construction
footprint would remain post project completion.

. There is minimal potential for migration into the construction footprint and study area as it
is isolated from other areas and there are no vegetated corridors through the surrounding
urban areas that would allow for movement into this isolated patch of vegetation.

. The project would not result in the fragmentation of Koala habitat.
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Large-eared Pied Bat (Chalinolobus dwyeri)

The Large-eared Pied Bat is a medium-sized insectivorous bat with shiny, black fur on the body
with a white stripe on the ventral side of the torso where it adjoins the wings and tail. The
species' current distribution is also poorly known.

In NSW, the species is considered rare with a patchy distribution most likely due to the specific
habitat requirements of the species. A maternity roost site for the species usually requires
sandstone caves or cliff overhangs, although it has also been observed roosting in disused
mine shafts and abandoned Fairy Martin nests (Pennay 2008). Sandstone cliffs and fertile
woodland valley habitat within close proximity of each other is habitat of importance to the
Large-eared Pied Bat (DECC 2007).

The construction footprint and study area does not contain habitat that would be used for
breeding/maternity sites for this species and there are no potential roost sites for Large-eared
Pied Bat, however the species may forage in habitat contained within the construction footprint
and study area. The Large-eared Pied Bat forages in a range of vegetation types, including wet
and dry sclerophyll forest. This species is known to be associated with several vegetation types
recorded within the construction footprint and surrounds. These include:

. HU833 Smooth-barked Apple-Red Bloodwood - Brown-stringybark- Hairpin Banksia
heathy open forest HU841 Smooth-barked Apple — Turpentine — Sydney Peppermint
heathy woodland.

. HU782 Blackbutt-Turpentine-Sydney Blue Gum mesic tall open forest (Syncarpia
glomulifera variant).

The project would result in the removal of about 23.9 hectares of potential foraging habitat for
this species.

There are no previous records of the species within 10 kilometres of the construction footprint
and the species was not recorded at the site during surveys. The construction footprint and
study area is an isolated patch of forest surrounded by roads and urban development. The
species has very specific maternity roost habitat requirements which are unlikely to be present
at the site. Large-eared Pied Bats are known to occur from Shoalwater Bay, north of
Rockhampton, Queensland through to Ulladulla, on the south coast of NSW. The construction
footprint and study area is therefore not near the limit of the species range (DotE 2015b).

It is highly unlikely that an important population of Large-eared Pied Bats occurs at the site.
There were no records of the species during surveys, and there are no known roost camps
within 10 kilometres of the construction footprint and study area. The construction footprint and
study area does not contain suitable breeding or maternity habitat. The species may forage
within the construction footprint on occasion. About 23.9 hectares of potential foraging habitat
would be removed as a result of the project. However, about 180 hectares of forest next to the
construction footprint would remain post-project completion available for the species to forage.

The National Recovery Plan for the Large-eared Pied Bat Chalinolobus dwyeri (DERM, 2011)
discusses criteria for identifying habitat considered critical to the survival of the species. In
accordance with the plan, habitat that meets at least one of the following criteria can be
explicitly identified as habitat critical to survival for Large-eared Pied Bat:

. Any known maternity roost site.

. Sandstone cliffs and fertile wooded valley habitat is close proximity of each other.
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There are no known maternity roosts within the study area, and there are no records of the
species within 10 kilometres of the construction footprint. Although there are some areas of
sandstone outcropping within the study area are no sandstone escarpments or cliffs that would
be utilised as maternity roosts for this species. Based on lack of suitable roosting habitat within
the site, it is considered highly unlikely that the project would impact on habitat that is critical to
the survival of the species.

The National Recovery Plan for the Large-eared Pied Bat Chalinolobus dwyeri (DERM 2011)
identifies a range of actions to promote the recovery of the species. These include:

° Identify priority roost and maternity sites for protection.
° Implement conservation and management strategies for priority sites.
. Educate the community and industry to understand and participate in the conservation of

the Large-eared Pied Bat.
° Research to augment biological and ecological data to enable conservation management.
. Determine the meta-population dynamics for the distribution of the Large-eared Pied Bat.

