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1. Introduction 
1.1 Overview 

The Richmond Vale Rail Trail is proposed along the former Richmond Vale railway between 
Kurri Kurri and Shortland, and along the former Chichester to Newcastle water main between 
Shortland and Tarro, through the Hunter Wetlands National Park. Cessnock, Newcastle and 
Lake Macquarie Councils are working collaboratively on the Richmond Vale Rail Trail project.

To seek relevant development approvals, the Richmond Vale Rail Trail has been divided into 
two sections, Shortland to Tarro and Pambalong, and Stockrington to Kurri Kurri. The Shortland 
to Tarro and Pambalong section (the proposal) would require development on land mapped as 
coastal wetland under State Environmental Planning Policy (Coastal Management) 2018
(Coastal Management SEPP). As designated development, the proposal is subject to 
assessment and approval under part 4 of the Environmental Planning and Assessment Act 
1979 (EP&A Act). An environmental impact statement (EIS) has been prepared to accompany a 
development application to Council for that approval.

The proposal also fits the definition of regional development under Schedule 7 of the State 
Environmental Planning Policy (State and Regional Development) 2011 (SEPP SRD). Therefore 
the development application would be determined by the Hunter and Central Coast Regional 
Planning Panel (RPP). The proposal is considered integrated development in accordance with 
Division 4.8 of the EP&A Act.

The Stockrington to Kurri Kurri section of the rail trail is subject to assessment and approval 
under Part 5 of the EP&A Act. A separate review of environmental factors (REF) will be 
prepared for this section of the trail for determination by Cessnock City Council and/or Lake 
Macquarie City Council.

GHD Pty Ltd has been engaged to prepare the design and seek appropriate approvals for the 
Richmond Vale Rail Trail.

1.2 Purpose and scope of this report 

This Biodiversity Development Assessment Report (BDAR) has been prepared as a supporting 
document to the EIS for the Shortland to Tarro and Pambalong section of the trail. The purpose 
of this BDAR is to assess the likely impacts of the future construction and operation of the 
proposal on biodiversity values, in particular threatened species and communities listed under 
the NSW Biodiversity Conservation Act 2016 (BC Act) and Fisheries Management Act 1994 (FM 
Act); and relevant Matters of National Environmental Significance (MNES) listed under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act), 
namely threatened species and communities, migratory species and Ramsar wetlands. 

This BDAR has been prepared in accordance with the Biodiversity Assessment Methodology. 
(BAM). The BAM is established by the Biodiversity Assessment Method Order 2017 under the 
provisions of Part 6, Division 2 of the BC Act. The preparation of a BDAR in accordance with the 
BAM is required as the proposal exceeds the Biodiversity Offset Scheme (BOS) threshold set 
out in Clause 7.1(1)(b) of the Biodiversity Conservation Regulation 2017, being located on land 
included on the Biodiversity Values Map published under Clause 7.3 of the regulations. 
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Specifically this BDAR aims to:

Outline the methods used in the biodiversity assessment

Briefly describe the proposal and identify the proposed construction and operational 
footprints

Describe the existing environment within the buffered assessment area surrounding the 
subject site

Identify and describe the value and conservation significance of native vegetation and 
habitats within the study area and evaluate the potential for threatened biota and MNES to 
occur within the study area or be affected by the proposal

Assess the potential impacts of the proposal on biodiversity values and describe measures 
to avoid or mitigate impacts

Assess the significance of impacts on threatened biota and MNES

Present the data used to perform the BAM credit calculations for the proposal

Calculate the number and type of biodiversity credits that would be required to offset 
impacts of the proposal in accordance with the BAM

Address the relevant Secretary’s environmental assessment requirements (SEARs) for the 
EIS

In preparing this BDAR, the following terms are used that define the scope of the assessment:

Subject site: refers to the area that would be directly impacted by the proposal. Also 
corresponds to the ‘subject lands’ assessed in Stage 1 of the BAM (OEH, 2017a) and the 
‘development footprint’ as assessed in Stage 2 of the BAM (OEH, 2017a).

Study area: refers to the area that was assessed for direct and indirect impacts that may 
arise from the proposal. This area corresponds to land within 50 metres (m) of the subject 
site.

Buffered assessment area: refers to land within a 500 m buffered zone around the subject 
site, which is determined in accordance with Section 4 of the BAM (OEH, 2017a) to assess 
landscape features.

Locality: refers to the area within a 10 kilometre (km) radius of the subject site.

Additional terms and abbreviations are listed in Section 1.5.

1.3 Background 

1.3.1 Proposal description 

The proposal involves the establishment of approximately 18 kilometres of pathway from 
Shortland to Tarro and to Fletcher, Minmi and Pambalong Nature Reserve. The proposal follows 
the alignment of the former Hunter Water Corporation (HWC) Chichester rising main and 
Richmond Vale railway and would be constructed, for the most part, within the existing cleared 
water main corridor and rail alignment.

The proposal would generally comprise the following:

Removal of unsuitable subgrades and the construction of pavements using imported gravel, 
asphalt and concrete.

Construction of a new seven metre wide, three-span concrete girder bridge across Ironbark 
Creek within the Hunter Wetlands National Park.
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Construction of a new four metre wide, single-span truss bridge across Fishery Creek 
within the Hunter Wetlands National Park.

Replacement of existing dilapidated timber bridges with concrete bridges on six existing 
bridges along the former railway alignment.

Construction of 230 metre long and four metre wide fibre reinforced composite (FRC) 
boardwalk through the Hexham Wetlands (in Hunter Wetlands National Park), along 
lengths of the alignment where the existing embankment is subject to frequent inundation.

Construction of 125 metre long and three metre wide FRC boardwalk along an existing 
pipeline easement to connect the trail into Fletcher.

Construction of three new parking facilities at various entry points to the proposed shared 
pathway (two at Shortland, and one at Minmi).

Construction of the proposal is expected to take approximately 12 to 18 months to complete.
The site location is shown in Figure 1-1. The route of the proposal and key features of the 
proposal are shown in Figure 1-2.

1.3.2 Location and site identification 

The proposal is located within the Newcastle LGA and commences from the suburb of 
Shortland, extending north to the suburbs of Hexham and Tarro and west through the suburbs 
of Fletcher, Lenaghan and Minmi to Pambalong Nature Reserve. 

From King Street Shortland the proposed alignment descends a steep slope for approximately 
600 m to Ironbark Creek and the Hexham Swamp (Hunter Wetlands National Park). The trail 
connection into the Hunter Wetlands Centre follows an alignment where grades are sufficient to 
allow universal access from either the Wetlands Centre or the proposed car park at Blanch 
Street. The proposal crosses Ironbark Creek via a new concrete girder bridge and then extends 
through low-lying land for another 200 m to cross Fishery Creek via a truss bridge.

The proposed alignment then follows the HWC water main corridor from Fishery Creek through 
the Hunter Wetlands National Park for approximately 4.4 km before branching off north towards 
Tarro and south-west towards Minmi. The northern branch extends for approximately 2.7 km
continuing to follow the former water main corridor and an existing Aurizon access road into 
Tarro. The south-western branch continues along the former railway embankment adjacent to 
the Hunter Wetlands National Park for approximately 5.2 km before branching off again, south-
east to Fletcher, south-west to Minmi, and west to the Pambalong Nature Reserve. 

With the exception of the first 600 m of the alignment from Shortland to Ironbark Creek, the 
balance of the proposal site is generally flat, with longitudinal grades of less than one per cent. 
The majority of the proposal would be constructed on the existing embankments of the former 
HWC Chichester water main and Richmond Vale railway. 

1.3.3 Surrounding environment 

The proposal is located within the Lower Hunter region of NSW, immediately to the north-west
of the city of Newcastle. Newcastle is the second largest city in NSW, and is the major centre for 
the Lower Hunter region. The city supports a range of regional services focused around 
transport, education and health. The area surrounding Newcastle supports a diversity of land 
uses including urban and rural residential, industrial and commercial, transport and 
communication corridors, recreation, conservation, agriculture, mining, forested land and 
wetlands. 
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Immediately to the north of the proposal are the suburbs of Beresfield, Tarro, and Woodberry. 
The regional centre of Maitland is located 10 km further north. To the east of the proposal lie the 
industrialised suburbs of Sandgate and Hexham, which extend along the western bank of the 
Hunter River. To the south and west of the proposal site lie the suburbs of Fletcher, Lenaghan, 
Maryland and Minmi and the New England Highway.

The majority of the proposal site is located within or immediately adjacent to the Hunter 
Wetlands National Park, which is located on the floodplain of the Hunter River (Figure 1-1). The 
Hunter Wetlands National Park covers an area of approximately 6,284 hectares and comprises 
approximately 45 per cent of the remaining freshwater habitat in the Hunter Valley. The swamp 
is of vital importance as a storage area for floodwaters and is a valuable nutrient sink and 
nursery for a range of terrestrial, aquatic and marine flora and fauna. The area provides 
important habitat for at least fifteen internationally protected migratory bird species (NPWS,
2015). A key feature of Hunter Wetlands National Park is Ironbark Creek, which is the largest 
tidal creek draining to the Hunter River within the Newcastle LGA. The creek drains a catchment 
to the west of the proposal site that is bounded by the Sugarloaf Range and covers an area of 
approximately 12,500 hectares (NPWS, 2015).

Key features of the environment surrounding the proposal are shown in Figure 1-1.