The project is unlikely to interfere with the recovery of the species as it would not impact on
roost or maternity sites for this species. None of the other actions identified in the recovery plan
for this species is relevant to the project.

Pursuant to the significant impact guidelines (DotE 2013), the project would not have a
significant impact on an important population of the Large-eared Pied Bat as:

. There have been no records or known maternity roosts within 10 kilometres of the
construction footprint.

] The Large-eared Pied Bat would only utilise the site as potential foraging habitat.

. About 23.9 hectares of potential foraging habitat would be removed which represents
only as small proportion of the potential foraging habitat in the locality.

. The project would not result in the fragmentation of habitat as if present this highly mobile
species would be able to continue foraging in vegetation surrounding the site and within
other similar vegetation in the local area.

A number of mitigation measures detailed in Section 9 would be implemented to reduce
potential for adverse indirect impacts on the Large-eared Pied Bat habitat in nearby areas of the
construction footprint. Furthermore, the NSW FBA process will be applied to this project to
determine an appropriate offset for potential impacts to potential habitat for this species.

8.4.4 Migratory species

The project would remove about 43.5 hectares of native vegetation which contains potential and
known habitat for migratory species listed under the EPBC Act (Table 8-8).

Three migratory species listed under the EPBC Act were recorded within the study area and a
further four migratory bird species listed under the EPBC Act are considered to have a
moderate or high likelihood of occurring on an occasional or transient basis in response to
favourable conditions within the study area (Table 5-3).

The Fork-tailed Swift (Apus pacificus) and White-throated Needletail (Hirundapus caudacutus)
both breed in the northern hemisphere and are almost exclusively aerial while in Australia
during the non-breeding season. These birds may forage and fly over the study area but would
be unlikely to land and/or be dependent on the habitats present within the study area.
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The Rufous Fantail (Rhipidura rufifrons) and Black-faced Monarch (Monarcha melanopsis) both
use breeding territories in wet forests similar to those located within the study area. These two
species could potentially use the site for breeding and foraging purposes.

Cattle Egret (Area ibis) are known to roost at the Shortland Wetlands to the north of the site and
are likely to visit the disturbed areas of the study area due to the presence of horses that are
kept nearby.

Two migratory woodland species may occur within the study area, Satin Flycatcher (Myiagra
cyanoleuca) tends to prefer moist, densely vegetated habitats, though they may occur in more
open habitats while migrating. The Rainbow Bee-eater (Merops ornatus) is generally found in
open forests and woodlands and roosts in banks and sand dunes. Both of these species are
likely to forage and/or breed within the study area.

Table 8-8 Migratory fauna listed under EPBC Act recorded or likely to occur
within the study area

Scientific name Common name Likelihood of
occurrence '

Apus pacificus Fork-tailed Swift Moderate
Area ibis Cattle Egret Recorded
Hirundapus caudacutus White-throated Needletail Moderate
Merops ornatus Rainbow Bee-eater Moderate
Monarcha melanopsis Black-faced Monarch Recorded
Myiagra cyanoleuca Satin Flycatcher Moderate
Rhipidura rufifrons Rufous Fantail Recorded

Note: 1 Parsons Brinckerhoff (2015a)

The significant impact guidelines (DotE 2013c) for migratory species listed under the EPBC Act
define important habitat as follows:

‘An area of ‘important habitat’ for a migratory species is:

— Habitat utilised by a migratory species occasionally or periodically within a region that
supports an ecologically significant proportion of the population of the species, and/or

— Habitat that is of critical importance to the species at particular life-cycle stages,
and/or

— Habitat utilised by a migratory species which is at the limit of the species range, and/or
— Habitat within an area where the species is declining’

The study area is not considered important habitat for any of these species, according to the
significant impact criteria for migratory species (DotE 2013c). This is due to the fact that
potential habitat in the study area would not support an ecologically significant proportion of the
population of these species, is not of critical importance to these species at particular life-cycle
stages, is not at the limit of these species ranges, and is not within an area where these species
are declining.

Given the absence of important habitat for any migratory species recorded or likely to occur, it is
unlikely that these impacts would be significant and consequently assessments of significance
have not been prepared for these species. Unavoidable impacts to potential habitat for
migratory species will be further assessed as part of the NSW FBA requirements.
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8.4.5 Wetlands of international significance

The project is located within the catchment of sensitive receiving environments, including SEPP
14 and Ramsar wetlands. The internationally significant Hunter Estuary Wetlands Ramsar site is
located about six kilometres downstream of the project.