1.3.4 Land use 

The majority of the proposal site is located within the Hunter Wetland National Park, in the 
Ironbark Creek catchment. Urban development has taken place within the catchment since 
1824. Much of the eastern and south-eastern margins of the catchment, to the south and west 
of the proposal, have been developed as residential areas. The Hexham Swamp and the 
associated floodplains of the Hunter River have constrained residential development in the 
vicinity of the proposal. Dominant land uses within the Hexham Swamp are recreation and 
conservation (City Of Newcastle, 2004). Seasonal grazing is also undertaken in some of the 
outer areas of the swamp.

Land use on the southern and western periphery of the proposal is dominated by low density 
residential housing within the suburbs of Shortland, Fletcher, Maryland and Minmi. To the west, 
the dominant land uses include transportation via the M1 Pacific Motorway, agriculture 
(grazing), and rural-residential housing. To the north and east, land use is dominated by 
agriculture (grazing), road transportation via the Pacific and New England Highways, freight rail 
via operation of the Hunter Valley freight network, heavy industry within the suburbs of Hexham 
and Beresfield and low-density residential housing within the suburbs of Tarro and Beresfield. 

Land use zones, under the Newcastle Local Environmental Plan 2012 (Newcastle LEP), 
include:

E1 National Parks and Nature Reserves

E2 Environmental Conservation

R2 Low Density Residential

SP2 Infrastructure

The relevant provisions of the Newcastle LEP are discussed further in the EIS.

1.4 Secretary’s environmental assessment requirements 

The SEARs (No. 976) for the proposal were issued on 23 October 2015, with an extension 
issued on 14 March 2018. Further consultation was undertaken for the SEARs, due to delays in 
submitting the EIS, with advice provided on 7 August 2018. 
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This BDAR addresses the relevant SEARs for the EIS, as outlined in Table 1-1.

Table 1-1 Relevant SEARs and other requirements 

Requirement How addressed
SEARs No. 976 issued 23 October 2015
Biodiversity - including:

Accurate predictions of any vegetation 
clearing on site or for any road upgrades; 
A detailed assessment of the potential 
impacts on any threatened species, 
populations, endangered ecological 
communities or their habitats, groundwater 
dependent ecosystems and any potential 
for offset requirements; and 
A detailed description of the measures to 
avoid, minimise, mitigate and offset 
biodiversity impacts.

The BDAR has been prepared in accordance 
with the BAM, which requires accurate 
predictions of vegetation clearing in order to 
assess the offsetting obligation. The 
predicted area of clearing, assessment of 
potential impacts on threatened biota, and 
relevant avoidance and mitigation measures 
are detailed in Section 7. The measures to 
offset biodiversity impacts are discussed in 
Section 8.

Agency requirements issued 23 October 2015
Office of Environment and Heritage:

Threatened biodiversity and offsetting
The BDAR identifies biodiversity values of 
conservation significance relevant to the 
proposal, assesses predicted impacts on 
threatened biota and presents the offsetting 
requirements in terms of biodiversity credits. 

Department of Primary Industries – Fisheries:
Maps, photographs and descriptions of the 
proposal, aquatic habitat, aquaculture 
facilities, and recreational and commercial 
fishing areas
Impacts to aquaculture, commercial and 
recreational fishing
Description of the physical and hydrological 
features of the proposal site
Aquatic habitat assessment
Aquatic fauna assessment
Standard precautions and mitigation 
measures
Rehabilitation and compensation measures

This BDAR includes descriptions and 
assessment of predicted impacts on potential 
aquatic fauna and aquatic habitat
(Section 4.1, Section 5.5, and Section 1). 
Measures to mitigate potential impacts on 
aquatic biodiversity are presented in 
Section 7.
Impacts to aquaculture, commercial and 
recreational fishing are outside the scope of 
this BDAR. 

Additional correspondence issued 7 August 2018 
Office of Environment and Heritage:

Aboriginal cultural heritage
threatened biodiversity and offsetting
impacts to OEH estate
soils and water
flooding, floodplain management and 
coastal erosion.

The BDAR identifies biodiversity values of 
conservation significance relevant to the 
proposal, assesses predicted impacts on 
threatened biota and presents the offsetting 
requirements in terms of biodiversity credits.
Flooding and floodplain management, OEH 
tenure, soils and water impacts, and 
Aboriginal cultural heritage are outside the 
scope of this BDAR.
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1.5 Glossary of terms and abbreviations 

Term Definition
BAM Biodiversity Assessment Method
buffered 
assessment area

Refers to the 500 m buffered assessment area required to identify 
landscape features according to Section 4 of the BAM.

BC Act Biodiversity Conservation Act 2016
BCF Biodiversity Conservation Fund
BDAR Biodiversity Development Assessment Report
BOS Biodiversity Offsets Scheme
Candidate 
threatened 
species

Species credit entities for the purposes of the BAM

Coastal 
Management 
SEPP

State Environmental Planning Policy (Coastal Management) 2018

Council City of Newcastle Council
DPI NSW Department of Primary Industries
EIS Environmental Impact Statement
EPBC Act Environmental Protection and Biodiversity Conservation Act 1999
EP&A Act Environmental Planning and Assessment Act 1979
FM Act Fisheries Management Act 1994
FRC Fibre reinforced composite
HWC Hunter Water Corporation
LEP Local Environment Plan
LGA Local Government Area
Locality refers to the area within a 10 km radius of the subject site
MNES Matters of national environmental significance
OEH Office of Environment and Heritage
PCT Plant community type
Predicted 
threatened 
species

Ecosystem credit entities for the purposes of the BAM.

REF Review of Environmental Factors
SEARs Secretary’s environmental assessment requirements
SEPP State Environment Planning Policy
Standard 
Instrument

The Standard Instrument—Principal Local Environmental Plan sets out 
the standard provisions for a local environmental plan by NSW 
government

Study area Refers to the area that was subject to field survey and assessed for direct 
and indirect impacts that may arise from the proposal. Also corresponds 
to a 50 m buffered corridor from the subject site

Subject site Refers to the area that would be directly impacted by the proposal. Also 
corresponds to the ‘subject lands’ as defined in the BAM (OEH, 2017a)

TEC Threatened Ecological Communities
The ‘proposal’ Refers to the proposed Richmond Vale Rail Trail within the Newcastle 

local government area
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1.6 Scope and limitations 

This report has been prepared by GHD for City of Newcastle and may only be used and relied 
on by City of Newcastle for the purpose agreed between GHD and the City of Newcastle as set 
out in Sections 1.2 and 1.4 of this report.

GHD otherwise disclaims responsibility to any person other than City of Newcastle arising in 
connection with this report. GHD also excludes implied warranties and conditions, to the extent 
legally permissible.

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

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

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.

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

The opinions, conclusions and any recommendations in this report are based on information 
obtained from, and testing undertaken at or in connection with, specific sample points. Site 
conditions at other parts of the site may be different from the site conditions found at the specific 
sample points.

Investigations undertaken in respect of this report are constrained by the particular site 
conditions, such as the location of buildings, services and vegetation. As a result, not all 
relevant site features and conditions may have been identified in this report.

Site conditions (including the presence of hazardous substances and/or site contamination) 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.
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2. Legislative context 
2.1 NSW legislation 

2.1.1 Environmental Planning and Assessment Act 1979 

The EP&A Act forms the statutory basis for planning and environmental assessment in NSW. 
The Minister for Planning, statutory authorities and local councils are responsible for 
implementing the EP&A Act. The EP&A Act includes provisions to ensure that the potential 
environmental impacts of a development are assessed and considered in the decision making 
process. Substantial amendments to the EP&A Act came into effect on 1 March 2018.

The proposal is designated and integrated development and subject to assessment and 
approval under Part 4 of the EP&A Act. As the capital investment value of the works is greater 
than five million dollars, Council’s functions as a determining authority are delegated to the 
Hunter and Central Coast RPP.

In determining a development application, the consent authority is required to take into 
consideration the likely impacts on the terrestrial and aquatic environment. The EP&A Act 
references provisions set out in Part 7 of the BC Act and Part 7A of the FM Act.

2.1.1.1 State Environmental Planning Policy (Coastal Management) 2018
The Coastal Management SEPP came into force on 3 April 2018 and replaces SEPP 14 -
Coastal Wetlands, SEPP 26 - Littoral Rainforests and SEPP 71 - Coastal Protection, and 
amends a number of other SEPPs, LEPs and the Standard Instrument.

The proposal is situated on land within and in proximity to areas mapped as coastal wetland 
under this policy. Therefore in accordance with Clause 10 and 11 of the Coastal Management 
SEPP, development consent for the proposal is required. In particular, Clause 10 states that 
consent for the following is required within the coastal wetland:

(a) the clearing of native vegetation within the meaning of Part 5A of the Local Land Services 
Act 2013,

(b) the harm of marine vegetation within the meaning of Division 4 of Part 7 of the Fisheries 
Management Act 1994,

(c) the carrying out of any of the following:

(i) earthworks (including the depositing of material on land),

(ii) constructing a levee,

(iii) draining the land,

(iv) environmental protection works,

(d) any other development.

Clause 11 states that development consent must not be granted in the proximity area for coastal
wetlands unless the consent authority is satisfied that the proposal would not significantly 
impact on:

(a) the biophysical, hydrological or ecological integrity of the adjacent coastal wetland …, or

(b) the quantity and quality of surface and ground water flows to and from the adjacent coastal 
wetland ...
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2.1.1.2 State Environmental Planning Policy (Koala Habitat) No. 44
State Environmental Planning Policy No. 44 – Koala Habitat Protection (SEPP 44) aims to 
encourage the proper conservation and management of areas of natural vegetation that provide 
habitat for koalas to ensure a permanent free-living population over their present range and 
reverse the current trend of koala population decline by:

(a) requiring the preparation of plans of management before development consent can be 
granted in relation to areas of core koala habitat, and

(b) encouraging the identification of areas of core koala habitat, and

(c) encouraging the inclusion of areas of core koala habitat in environment protection zones.

The policy applies to land within LGAs listed under Schedule 1. Newcastle is listed under 
Schedule 1 and therefore the policy applies to the proposal. 

Part 2 of the SEPP outlines the development control provisions. Clause 7 states:

(1) Before a council may grant consent to an application for consent to carry out development 
on land to which this Part applies, it must satisfy itself whether or not the land is a potential 
koala habitat. 

(2) A council may satisfy itself as to whether or not land is a potential koala habitat only on 
information obtained by it, or by the applicant, from a person who is qualified and experienced in 
tree identification. 

(3) If the council is satisfied: 

(a) that the land is not a potential koala habitat, it is not prevented, because of this Policy, 
from granting consent to the development application, or 

(b) that the land is a potential koala habitat, it must comply with clause 8.

Clause 8 requires core koala habitat to be identified on land that is identified to be potential 
koala habitat. 

The definitions of potential and core koala habitat are defined under SEPP 44 as follows:

Potential koala habitat means areas of native vegetation where the trees of the types 
listed in Schedule 2 constitute at least 15% of the total number of trees in the upper or 
lower strata of the tree component.

Core koala habitat means an area of land with a resident population of koalas, evidenced 
by attributes such as breeding females (that is, females with young) and recent sightings of 
and historical records of a population.

2.1.2 Biodiversity Conservation Act 2016 

The BC Act provides legal status for biota of conservation significance in NSW. The BC Act 
aims to, amongst other things, ‘maintain a healthy, productive and resilient environment for the 
greatest well-being of the community, now and into the future, consistent with the principles of 
ecologically sustainable development’. It provides for the listing of threatened species and 
communities, establishes a framework to avoid, minimise and offset the impacts of proposed
development (the BOS), and establishes a scientific method for assessing the likely impacts on 
biodiversity values and calculating measures to offset those impacts (the BAM). 
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2.1.2.1 Biodiversity offset scheme and biodiversity assessment methodology
The BC Act, together with the Biodiversity Conservation Regulations 2017, provides a 
mechanism to address impacts on biodiversity from land clearing associated with development. 
Under this legislation, the BOS provides a framework to avoid, minimise and offset impacts of 
development on biodiversity.

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

The BAM was established by OEH as a standard method to implement the aims of the BOS and 
to address the loss of biodiversity and threatened species. The scheme creates a market 
framework for the conservation of biodiversity values and the offsetting of development impacts. 
It also provides the mechanisms to offset impacts of development, clearing or biodiversity 
certification such that there is no loss of biodiversity values. 

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

2.1.2.2 BOS thresholds
The proposal exceeds the BOS thresholds set out in Clause 7.1 of the Biodiversity Conservation 
Regulation 2017 as it would involve clearing of native vegetation on land included on the 
Biodiversity Values Map published under Clause 7.3 of the regulations. For the purpose of the 
BC Act, any development that exceeds the BOS thresholds is considered likely to significantly
affect threatened species and so a BDAR must be prepared in accordance with the BAM. 

2.1.3 Fisheries Management Act 1994 

The objects of the FM Act are to conserve, develop and share the fishery resources of the State 
for the benefit of present and future generations. It provides for the listing of threatened species, 
populations and ecological communities, listing of 'Key Threatening Processes', and the 
requirements or otherwise for the preparation of a Species Impact Statement (SIS).

One of the objectives of the FM Act is to ‘conserve key fish habitats’ which includes aquatic 
habitats that are important to the maintenance of fish populations generally and the survival and 
recovery of threatened aquatic species. The way in which this occurs is through the issuing of 
permits by the Minister under Part 7 of the Act. To assist in the protection of key fish habitats, 
DPI has produced the Policy and guidelines for fish habitat conservation and management (DPI, 
2013). This policy applies to the following developments, works or activities, each of which can 
impact on key fish habitat:

Dredging or reclamation

Impeding fish passage

Damaging marine vegetation

De-snagging
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The FM Act has been considered in this assessment through:

Desktop review to determine the threatened biota that are predicted to occur within the 
locality of the proposal and hence could occur, subject to the habitats present

Aquatic habitat assessment

Assessment of potential impacts on threatened biota and key fish habitat

Identification of suitable impact mitigation and environmental management measures for 
aquatic habitats, where required

2.1.4 Biosecurity Act 2015 

The Biosecurity Act 2015 provides for risk-based management of biosecurity in NSW. It 
provides a statutory framework to protect the NSW economy, environment and community from 
the negative impact of pests, diseases and weeds.

The primary object of the Act is to provide a framework for the prevention, elimination and 
minimisation of biosecurity risks posed by biosecurity matter, dealing with biosecurity matter, 
carriers and potential carriers, and other activities that involve biosecurity matter, carriers or 
potential carriers.

In NSW, all plants are regulated with a general biosecurity duty to prevent, eliminate or minimise 
any biosecurity risk they may pose. Any person who deals with any plant, who knows (or ought 
to know) of any biosecurity risk, has a duty to ensure the risk is prevented, eliminated or 
minimised, so far as is reasonably practicable.

Four priority weeds for the Hunter region were recorded in the subject site. Legal requirements 
to minimise the potential for the introduction and/or spread of weeds as a result of the proposal 
are discussed further in Section 5.2.

2.2 Commonwealth legislation 

2.2.1 Environment Protection and Biodiversity Conservation Act 
1999 

The purpose of the EPBC Act is to ensure that actions likely to cause a significant impact on 
‘matters of national environmental significance’ undergo an assessment and approval process. 
Under the EPBC Act, an action includes a project, a development, an undertaking, an activity or 
a series of activities, or an alteration of any of these things. An action that ‘has, will have or is 
likely to have a significant impact on a matter of national environmental significance’ is deemed 
to be a ‘controlled action’ and may not be undertaken without prior approval from the Australian 
Minister for the Environment. MNES relevant to this report include RAMSAR wetlands, 
threatened species and ecological communities and migratory species. 

The EPBC Act has been considered in this assessment through:

Desktop review to determine the listed biodiversity matters that are predicted to occur 
within the locality of the proposal and hence could occur, subject to the habitats present.

Targeted field surveys for listed threatened biota and migratory species.

Assessment of potential impacts on threatened and migratory biota, including assessments 
of significance in accordance with the EPBC Act Significant Impact Guidelines 1.1 (DotE, 
2013).

Identification of suitable impact mitigation and environmental management measures for 
threatened and migratory biota, where required.
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3. Method 
The biodiversity assessment for the proposal was undertaken in two broad stages. The
biodiversity assessment commenced in 2016 and was undertaken under transitional 
arrangements provided under the Biodiversity Conservation (Savings and Transitional) 
Regulation 2017. For this reason, this stage of assessment predates the application of the BAM. 
Work on the second stage of the assessment (undertaken since 25 February 2018) was carried 
out in accordance with the BAM after the transitional arrangements ended and former planning 
provisions no longer applied. 

This chapter summarises the assessment methods, survey effort and data sources used in the 
preparation of this BDAR and includes both stages of the assessment. 

3.1 Data sources 

The following table summarises the data sources used in the preparation of this BDAR:

Table 3-1 Databases accessed to assess habitat suitability of the subject 
site and the broader locality 

Data theme Dataset or database Application Source
Aerial
imagery

Aerial photograph Primary basis for all linework 
and attribution. Used to estimate 
native vegetation cover within 
the buffered assessment area 
and native vegetation extent 
within the subject site. 

Dataset sourced 
from Land and 
Property 
Information (© LPI 
2012).

Bioregion IBRA region and 
subregion

Assisted in the identification of 
region and subregional 
characteristics, and required for 
the landscape component of the 
BAM.

DEE (2017a)

GDE Atlas of 
Groundwater 
Dependent 
Ecosystems (GDE) 
web service

A national dataset used to 
analyse the presence of GDE’s 
within the locality of the study 
area.

BOM (2018)

Geology
and Soils

Acid Sulfate Soils 
Risk Data

Assisted in the identification of 
soil hazards, required for the 
landscape component of the 
BAM.

OEH (2019a)

Geology 
and Soils

NSW (Mitchells) 
Landscape - version 
3.1

Assisted in the identification of 
soil landscapes, required for the 
landscape component of the 
BAM.

DECC (2008b)

Geology 
and Soils

Soil landscapes of 
the Singleton
1:100,000 sheet

Assisted in the determination of 
vegetation types and threatened 
communities.

Matthei (1995a)

Tenure National Parks 
Estate

Identifying landscape features. OEH (2019c)

Threatened 
species and 
communities

Office of 
Environment and 
Heritage (OEH) 
Wildlife Atlas 
database (licensed)

Search conducted for records of 
threatened species, populations 
and threatened ecological 
communities (TECs) listed under 
the BC Act that have been 
recorded within the locality, data 
supplied by OEH on 30 January 
2019.

OEH (2019d)
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Data theme Dataset or database Application Source
Threatened 
species and 
communities

The Commonwealth 
Department of the 
Environment and 
Energy (DEE) 
Protected Matters 
Search Tool 
(PMST),

Search conducted for all MNES 
considered possible within a 
10 km radius of the proposal.

DEE (2018a)

Threatened 
species and 
communities

Threatened Fish 
Distribution mapping

Assisted in identifying potential 
threatened fish species listed 
under the FM Act. 

DPI (2018)

Threatened 
species 
habitat

Key Fish Habitat 
mapping

Assisted in identifying 
threatened fish habitat protected 
under the FM Act.

DPI (2007)

Threatened 
species 
information

OEH Threatened 
Biodiversity Profiles 

OEH online species profiles for 
threatened species and 
communities listed under the BC 
Act.