The construction footprint contains tributaries to Ironbark Creek which flows through an urban
and rural landscape and enters the Hunter Wetlands Centre Australia about 6 km downstream
which forms part of the Hunter Estuary Wetlands Ramsar site. The Hunter Wetlands Centre site
then drains into the Hunter River (south arm) and into the larger portion of the Hunter Estuary
Wetlands Ramsar site (formerly Kooragang Nature Reserve).

The project would result in the removal of about 43.5 hectares of native vegetation and partial
replacement with an impermeable surface. A water quality and watercourse assessment (GHD
2016a) prepared for the EIS and supplementary water quality and watercourse assessment
(GHD 2018) prepared for the submissions and preferred infrastructure report, assessed
potential impacts to the wetlands using a catchment scale MUSIC model which estimated the
average pollutant loads in water reporting to the SEPP 14 and Ramsar wetlands under the
existing and operational catchment conditions.

The MUSIC modelling indicates that such a minor increase in impervious area is unlikely to
result in an appreciable change in pollutant loads reporting to the SEPP 14 and Ramsar
wetlands.

A discussion of the project’s potential for impacts to wetlands of international importance is also
addressed in Section 8.3.1.

Consequently, it is considered unlikely that the project would result in a ‘real chance of a
substantial and measurable change in the water quality of the wetland’ (DoE 2013), and is
therefore considered to be consistent with Significant impacts guidelines 1.1: Matters of National
Environmental Significance (DoE 2013) if the mitigation and management measures detailed in
Section 9 are implemented.

8.5 Other impacts not covered by the FBA

Construction of the project includes a range of ancillary facilities, including construction
compounds, temporary access tracks and sedimentation basins (Figure 1-3). All construction
facilities have been included within the construction footprint and have therefore been
considered in the FBA calculations in Section 8.2. Potential impacts from construction and
operation of the project not covered by the FBA are discussed in the following sections.

8.5.1 Removal of hollow-bearing and mature trees

About 320 habitat (hollow-bearing) trees have been identified within the construction footprint
and will be cleared by the project. An additional 17 potential Powerful Owl roost trees and five
known Powerful Owl roost trees were also identified within the construction footprint. Wherever
possible, mature trees and hollow-bearing trees, particularly identified Powerful Owl trees, within
the construction footprint will be retained. Habitat salvage and reinstalment will be carried out
during vegetation clearing to minimise residual impacts to biota wherever possible (Table 9-1).

During construction as far as possible mature trees would be retained within the construction
footprint to assist with rehabilitation and habitat connectivity, particularly around identified
watercourses. For construction compound B, located within Jesmond Park, mature trees and
hollow-bearing trees will be retained as far as possible (Table 9-1).
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8.5.2 Aquatic impacts

No endangered aquatic communities, aquatic fauna or marine vegetation listed under the FM
Act or EPBC Act occur in the study area and no significant impacts on riparian vegetation or
habitats downstream of the construction footprint are anticipated as a result of the project as
discussed in Section 8.4.5. There would be no impact on key fish habitat as a result of the
project.

Aquatic habitats occur within the construction footprint as ephemeral drainage lines which retain
water during periods of high rainfall. Aquatic habitats provide potential breeding and sheltering
habitat for frog and reptile species however, due to the ephemeral nature of these water bodies,
the aquatic habitats contained within the study area are likely to provide habitat for only a limited
range of common aquatic animals (Parsons Brinckerhoff 2015a, 2016 and 2017). The
watercourses in the study area have moderate riparian vegetation cover which are
characterised by the identified intermittent groundwater dependent ecosystems (Section 8.5.3).

The potential for water quality impacts on receiving surface waters are considered to be low to
moderate given the distance of the construction footprint from the 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 detailed in
Section 9, including the provision of sedimentation basins, silt fences and other structures to
intercept runoff.

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

o Fill material.

. Contaminants from neighbouring land uses (roads), areas stripped of vegetation and
hardstand areas, including roads, processing areas and site facilities.