OEH (2018f)

Threatened 
species 
information

The Department of 
Environment and 
Energy (DEE)-
Species Profile and 
Threats Database 
(SPRAT)

DEE online species profiles and 
threats database for species an 
ecological communities listed 
under the EPBC Act.

DEE (2018b)

Threatened 
species 
information

Threatened Species 
Data Collection (as
licenced user)

Source of ecological data used 
to undertake the threatened 
species component of the BAM. 

OEH (2018c)

Vegetation BioNet Vegetation 
Classification

Assisted in the identification of 
relevant PCTs.

OEH (2018d)

Vegetation Regional vegetation 
mapping layer from 
the Lower Hunter 
and Central Coast 
Regional 
Management 
Strategy.

Assisted in the identification of 
relevant PCTs and used as 
preliminary mapping during 
ground-truthing surveys.

LHCCREMS 
(2003)

Waterways 
and
wetlands

Coastal Wetland 
mapping (Coastal 
Management SEPP)

Assisted in the identification of 
significant wetlands, required for 
the landscape component of the 
BAM.

DPE (2018)

Waterways 
and
wetlands

Directory of 
Important Wetlands 
spatial database 
(downloaded under 
licence)

Assisted in the identification of 
significant wetlands, required for 
the landscape component of the 
BAM.

DEWHA (2008)

Waterways 
and
wetlands

National dataset of 
Australia's Ramsar 
Wetlands 
(downloaded under 
licence)

Assisted in the identification of 
significant wetlands, required for 
the landscape component of the 
BAM.

DoE (2015)

Waterways 
and
wetlands

Watercourses Assisted in the identification of 
waterways and stream orders, 
required for the landscape 
component of the BAM.

Dataset sourced 
from Land and 
Property 
Information (© LPI 
2016). Based in 
data capture 
program dated 
2003.



GHD | Report for City of Newcastle - Richmond Vale Rail Trail - Shortland to Tarro & Pambalong, 2218317 | 7

Data theme Dataset or database Application Source
Weeds NSW Weedwise Assisted in identifying relevant 

priority weeds for the Hunter 
region.

DPI (2019b)

Wildlife
corridors

Key Fauna Corridors Assisted in the identification of 
wildlife corridors, required for the 
landscape component of the 
BAM.

DECCW (2011);
Scotts (2003)

3.2 Desktop assessment 

A desktop assessment was undertaken to identify threatened flora and fauna species, 
populations and ecological communities listed under the BC 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 BAM calculations. Database records pertaining to the study area and 
locality (i.e. within a 10 km radius of the proposal area) were reviewed prior to field 
investigations.

In order to assess the suitability of the habitat within the subject site and the broader locality for 
threatened species and ecological communities, the desktop assessment evaluated the 
following baseline data: 

Landscape-scale features of the study area in accordance with Section 4.2 of the BAM 
(OEH, 2017a).

Site context of the study area that includes assessing vegetation cover and patch size as 
required under Subsections 4.3.2 and 5.3.2 of the BAM (OEH, 2017a).

The likely distribution of native vegetation and threatened ecological communities (TECs),
based on previous mapping and aerial photograph interpretation, for targeted field 
verification as required under Section 5 of the BAM (OEH, 2017a).

A list of predicted and candidate threatened species and populations of flora and fauna to 
assess the habitat suitability and threatened biodiversity data collection (TBDC) as required 
under Section 6 of the BAM (OEH, 2017a).

Evaluate baseline information to determine whether additional surveys, mapping and 
reporting is required to support project approval.

3.2.1 Likelihood of occurrence assessment 

Following collation of database records and species and community profiles, a ‘likelihood of 
occurrence’ assessment was prepared with reference to the broad habitats contained within the 
disturbance footprint. This was further refined following field surveys, as described below 
(Sections 3.3 and 3.3.2). The likelihood of threatened and migratory biota occurring in the 
subject site was assessed based on presence of records from the locality since 1980, species 
distribution and habitat preferences, the suitability of potential habitat present in the subject site 
and broader subject area. Habitat suitability for Potential and Candidate species identified by 
the initial BAM calculator was assessed in accordance with Section 6.4 of the BAM (OEH,
2017a). The results of this assessment are provided in Section 6. The assessment of the likely 
occurrence of threatened species within the subject site is provided in Appendix A.
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3.2.2 Identifying groundwater dependent ecosystems 

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

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

3.3 Field survey 

Baseline field surveys were initially conducted in 2016-2017 and were carried out across the 
Richmond Vale Rail Trail, inclusive of the subject site. Site investigations were undertaken by
two ecologists across five days in September and October 2016, during which vegetation 
ground-truthing surveys, systematic floristic plot sampling, habitat assessment, diurnal bird 
surveys, and opportunistic threatened flora and fauna searches were carried out. Additional 
microbat surveys were conducted in January 2017 to the west of the subject site at three 
locations corresponding to three separate brick-lined tunnels in Stockrington.

The results of the baseline surveys in 2016-2017 indicated that the biodiversity values of the 
subject site are strongly influenced by the predominantly wetland and estuarine habitats present 
(as recognised by the designation of the majority of the subject site as Ramsar wetland, 
nationally important wetlands and national park), and the presence of the M1 underpass tunnel 
within proximity of the vegetated slopes of the Sugarloaf Range to the west. For this reason, the 
key biodiversity values were identified to be habitats for threatened and migratory wetland birds, 
and habitats for cave-roosting microchiropteran bats. 

Field survey recommenced in early 2019 and was undertaken within the threatened species 
assessment framework as prescribed in the BAM (OEH, 2017a). The field survey was limited to 
the subject site and focussed on further refining the vegetation mapping to identify plant 
community types (PCTs) and vegetation zones, collecting vegetation integrity plot data, and 
undertaking targeted threatened species surveys for the assessment of species credit entities. 

The following sections provide details of the field survey undertaken.

3.3.1 Baseline surveys (2016-2017) 

Flora survey

Vegetation within the subject site was surveyed with reference to the BioBanking Assessment 
Methodology (BBAM) (DECC, 2009a) and the DEC (2004) Threatened Biodiversity Survey and 
Assessment: Guidelines for Developments and Activities.

The flora survey involved the following techniques, which are described in detail below:

Vegetation surveys and mapping

BioBanking plot-transect surveys

Opportunistic threatened flora searches

Survey sites were selected using air photo interpretation and field habitat assessment. The 
locations of plot-transect surveys completed during the flora survey are shown in Figure 3-1.
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Vegetation surveys and mapping

Vegetation within the subject site was assessed against identification criteria for State and 
Commonwealth listed TECs. Vegetation and habitats were compared with descriptions provided 
in OEH (2018d) and DEE (2018b) profiles.

Plot and transect surveys were conducted on site in accordance with the BBAM. A total of four 
plots were sampled within the subject site (Figure 3-1). The site value was determined by 
assessing the following ten site condition attributes against benchmark values:

1. Native plant species richness

2. Native overstorey cover

3. Native midstorey cover

4. Native ground cover (grasses)

5. Native ground cover (shrubs)

6. Native ground cover (other)

7. Exotic plant cover (calculated as percentage of total ground and mid-storey cover)

8. Number of trees with hollows

9. Proportion of over-storey species occurring as regeneration

10. Total length of fallen logs

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 x 20 metre
portion of each plot/transect. 

Due to the narrow linear nature of the proposal, plots were positioned to include vegetation 
outside the clearing area as well as vegetation to be removed.

Opportunistic and incidental observations of additional flora species were recorded at all times 
during field surveys in order to compile a list of the dominant species present within the subject 
site. Casual identification of potential habitat for threatened flora species was also undertaken 
throughout the course of the flora survey and while incidentally traversing the subject site. This 
included identification of known associated species, identification of particular micro-climate
conditions that may favour or enable threatened species to occur, as well as visual observations 
of threatened species if encountered. All observations of threatened flora or potential habitat for 
threatened flora species were recorded along with a waypoint captured with a hand-held GPS.

All vascular plants (i.e. not mosses, lichens or fungi) observed were recorded on proforma field 
data sheets. Each species list was accompanied by a detailed biophysical description, including 
vegetation structure, soils, geology and geomorphology, habitat and fire and disturbance 
history. Plant specimens that could not be identified rapidly in the field were collected and 
subsequently identified using standard botanical texts. Structural vegetation communities were 
described according to classifications made by Specht (1970). Plant identifications were made 
according to nomenclature in Harden (1990-93) and Royal Botanic Gardens Trust (2018). Plant 
specimens which were difficult to identify (either insufficient sample collected or buds/fruiting 
bodies were not available at the time of the survey) were identified to genus level.
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Threatened flora searches

The habitat requirements for threatened flora predicted to occur by the desktop assessment 
were identified prior to the field survey. Those requirements were then compared with those 
habitats present within the site during the field survey and an assessment of the likelihood of 
occurrence was completed based on consideration of known distributions, previous records in 
the locality and habitat requirements for each species. Searches for threatened plants in areas 
of suitable habitat were conducted during all traverses across the subject site, typically when 
walking between quadrats or similar. 

The timing of field surveys was suitable for the detection/identification of the majority of 
threatened flora previously recorded or predicted to occur within 10 kilometres of the subject 
site.

The habitat assessments allowed for identification of habitat resources for cryptic species, in 
order to make an assessment of their likelihood of occurring within the disturbance footprint. As 
such, the survey was not designed to detect all species, rather to provide an overall assessment 
of the ecological values within the subject site in order to predict potential impacts of the 
proposal, with particular emphasis on threatened biota and their habitats. The field survey 
aimed to identify areas of suitable habitat for cryptic species were possible.

Terrestrial fauna survey

Fauna survey techniques and effort conducted in the 2016-2017 surveys are summarised in
Table 3-2. Surveys were undertaken across the entire Richmond Vale Rail Trail, although only 
the surveys relevant to the proposal are presented and considered in this BDAR. All fauna 
observations were recorded on pro forma field data sheets.

Bat roost surveys and ultrasonic call recording

Microbat surveys targeting potential microbat roost sites were undertaken in two stages.

In the first stage, potential roost sites were identified at three separate brick-lined tunnels at 
Stockrington to the west of the study area. Visual inspections of these potential diurnal bat 
roosts, as well as the overnight deployment of an Anabat Express detector across three 
separate nights were undertaken to identify any microbat species that were present. Calls were 
identified using zero-crossing analysis and AnalookW software (version 4.1z, Chris Corben 
2015) by visually comparing the time-frequency graph and call characteristics (e.g. 
characteristic frequency and call shape) with reference calls and/or species call descriptions 
from available reference material.

Once the presence of microbat species were confirmed at the potential roost sites, follow up 
inspections of the Stockrington tunnels were conducted in January 2017 to assess the likely 
presence of diurnal and/or maternity roosts for cave-roosting microbat species. Nocturnal 
assessments were conducted by four ecologists at the three tunnel locations. The ecologists 
inspected the tunnels for evidence of roosting microbats during daylight hours. This was 
followed by a survey at dusk to determine if microbats were emerging from tunnels or rock 
crevices. 
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Table 3-2 Fauna survey methods and effort - 2016-2017 survey period 

Survey dates Survey method and effort¹
21-23 Sept 2016 Habitat assessment

Vegetation ground-truthing 
Targeted threatened flora searches
Dawn bird surveys (x 2 mornings)

30 Sept - 2 Oct 2016 Ultrasonic call recording surveys (using Anabat detectors) at the 
Stockrington tunnels x 3 (to the west of the subject site)
One echolocation recording unit deployed overnight at each of three 
tunnels

13 - 14 Oct 2016 Systematic vegetation plot-transect surveys
Nine plots, four within the subject site

23 Nov 2016 Koala Spot Assessment Technique surveys at three locations 
(George Booth Drive, Kurri Kurri)

12, 30 Jan 2017 Dusk bat observation surveys at the Stockrington tunnels x 3 (to the 
west of the subject site)

¹ For entire Richmond Vale Rail Trail route

Diurnal bird surveys

Bird surveys were performed opportunistically during daylight hours. Species were identified by 
sight and call. Incidental observations made outside the targeted survey period were also 
recorded.

Opportunistic fauna surveys

Opportunistic and incidental observations of fauna species were recorded at all times during the 
field survey. Survey effort was concentrated on suitable areas of habitat throughout the course 
of the survey, for instance burrows and diggings were noted, fallen timber or rocks were 
scanned and lifted to search for frogs and reptiles, and mature trees were scanned for roosting 
birds.

Survey conditions

Bureau of Meteorology (BOM) records for the survey date are outlined in Table 3-3. These 
records were taken at the Newcastle University Weather Station (station 061390) 1, located
approximately 7 kms from the subject site (BOM, 2019).

Table 3-3 Daily weather observations during the 2016/2017 survey period 

Date Minimum temp (°C) Maximum temp (°C) Rainfall (mm)
21/09/2016 12.4 19.2 0.4
22/09/2016 12 21.5 6
23/09/2016 13.3 21.8 0
30/09/2016 8.8 20.9 2.4
01/10/2016 12.9 22 0
02/10/2016 9.5 23.8 0
13/10/2016 11.4 16.4 11.8
14/10/2016 9 20 0
23/11/2016 17.2 34 0
12/01/2017 23.5 28.2 0
30/01/2017 21.5 40.2 0

                                                
1 http://www.bom.gov.au/nsw/forecasts/newcastle.shtml
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3.3.2 Field survey (2019) 

Staged surveys of the subject site were conducted in accordance with the BAM and with 
reference to appropriate threatened species survey guidelines for targeted species (DEC, 2004;
OEH, 2016a). Site surveys included:

Site stratification and refinement of vegetation mapping

Sampling of vegetation integrity plot/transects

Habitat assessments

Targeted surveys for threatened flora and fauna.

Table 3-4 Field survey methods and effort - 2019 survey period¹ 

Survey date Techniques
24 January 2019 Ground-truth vegetation mapping

Vegetation zone mapping
Habitat assessment

8 February 2019 Vegetation integrity plots
Targeted flora survey

3 – 8 March 2019 Arboreal mammal trapping (Elliot A)
Diurnal bird surveys
Anabat survey
Nocturnal microbat survey
Active search of bat roosts
Stagwatching potential owl tree
Spotlighting
Frog call playback (including GGBF)
Habitat assessments 

11 March 2019 Anabat survey
18 April 2019 Vegetation integrity plots

Targeted flora survey

¹ For study area only, from Shortland to Tarro, and Pambalong.

Vegetation and flora surveys

Vegetation mapping

Vegetation was assessed with reference to the BAM (OEH, 2017a). Regional vegetation 
mapping was ground-truthed in the field to verify community type and boundaries, floristic and 
structural homogeneity within patches and to update mapping as required. 

Native vegetation communities in the study area were assigned to the closest equivalent Plant 
Community Type (PCT) held in the BioNet Vegetation Classification database (OEH, 2018d).
The closest equivalent PCT for each vegetation community was determined through a 
comparison of the floristic descriptions of PCTs in the database with the plot/transect data 
collected from the site. In addition to floristic and structural similarity, the landscape position, soil 
type and other diagnostic features of the vegetation communities on the sites were also
compared to the descriptions in the database in order to determine the most suitable PCT. 
TECs as defined in NSW and Commonwealth legislation were also identified. 
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The native vegetation in the subject site was then stratified into vegetation zones in accordance 
with Section 5.3.1 of the BAM (OEH, 2017a). A vegetation zone is defined in the BAM as a 
relatively homogenous area that is of the same vegetation type and broad condition. Each 
vegetation zone was assigned a patch size in accordance with Section 5.3.2 of the BAM (OEH,
2017a).

Vegetation integrity survey plots (assessing site condition)

Following the stratification of the subject site into vegetation zones, plot surveys were conducted 
in accordance with Section 5.3.3 and Section 5.3.4 the BAM (OEH, 2017a) to obtain vegetation 
integrity data for the calculation of biodiversity credits. Floristic plot data is provided in 
Appendix C.

Plots were located to comply with the minimum number of plots required by Table 4 in the BAM 
(OEH, 2017a). Due to the linear and highly narrow configuration of the subject site, five plots
used in the BAM calculations are located outside the subject site boundary. Plots that were 
located outside of the subject site were representative of the condition of vegetation within the 
subject site. In total, 11 plots were sampled within the study area, with six plots located within 
the subject site and five plots located just outside of the subject site. 

The location of survey plots is shown on Figure 3-1 and the minimum plot survey requirements 
are summarised in Table 3-5. Plots were located randomly within each of the vegetation zones. 
Due to the configuration of the subject site, location of plots near ecotones, tracks and their 
edges or other locally disturbed areas could not be avoided.

The site value was determined by assessing ten attributes used to assess function, composition 
and structure of vegetation. The site value is measured using replicate paired 400 m2 plots
nested within 1,000 m2 plots. These attributes were then assessed 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 (DECC, 2009a). The configuration of the plots was modified from the standard 20 x 
20 metre design, to a 10 x 40 metre rectangle design for the compositional and structural 
assessment (maintaining the 400 m2 sample area). For the functional component of the 
vegetation integrity assessment, the configuration of the plot was modified from 20 x 50 metres 
to 10 x 100 metres (maintaining the 1,000 m2 sample area).

Attributes assessed within each plot are listed in Table 3-6. All flora species were identified 
according to the nomenclature of the Royal Botanic Gardens and Domain Trust (RBGT, 2018).
Each species identified was allocated a growth form group2 and designated as either native, 
exotic or high threat exotic in accordance to the lists provided in the BAM calculator. 

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

                                                
2 TG – tree, SG – shrub, GG – grass/grasslike, FG – forb, EG – fern, OG – other (Table 3 of the BAM, OEH 2017a)
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Table 3-6 Site data collected within each plot  

Attribute Area assessed
Native plant species richness 10 x 40 metre plot
Percentage foliage cover for each species 10 x 40 metre plot
Estimated number of individuals for each species 10 x 40 metre plot
Number of large trees 10 x 100 metre plot
Tree regeneration (presence/absence) 10 x 100 metre plot
Tree stem size class 10 x 100 metre plot
Total length of fallen logs 10 x 100 metre plot
Litter cover 5 times 1 x 1 metre plot
High threat exotic vegetation cover 10 x 100 metre plot
Hollow bearing trees 10 x 100 metre plot

Targeted threatened flora surveys

Potential candidate species credit entities for the subject site were identified and assessed in 
accordance with Section 6.3 and steps 1 to 4 of Section 6.4 of the BAM (OEH, 2017a). All 
threatened plants are classified under the BAM as species credit entities as their occurrence 
cannot be reliably predicted based on vegetation type. 

The suite of threatened plants with potential to occur in the study area was identified based on 
the desktop assessment results and the species credit entities identified by preliminary BAM 
Credit Calculations (see Appendix A). Habitat for these species was identified and assessed 
based on OEH threatened species profiles and the experience and judgement of GHD 
ecologists. The majority of the subject site is highly modified and is dominated by exotic species 
and can be readily discounted as supporting occurrences of threatened plant species.

A limited number of threatened species associated with woodland and forest habitats, and with 
brackish or estuarine habitats were considered to have marginal potential habitat within the 
subject site. These were mainly groundcover species, and include Maundia triglochinoides,
Persicaria elatior (Tall Knotweed) and Zannichellia palustris.