. Leakage or spillage of hydrocarbon products from vehicles, wash down areas and
workshops.

The project would result in an increase in cleared area, however with implementation of
appropriate mitigation and management actions detailed in Section 9, these are unlikely to
result in significant changes to surface water flows or water quality in the study area. A
groundwater assessment prepared for the project by GHD (2016b) determined that the project
is unlikely to result in significant impacts to groundwater, surface water, groundwater dependent
ecosystems or sensitive downstream receivers, including Ramsar wetlands. Consequently, the
project is not considered to impact aquatic environments including downstream aquatic
ecosystems such as the Ramsar listed Hunter Estuary Wetlands.

The northern branch of Watercourse 2 (Figure 2-2) would be crossed by a bridge structure
which would require realignment of a short section (about 60 metres) of the watercourse at the
crossing site. This section of the watercourse was observed to be of low habitat quality and in
disturbed condition. The bridge structure (and associated watercourse reshaping) would include
suitable scour protection measures such as ‘rip rap’ to minimise the potential for bed and bank
scouring to occur (Table 9-1).

The water quality and watercourse assessment (GHD, 2016a) determined that the bridge
crossing of the northern branch of Watercourse 2 (Figure 2-2) would not affect flow volumes or
durations. It is therefore expected that the bridge crossing would have a negligible impact on the
morphology of the northern branch of Watercourse 2 both upstream and downstream of the
project. Furthermore, the project would not impact fish passage or fish habitat.
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8.5.3 Groundwater dependent ecosystems

Two vegetation communities identified within the construction footprint are considered to be
intermittently dependent on groundwater; these are the two variants of the Sydney Blue Gum —
White Mahogany shrubby tall open forest. These PCTs are both riparian communities and are
likely to rely on surface water runoff and accessing groundwater when groundwater levels are
high and were therefore classified as being intermittently dependent on groundwater (Parsons
Brinkerhoff 2015a).

About 4.4 hectares of HU782 Blackbutt-Turpentine-Sydney Bluegum mesic tall open forest GDE
would be cleared as part of the project. These communities are likely to only rely upon
groundwater resources on an intermittent basis (Parsons Brinckerhoff, 2015a) and their removal
is unlikely to result in any disruption to any other GDEs in the study area. Clearing and
revegetation of riparian areas will be carried out in accordance with the Roads and Maritime
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA 2011) and
with reference to DPI Water Guidelines for Controlled Activities on Waterfront Land. Clearing of
riparian vegetation will be offset in accordance with the FBA as detailed in the BOS in Appendix
B.

An additional GDE, Smooth-barked Apple — Red Bloodwood-Brown Stringybark — Hairpin
Banksia heathy open forest — Gahnia clarkei variant, was also identified within the study area,
near McCaffrey Drive. This GDE occurs well outside of the construction footprint and would not
be directly or indirectly impacted.

A detailed groundwater assessment has been prepared for the project which also discusses and
assesses the potential impacts of the project on identified GDEs in the study area (GHD 2016b).
The assessment identified three GDEs located within the predicted radius of influence of four of
the project’s cuttings:

. The known GDE, a Gahnia clarkei variant of the Smooth-barked Apple — Red Bloodwood-
Brown Stringybark — Hairpin Banksia heathy open forest as mapped by Parson
Brinckerhoff (2015a), occurs more than 250 metres from the nearest proposed cutting
(Cutting 2). Due to the hydrogeological separation of the perched aquifer that feeds the
known GDE and the proposed cutting by a steep sided valley, the known GDE wiill
continue to be fed by seepage from the perched aquifer. Therefore, the project and its
cuttings would not have any impact on the known GDE.

. An intermittent GDE, an atypical variant of the Blackbutt-Turpentine-Sydney Bluegum
mesic tall open forest as mapped by Parsons Brinckerhoff (2015a), occurs about 90
metres from the closest proposed cutting (Cutting 1). This intermittent GDE is within the
predicted zone of impact on groundwater. This may result in some reduced baseflow to
the intermittent GDE. However, the intermittent GDE would continue to be fed by surface
water runoff and from groundwater flow from aquifers that are underlying Cutting 1. In
addition, groundwater inflow into Cutting 1 would ultimately drain back to the watercourse
that supports the intermittent GDE during both construction and operation.

. An intermittent GDE, a Syncarpia glomulifera variant of the Blackbutt-Turpentine-Sydney
Bluegum mesic tall open forest as mapped by Parsons Brinckerhoff (2015a), occurs in
two locations near a proposed cutting (Cutting 3). One community is mapped as occurring
next to the proposed cutting to the north-west and the second occurrence of the GDE is
located about 230 metres to the south-west of the proposed cutting. There would be
limited impact on the intermittent GDE outside the footprint of the fill as it would continue
to be fed by seepage from aquifers that lie below the proposed Cutting 3 and from
surface water runoff. In addition, groundwater inflow into Cutting 3 would ultimately drain
back to the watercourse that supports the intermittent GDE during both construction and
operation.
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In summary, the project would involve the construction of new fill and hardstand areas that may
modify and/or impede the local movement of perched groundwater in some areas. This may
result in a minor change to where perched groundwater seeps in some areas, however it is not
expected to change the drainage line to which this seepage reports. Therefore, it is not
expected that this change to perched groundwater flow pathways would impact on intermittent
GDEs. Furthermore, the project is not predicted to result in any variation in the water table
within 40 metres of any high priority GDEs (GHD 2016b).

8.5.4 Changes to hydrology

As previously discussed, a groundwater assessment prepared for the project by GHD (2016b)
determined that the project is not predicted to result in any decline in groundwater pressure and
is not predicted to alter the beneficial use of the perched groundwater (Section 8.5.3).
Consequently, the project is unlikely to significantly alter hydrology in the study area or impact
upon GDEs occurring outside of the construction footprint in the study area. Furthermore, the
groundwater assessment also identified that the project is unlikely to result in significant impacts
to groundwater, surface water, groundwater dependent ecosystems or sensitive downstream
receivers, including Ramsar wetlands (GHD 2016b).

A water quality and watercourse assessment (GHD 2016b) was carried out for the project which
assessed potential impacts to the wetlands using a catchment scale MUSIC model which
estimated the average pollutant loads in water reporting to the SEPP 14 and Ramsar wetlands
downstream of the project under the existing and operational catchment conditions. While the
project is estimated to result in a small increase in the impervious area of the SEPP 14 and
Ramsar wetlands catchment (about 0.7 per cent and 0.4 per cent respectively). The MUSIC
modelling carried out in the water quality and watercourse assessment (GHD 2016a) and
supplementary water quality and watercourse assessment (GHD 2018) indicates that such a
minor increase in impervious area is unlikely to result in an appreciable change in pollutant
loads reporting to the SEPP 14 and Ramsar wetlands.

Consequently, it is considered unlikely that the project would result in a ‘real chance of a
substantial and measurable change in the water quality of the wetland’ (DoE 2013), and is
therefore considered to be consistent with Significant impacts guidelines 1.1: Matters of National
Environmental Significance (DoE 2013) if the mitigation and management measures detailed in
Section 9 are implemented.

8.5.5 Fragmentation of identified biodiversity links and habitat corridors

Fragmentation and connectivity of habitat

The project would result in the fragmentation of a large patch of existing isolated vegetation.
The vegetation contained in the study area is largely intact however isolated from other remnant
bushland by existing infrastructure and broad scale urban development (including the John
Hunter Hospital precinct). The study area is located between a number of remnant vegetation
areas, currently isolated by existing residential and transport infrastructure. The study area
comprises the major proportion of remnant vegetation in the area and is identified as part of a
local area biodiversity corridor (DECCW 2012) (Figure 1-4).

The project would result in fragmentation and a reduction in connectivity of vegetation within the
study area by removing previously well-connected vegetation and creating a barrier for fauna
movement between existing areas of vegetation to the east and west of the alignment. The
project will also result in the isolation of previously connected remnant vegetation, particularly in
south-eastern section of the project.

Lookout Road is a four lane carriageway with high traffic volumes which provides an existing
barrier to terrestrial fauna species between the Rankin Park bushland and Blackbutt Reserve.
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The project will not result in an increase in traffic or corridor width on Lookout Road (north of
McCaffrey Drive) and consequently, is unlikely to result in an increase in barrier effects to off-
site areas, including Blackbutt Reserve.