Noting the narrow and largely modified nature of the ground vegetation within the subject site, 
searches were undertaken with due consideration of threatened species survey guidelines 
(DEC, 2004; OEH, 2016a), by utilising meandering traverses in marginal potential habitat within 
the subject site, focussing on margins of native vegetation patches and edge of tracks. 

Terrestrial fauna surveys

Fauna habitat assessment

Fauna habitat assessments were undertaken throughout the subject site and surrounding 
subject areas during March 2019. The habitat assessment included observations of potential
shelter, basking, roosting, nesting and/or foraging sites. Specific habitat features and resources 
such as water bodies, food trees, the density of understorey vegetation, the composition of 
ground cover, the soil type, presence of hollow-bearing trees, leaf litter and ground debris were 
noted.
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Indicative habitat criteria for targeted threatened species (i.e. those determined as having the 
potential to occur within the proposal site following the desktop review) were identified prior to 
fieldwork. Habitat criteria were based on information provided in OEH and DEE threatened 
species profiles3, field guides, and the knowledge and experience of GHD field ecologists. 

Habitat assessments included searches for resources of potential value to threatened fauna 
including (but not limited to):

Trees with bird nests or other potential fauna roosts (such as hollow-bearing trees)

Rock outcrops, caves or overhangs providing potential shelter sites for fauna

Burrows, dens and warrens

Distinctive scats or latrine sites, owl white wash and regurgitated pellets under roost sites

Tracks or animal remains

Evidence of activity such as feeding scars, scratches and diggings

Specific food trees and evidence of foraging (chewed Allocasuarina cones, the presence of 
winter-flowering eucalypts and feed trees of the Koala (Phascolarctos cinereus))

The locations and quantitative descriptions of significant habitat features were captured with a 
handheld GPS unit and photographed where appropriate. The field survey effort included dawn 
and dusk observations of hollows for evidence of occupancy.

Targeted threatened fauna surveys

Under Section 6.2 of the BAM, targeted surveys are not required for threatened fauna species 
that can be reliably predicted to occur at the subject site based on habitat surrogates (‘predicted’
threatened species, or ‘ecosystem credit entities’). These species are assumed to be present 
within certain PCTs, given a certain patch size and condition. Nonetheless these species and 
their habitats were recorded along with fauna that are not listed as threatened, as a general 
guide to the condition and biodiversity value of the subject site.

Species that cannot be reliably predicted through habitat surrogates are referred to as 
‘candidate’ threatened species (or ‘species credit entities’). For these species, a targeted survey 
or an expert report is required to confirm the presence or absence of the species in the subject 
site. Dual credit species (those that require assessment as both ecosystem and species credits)
are species where part of the habitat is assessed as a species credit entity, typically breeding or 
nesting habitat, and the remainder of the habitat is assessed for as ecosystem credits (such as 
foraging habitat). Targeted survey is only required for the species credit component. 

Targeted fauna survey techniques and effort conducted in the study area are summarised in 
Table 3-7. Survey effort was stratified across the entire study area, noting that fauna species 
are mobile and may rely upon habitat resources in the study area even if not directly observed 
at the area. All fauna observations were recorded on pro forma field data sheets.

                                                
3 https://www.environment.nsw.gov.au/threatenedspeciesapp/ for EPBC Act listed species (accessed 30/01/2019)
http://www.bionet.nsw.gov.au/ for BC act listed candidate species (accessed 09/05/2019)
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For some species credit entities, OEH have identified ‘important habitat’ within which these 
species must be assumed to be present. For these species, targeted seasonal surveys are not 
required (Section 6.4.1.25 of the BAM). OEH confirmed that mapped areas of important habitat 
intersect with the subject site for the following candidate threatened species:

Curlew Sandpiper (Calidris ferruginea)

Black-tailed Godwit (Limosa limosa)

Terek Sandpiper (Xenus cinereus)

These candidate threatened species were assumed to be present and no targeted survey was 
required. 

The following non-threatened species also have mapped areas of important habitat that 
intersects with the subject site:

Bar-tailed Godwit (Limosa lapponica baueri)

Eastern Curlew (Numenius madagascariensis)

Red Knot (Calidris canutus)

These species are not listed under the BC Act and so are not assessable under the BAM as 
candidate threatened species. However, these species are listed under the EPBC Act and are 
assessed in this BDAR as an MNES. 

Survey conditions

The field surveys were undertaken in March 2019. The Bureau of Meteorology (BOM) records 
for the survey date are outlined in Table 3-8. These records were taken at the Newcastle 
University Weather Station (station 061390)4, located approximately 7 kms from the subject site.

Table 3-8 Daily weather observations during the 2019 survey period 

Date Minimum temperature 
(Degrees Celsius)

Maximum temperature 
(Degrees Celsius)

Rainfall (mm)

03/03/2019 19.3 29.5 0
04/03/2019 19.5 32.4 0
05/03/2019 19.8 32.8 0
06/03/2019 22 38.2 0
07/03/2019 20.2 22.5 3
08/03/2019 16.8 NA 0
11/03/2019 21 29.4 0
18/04/2019 13 26.2 0

3.3.3 Aquatic habitat assessment 

A rapid aquatic habitat assessment was undertaken along the two creeks that intersect the 
alignment of the subject site:

Ironbark Creek

Fishery Creek

The character and condition of the both creeks were assessed. 

                                                
4 http://www.bom.gov.au/nsw/forecasts/newcastle.shtml
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An assessment of potential habitat for threatened aquatic species was based on the habitat 
assessments undertaken during the field survey and published habitat preferences of 
threatened biota. Key fish habitat maps for the area (DPI, 2007) were reviewed and key fish 
habitat was identified according to the following classifications as detailed in (DPI, 2013):

Type 1 – highly sensitive fish habitat (includes freshwater habitats that contain in-stream 
gravel beds, rocks greater than 500 mm in two dimensions, snags greater than 300 mm in 
diameter or three metres in length, or native aquatic plants; known or expected protected or 
threatened fish habitat; and areas of critical habitat).

Type 2 – moderately sensitive key fish habitat (freshwater habitats other than those defined
in Type 1).

Type 3 – minimally sensitive key fish habitat (ephemeral aquatic habitat not supporting 
native aquatic or wetland vegetation).

Not key fish habitat (includes first and second order streams on gaining streams).

3.3.4 Survey limitations 

Targeted survey for Green and Golden Bell Frog was not undertaken within the scope of the 
2019 field survey due to the lack of adequate rainfall within the planned field season. Given that 
additional targeted surveys for this species was not possible (and for other reasons as 
discussed in Section 5.4 and Section 6, this species was assumed to be present at the site.

3.4 Geographic information system (GIS) 

GIS analysis is an integral part of the BAM. GIS was used to:

Plot the subject site on a high resolution aerial photo base and to map vegetation zones, 
survey effort, habitat resources and biodiversity values across the site.

Calculate the extent of native vegetation to be impacted.

Identify patch sizes relevant to the proposal site.

Confirm the relevant IBRA bioregion, IBRA subregion and Mitchell Landscape for the site.

Additional GIS analysis was used to plot a 500 m buffer area surrounding the site in which site 
context components were calculated. Native vegetation cover, extent and connectivity were 
assessed using aerial photography. Air photo interpretation was used to identify and record 
distinct vegetation patches, determine the broad condition state of vegetation types and the 
location and extent of vegetated habitat corridors. Aerial photography was examined at scales 
between 1:2000 and 1:4000. 

The buffer area and GIS area calculations were used to enter information about landscape 
value and to determine the change in Landscape Value score by assessing the impact of the 
proposal on native vegetation cover and connectivity as well as the patch size.

3.5 BAM calculations 

The proposal was assessed according to the methodology presented in the BAM (OEH, 2017a),
the BAM operational manual Stage 1 (OEH, 2018a) and the Biodiversity Assessment Methods 
Calculator Users Guide (OEH, 2017b). The credit calculator is a software application that is 
used to apply the BAM. Data is entered into the credit calculator based on information collected 
in the desktop assessment, site surveys and from using GIS mapping software.

The BAM credit calculations were performed by Cecilia Phu using credit calculator version 
1.2.7.4 and BAM data version 27 (OEH, 2019b). Field data entered into the BAM calculator is 
provided in Appendix D. The biodiversity credit report is included in Appendix E.
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3.6 Staff qualifications 

This BDAR was prepared by Cecilia Phu (accredited assessor number BAAS17058) in 
accordance with the BAM, with assistance from other GHD staff. The assessment is based on 
field surveys completed by Cecilia Phu, Kim Baker, Philippa Fagan (accredited assessor 
number BAAS18117) and other GHD staff. A technical review of the report was undertaken by 
Jayne Tipping. Relevant staff qualifications are provided in Table 3-9.

Table 3-9 GHD ecology staff and qualifications 

Name Position/Proposal 
Role

Qualifications Relevant Experience

Jayne Tipping Principal ecologist -
Technical Review of 
BDAR

BSc (Ecology) 
MEnvLaw

26+

Dr Gilbert Whyte Senior flora ecologist 
- desktop
assessment and field 
surveys

BBioSc (Hons)
PhD (Botany)
BAM accredited

10+

Dr Kirsten Crosby Senior fauna 
ecologist - targeted 
microbat field 
surveys 

BSc (Hons) 
PhD (Zoology)
BAM accredited

13+

Cecilia Phu Senior flora ecologist 
-field surveys, BAM
calculator and BDAR 
reporting 

BSc (Hons, botany)
BAM accredited

11+

Kimberly Baker Fauna ecologist -
Field surveys and 
BDAR reporting 

BSc 8+

Felicity Williams Fauna ecologist -
BDAR reporting

BSc (Hons, zoology) 8+

Philippa Fagan Flora ecologist –
Field surveys

MBus&Env Mgt.
BBiod. & Cons.
BAM accredited

4+

Shelley Thompson Graduate ecologist –
BDAR reporting

BSc (Hons, Animal 
Behaviour)

4+

Bianca Seal Graduate ecologist-
field surveys

BSc 2+

David Martin Undergraduate 
Ecologist- field 
surveys

BEnvSc 2+
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4. Existing environment 
This chapter has been prepared in accordance with Section 4 of the BAM (OEH, 2017a). It 
identifies a range of landscape features that occur on the subject site or within the buffered 
assessment area surrounding the subject site. Landscape features are likely to influence the 
biodiversity values of a site, and are used to inform the habitat suitability of the subject site for 
threatened species.