A fauna connectivity strategy will be implemented as part of the project to maintain connectivity
for terrestrial and arboreal fauna across the alignment (Section 7.3). The installation of
dedicated fauna crossing infrastructure (eg culverts, pole and rope crossings) at several
locations along the alignment will reduce the direct impact of the project on fauna connectivity.
In conjunction with the dedicated fauna crossing points, the retention of two small areas of
vegetation at the southern end of the study area will reduce the barrier effect to arboreal
mammals and birds by providing stepping stones across the alignment.

A detailed assessment of other fauna crossing structures has been carried out and determined
that they were not feasible as follows:

° Lookout Road - a rope bridge crossing of Lookout Road was determined to not be
feasible due to the presence of overhead electrical wires. An underpass was also
determined to not be feasible due to the significant costs and difficulty of construction
under an existing high traffic volume four lane road. Further, the project would decrease
the traffic volumes on Lookout Road north of McCaffrey Drive and reduce the likelihood of
fauna mortality through road-strike.

] John Hunter Hospital precinct — an arboreal fauna rope bridge was considered near the
existing hospital open air car park along the north-western extent of the hospital precinct.
This option was determined to not be feasible due the following factors:

— The large gap created by the existing car park (including lighting), construction
compound and proposed bypass.

— Lack of existing mature trees in the area linking the proposed crossing to remnant
vegetation.

— The existing presence of built infrastructure (including lighting) in the area.

] Potential for further development in this area as part of possible redevelopment of the
John Hunter Hospital precinct. This would increase the extent of built infrastructure and
roads (including lighting), further increasing the habitat gap and further decreasing
favourable conditions for fauna utilisation.

The realignment of the project allowed for a wider vegetated corridor on the western side of
alignment than the 2007 strategic design, which improves north-south connectivity between
vegetation and associated habitat, increasing the potential for large and small fauna species to
use habitats next to the project. It also improves connectivity to the west to Dangerfield Drive
Reserve.

Existing movements of mobile fauna species and ecosystem processes through this area are
likely to be affected by the project. Appropriate mitigation measures detailed in Section 9 will be
implemented to reduce impacts wherever possible. The project is unlikely to significantly affect
local or migratory movements of any native fauna species within and outside of the study area.
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8.5.6 Edge effects on nearby native vegetation and habitat

‘Edge effects’ occur with increased noise and light, weed incursion or erosion and sedimentation
at the interface of intact vegetation and cleared areas. Edge effects may, in general, 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. Removal of
vegetation causes a number of new environmental conditions to develop along the edges of the
cleared environments, in particular in environments that originally contain the upper strata levels
(canopy and/or shrub layer) of vegetation. The removal of vegetation generally promotes the
invasion of exotic species and/or disturbance tolerant native plants. With the invasion of these
new species it often becomes difficult for the original plant species to recolonise once disturbed.

The project construction footprint and study area currently have a relatively low level of
disturbance, with evidence of weed infestations around the perimeter of the study area,
associated with cleared areas and residential disturbance. The project would increase the
amount of vegetation cleared within the study area and result in areas that are currently not
exposed to edge effects being exposed to possible detrimental impacts as a result of road
construction. Edge effects would continue to affect remnant vegetation and habitats next to the
alignment for the life of the project.

Potential edge effects resulting from the project include the introduction or spread of weed
species, an increase of light, noise and dust to new areas of vegetation, which are currently less
affected by these impacts. These impacts reduce flora and fauna habitat values in the newly
exposed edge areas. Given the high habitat value of surrounding habitats, including the
identified important populations of Tetratheca juncea, edge effects are a key management
consideration for the project.

Edge effects will be managed through the implementation of mitigation and management
measures detailed in Section 9. Indirect impacts have been calculated and will be offset in
accordance with the project BOS to compensate for residual indirect impacts.

8.5.7 Injury and mortality of fauna

The project presents an inherent risk of injury and mortality to native fauna. Specific risks

include:

. During construction when vegetation and habitats are being cleared.
. Through machinery and p