This chapter also identifies other site context attributes, including percentage native vegetation 
cover in the buffered assessment area (Section 4.3 of the BAM, OEH, 2017a), native vegetation 
cover/extent within the subject site (Section 5.1 of the BAM, OEH, 2017a), patch size areas 
(Section 5.3 of the BAM, OEH, 2017a) and other biodiversity attributes not assessed under the 
BC Act and the BAM. 

4.1 Landscape features 

Table 4-1 below identifies the landscape features relevant to the subject site and expands on 
each feature where appropriate in the following sub-sections. 

Table 4-1 Landscape features of the subject site 

Landscape feature Subject site
Method applied for site 
context components

Linear-based (500 m buffered assessment area)

Interim Biogeographic 
regionalisation of Australia 
(IBRA) bioregion 

Sydney Basin

IBRA subregion Hunter (Figure 4-1)
BioNet NSW landscapes 
(former Mitchell landscapes)

Lower Hunter Channels and Floodplains (majority of 
subject site)
Gosford - Cooranbong Coastal Slopes (Shortland and 
Minmi ends)
Watagan Ranges (near Pambalong Nature Reserve)

Rivers, streams and estuaries The following rivers, streams and estuaries have been 
mapped within or downstream of the subject site and 
buffered assessment area:

Hunter River
Ironbark Creek
Fishery Creek
Purgatory Creek
Minmi Creek
Un-named first and second order streams

Wetlands The following Nationally Important Wetlands have been 
mapped within the subject site and buffered assessment 
area:

Shortland Wetlands Centre
Hexham Swamp
Ramsar wetland: Site 24 - Hunter Estuary Wetlands 

Coastal Wetlands defined under the Coastal Management 
SEPP are also mapped within the subject site and buffered 
assessment area.
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Landscape feature Subject site
Connectivity of different areas 
of habitat

The subject site includes key fauna corridors mapped under 
the Key Habitats and Corridors (KHC) Project (Scotts, 2003)
(DECCW, 2011).
Wetland and dry sclerophyll forest habitats within the subject 
site are part of larger patches of forests and wetland 
vegetation within the buffered assessment area and wider 
locality. A network of roads and dual carriageway lanes in 
turn intersects these patches. Notwithstanding, the wetland 
and swamp vegetation types are still hydrologically 
connected to other significant areas of wetland habitat.

Areas of geological 
significance and soil hazard

There are no areas of geological significance within the 
subject site. 
Acid sulfate soil risk mapping indicates that there is a high 
probability of occurrence of acid sulfate soils across the 
majority of the subject site. The acid sulfate soil risk is high, 
and is associated with estuarine and alluvial processes on 
backswamps, plains and bottom sediments. Estimated depth 
to acid sulfate soils include 1-2 metres and 2-4 metres. 

Areas of outstanding 
biodiversity value

There are no areas of outstanding biodiversity value mapped 
within the subject site.

Percent native vegetation 
cover

See Section 4.2.

4.1.1 BioNet NSW landscapes 

The vegetation characteristics of the subject site is generally consistent with the mapped BioNet
NSW landscapes for which the published descriptions are reproduced below (DECC, 2008a),
with estuarine and brackish swamps and wetlands featured across the majority of the buffered 
assessment area, and dry sclerophyll forests and sheltered forests in the south-western portion 
of the buffered assessment area (Figure 4-1).

The Gosford – Cooranbong Coastal Slopes and Watagan Ranges landscapes are located in the 
south-western end of the subject site (around the Minmi connection), which broadly corresponds 
to the lower footslopes and plains on the eastern fall of the Sugarloaf Range. There are no 
range, plateau, cliff line or rock outcrop habitats within the subject site as described for these 
soil landscapes but these habitats are likely to be present further to the west beyond the 
buffered assessment area. 

Lower Hunter Channels and Floodplains

‘Channel, floodplain, and estuarine swamps on Quaternary alluvial estuarine sediments of the 
Hunter River estuary tract, general elevation 0 to 30m, local relief <10m. Harsh brown texture-
contrast soils on the third terrace, gradational sandy loam on the second terrace and loamy 
sand on the low terrace and floodplain. Acid peaty silty sand, silt and clay in swamps, uniform 
quartz sand with podsol development on marginal coastal dunes and sand sheets. Open 
grassland with scattered yellow box (Eucalyptus melliodora), forest red gum (Eucalyptus 
tereticornis), rough-barked apple (Angophora floribunda) on higher fluvial landscapes. 
Freshwater and brackish swamps with open water, aquatic plants and fringe woodlands of 
broad-leaved paperbark (Melaleuca quinquenervia), swamp mahogany (Eucalyptus robusta),
river oak (Casuarina cunninghamiana), swamp oak (Casuarina glauca), common reed 
(Phragmites australis), river mangrove (Aegiceras corniculatum), grey mangrove (Avicennia 
marina) and extensive saltmarsh in tidal areas.’
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Gosford – Cooranbong Coastal Slopes

‘Coastal fall of the Sydney Basin, rolling hills and sandstone plateau outliers of Triassic 
Narrabeen sandstones, extensive rock outcrop and low cliffs along ridge margins, general 
elevation 0 to 75m. Texture-contrast soils on lithic sandstones and shales. Loamy sand alluvium 
along creeks. Organic sand and mud in lagoons and swamps. Open forest and woodland of 
smooth-barked apple (Angophora costata), red bloodwood (Corymbia gummifera), brown 
stringybark (Eucalyptus capitellata), Sydney peppermint (Eucalyptus piperita), spotted gum 
(Corymbia maculata), bastard mahogany (Eucalyptus carnea), northern grey ironbark 
(Eucalyptus siderophloia) and grey gum (Eucalyptus punctata) on hills and slopes. Small areas 
of closed forest with; turpentine (Syncarpia glomulifera), lilly pilly (Acmena smithii), mountain 
cedar wattle (Acacia elata), coachwood (Ceratopetalum apetalum), sassafras (Doryphora 
sassafras) and water gum (Tristaniopsis laurina) in gullies under high escarpments Prickly-
leaved tea-tree (Melaleuca stypheliodes) and other shrubs with swamp mahogany (Eucalyptus
robusta), swamp oak (Casuarina glauca), sedges and common reed (Phragmites australis) on 
swampy creek flats. Coastal heath subject to salt spray on headlands.’

Watagan Ranges

‘Steep dissected ranges with small areas of plateau on Triassic lithic sandstone, shale, tuff and 
claystone, general elevation 30 to 300m, local relief 100m. Rock outcrop common with low cliff 
lines and wide benches. Yellow-brown gradational and texture-contrast soil profiles. Complex 
vegetation varying with aspect, rainfall and fire history. Low shrubs and woodland of scribbly 
gum (Eucalyptus haeomostoma), red bloodwood (Corymbia gummifera), she-oak (Allocasuarina
sp.), Banksia sp., and Acacia sp., with patches of silvertop ash (Eucalyptus sieberi) and 
mountain mallee (Eucalyptus stricta) on ridges. Slopes with grey ironbark (Eucalyptus 
paniculata), white mahogany (Eucalyptus acmenoides), descending to smooth-barked apple 
(Angophora costata), turpentine (Syncarpia glomulifera), tallow wood (Eucalyptus microcorys),
brush box (Lophostemon confertus) and Sydney blue gum (Eucalyptus saligna) with pockets of 
rainforest in the creeks.’

4.1.2 Geology, soils, topography 

The 1:100,000 Newcastle Geological Map (Gorbert and Chesnut, 1975) indicates that south of 
Ironbark Creek in the vicinity of Shortland, the subject site is underlain by the Tomago Coal 
Measures. From the crossing of Ironbark Creek to just south of Tarro the subject site is 
underlain by Quaternary sediments including silt, clay and estuarine sediments. The subject site 
is also underlain by these Quaternary sediments between Shortland and the proposed 
connections with Fletcher and Minmi. West of the proposed connection with Fletcher, the 
subject site is generally underlain by the Permian Newcastle Coal Measures including coal, tuff, 
conglomerate, sandstone and shale.

The subject site is characterised by a vast, low lying plain which is subdivided into the three 
major landscape types:

Saline/brackish swamp, adjacent to the Hunter River

Freshwater marsh

Relic beach located on the margins of the swamp to the north and west

The margins of the swamp comprise open valleys of low relief with alluvial plains and terraces.

Elevations of the surrounding terrain range from 20 - 50 metres Australian height datum (AHD) 
with gradual inclines and declines in topography. 



GHD | Report for City of Newcastle - Richmond Vale Rail Trail - Shortland to Tarro & Pambalong, 2218317 | 26

The 1:100,000 Soil Landscapes of Newcastle (Matthei, 1995b) shows that the buffered 
assessment area lies within numerous soil landscapes (see Table 4-2). There are also areas 
mapped as Disturbed Terrain (Figure 4-2).
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4.1.3 Local and important wetlands 

The buffered assessment area encompasses a coastal lowland environment situated on the 
Hunter River floodplain and is dominated by estuarine and freshwater wetland habitats. As 
such, it features a number of important wetlands, which are briefly described below.

DIWA Important Wetlands

Two Nationally Important Wetlands identified in the Directory of Important Wetlands in Australia 
(DIWA) are mapped within the buffered assessment area (Figure 4-3). Information below on 
each wetland is reproduced from DEE (2010b).

Shortland Wetlands Centre

Remnant floodplain wetlands on the edge of Hexham Swamp (now largely corresponding to the 
Hunter Wetlands National Park on the western side of the Hunter River); supports semi-
permanent/seasonal freshwater ponds and marshes, and freshwater swamp forests. The 
construction of floodgates on the adjacent Ironbark Creek has prevented periodic inundation of 
brackish water from the Hunter River. Important breeding area for egret species, with the 
freshwater swamp forest known to be utilised as a heronry by 2000 breeding pairs of four egret 
species. 

Hexham Swamp

Largest wetland in Hunter region. Predominately within the bounds of the Ironbark Creek Sub-
Catchment which drains 12 500 ha of low-lying residential and agricultural lands. Before the 
construction of floodgates on Ironbark Creek in 1971, approximately one third of this was 
estuarine wetland. Migratory waders and many smaller birds used the estuarine wetlands as 
feeding habitat. The freshwater wetlands attracted a range of waterbirds, including ducks, 
egrets, ibis, crakes, etc. Because of its large size, Hexham Swamp has a large carrying capacity 
for waterbirds. Historical records indicate that the waters of Hexham Swamp were an important 
fisheries habitat prior to construction of the floodgates. Ten frog species have also been 
recorded in Hexham Swamp, including the endangered Green & Golden Bell Frog (Litoria
aurea).

RAMSAR site 24: Hunter Estuary Wetlands

The Hunter Estuary Wetlands Ramsar site is comprised of two components, (1) Kooragang 
Nature Reserve (now part of Hunter Wetlands National Park on the eastern side of the Hunter 
River) and (2) Hunter Wetlands Centre Australia. The Hunter Wetlands Centre component is 
located in the Ironbark Creek Catchment in the suburb of Shortland, 12 km northwest of 
Newcastle and 2.5 km west of the Kooragang component of this Ramsar site (Figure 4-4).
Although not contiguous, these two components are linked hydrologically and by a wildlife 
corridor comprising Ironbark Creek, Hunter River and Ash Island. Important as both a feeding 
and roosting site for a large seasonal population of shorebirds and as a waylay site for transient 
migrants. Over 250 species of birds have been recorded within the Ramsar site, including 45 
species listed under international migratory conservation agreements. In addition, the Ramsar
site provides habitat for the nationally threatened Green and Golden Bell Frog, Red Goshawk 
and Australasian Bittern.

Coastal Management SEPP – Coastal Wetlands

Coastal wetlands defined under the Coastal Management SEPP are mapped over the majority 
of the buffered assessment area, corresponding broadly to the wetlands presented above
(Figure 4-5).
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4.1.4 Rivers, streams and estuaries 

The proposal is located on the Hunter River floodplain, occurring within 900 metres of the 
southern channel of the Hunter River at its closest point. The proposal also crosses a number of 
significant creeks and drainage channels, including Ironbark Creek, Fishery Creek, Purgatory 
Creek and Minmi Creek. These are summarised in Table 4-4 and shown in Figure 4-6. The 
proposal is located largely within the Ironbark Creek catchment, which is the main tributary 
draining into the Hunter River. Estuarine environments are concentrated in the eastern half of 
the buffered assessment area where Ironbark and Fishery Creek flows into the Hunter River, 
and transition to freshwater environments with increasing distance from the Hunter River. 

4.1.5 Connectivity 

The buffered assessment area intersects key fauna corridors mapped under the Key Habitats 
and Corridors (KHC) Project (Scotts, 2003; DECCW, 2011) and is shown on Figure 4-7:

Table 4-3 Key fauna corridors intersecting the buffered assessment area 

Name Class Focal species
Hexham link Subregional Non-forest link
Lenaghans Flat Subregional Brush-tailed Phascogale 
Minmi Subregional Brush-tailed Phascogale
Richardson Road Regional Brush-tailed Phascogale

Wetland and dry sclerophyll forest habitats within the subject site are part of larger patches of 
forests and wetland vegetation within the buffered assessment area and wider locality. These 
patches in turn are intersected by a network of roads and dual carriageway lanes, including:

Pacific Motorway (M1)

New England Highway (A1)

Maitland Road/Pacific Highway (A43)

Newcastle Link Road (A15)

Newcastle Inner City Bypass (A37)

Although woodland and forest habitats within the buffered assessment area are generally 
disconnected from surrounding vegetation patches by the road network, the wetland and 
swamp vegetation is still hydrologically connected, particularly along Ironbark Creek, to other 
significant areas of wetland habitat. 
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4.1.6 Areas of geological significance or soil hazard features 

Geological features

There are no areas of geological significance within the buffered assessment area or subject 
site, including no karst, caves, rock outcrops, crevices and cliffs. 

Acid sulfate soils

Acid sulfate soil risk mapping (Tulau, 2008) indicates that there is a high probability of 
occurrence of acid sulfate soils across the majority of the subject site, associated with estuarine 
and alluvial processes on backswamps, plains and bottom sediments. The estimated depth to 
the acid sulfate soils layer are between 1 to 4 metres across the buffered assessment area. 

The environmental risk associated with disturbance of the acid sulfate soil layer is categorised 
as high across the majority of the site (Figure 4-8). The ground within the subject site has 
historically been disturbed for the construction of the old rail tracks and the elevated trail around 
the wetland. The surrounding undisturbed ground encompassing the wetland is likely to contain 
acid sulfate soils, which are commonly associated with coastal estuarine landscapes like 
mangroves, saltmarsh and backswamps (OEH, 2019a).

The buffered assessment area is mapped as Class 2, Class 3 and Class 5 acid sulfate soil 
under the Newcastle LEP. Development consent is required under Clause 6.1 for works below 
natural ground surface and for which the water table is likely to be lowered (Class 2) and more 
than one metre below the natural ground surface or works by which the water table is likely to 
be lowered more than one metre below the natural ground surface (Class 3).

4.2 Site context 

4.2.1 Percent native vegetation cover 

The percent native vegetation cover was calculated for the BAM assessment area in 
accordance with Section 4.3 of the BAM (OEH, 2017a), using a 500-metre buffer for linear 
projects. 

The vegetation extent of native woody and non-woody vegetation was estimated based on 
observations from site visits in combination with aerial photo interpretation. Native vegetation 
extent that was mapped include remnant woody cover representing:

Eucalypt forests and woodland

Non-woody vegetation corresponding to native wetland vegetation (including reedlands and 
saltmarsh)

Mangroves

Areas excluded from the estimated native vegetation extent include:

Cleared areas

Water bodies or water channels

Grasslands representing exotic pasture, lawn or sporting fields

Street trees, landscaped trees, trees surrounding sports fields and within parklands or 
urban green spaces

Juncus acutus (Sharp Rush) dominated areas of wetland
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The results of the percent native vegetation cover assessment is summarised in the table below
and shown on Figure 4-9.

Table 4-5 Percent native vegetation cover 

Attribute Value
500 metre buffered area (ha) 1674.4
Total native vegetation (ha) 989.4
% native vegetation cover 59.1
Cover class 30-70%

4.2.2 Patch size 

Patch size is defined under the BAM (OEH, 2017a) as an area of intact native vegetation that:

Occurs on the development site (i.e. proposal site).

Includes native vegetation that has a gap of less than 100 m from the next area of 
moderate to good native vegetation (or ≤ 30 m for non-woody ecosystems).

Intact native vegetation must contain all structural layers (strata) characteristic of the PCT. 

Patch size may extend onto adjoining land that is not part of a development site or a 
stewardship site. Patch size area is assigned to each vegetation zone as a class, being < 5 ha, 
5-24 ha, 25-100 ha or ≥ 100 ha. 

The patch size class applied to all vegetation zones within the subject site is ≥ 100 ha. All 
vegetation zones to the east of the M1 are connected to an intact native vegetation patch 
exceeding 100 ha and broadly comprising the non-woody wetland vegetation associated with 
the Hunter Estuary Wetlands. The vegetation zones to the west of the M1 are connected to an 
intact native vegetation patch exceeding 100 ha and broadly comprising the forests associated 
with the Sugarloaf Range.
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5. Vegetation and habitat 
5.1 Vegetation of the study area 

5.1.1 General description 

The proposal is located within the Hunter subregion of the Sydney Basin bioregion. The 
subregion is broadly underlain by Quaternary sediments including silt, clay and estuarine 
sediments in the east and Permian Newcastle Coal Measures including coal, tuff, conglomerate, 
sandstone and shale in the west. Open valleys of low relief on the western margin of the 
subregion intergrades to alluvial plains and terraces to the east. The subregion supports of a 
variety of vegetation types including forest and open woodland, lowland rainforests, lowland 
forests, grasslands, coastal upland swamps, saltmarsh and freshwater wetlands (McVicar et al.,
2015).

The study area and surrounds are primarily characterised by a low-lying plain, resulting in saline 
and brackish swamps and freshwater marsh adjacent to major hydrological channels, including 
the Hunter River, Ironbark Creek, Fishery Creek, Purgatory Creek and Minmi Creek. These 
areas are subject to both tidal influences from the Hunter River, and freshwater inputs from the 
multiple tributaries that flow into the area from the west. The hydrological characteristics of the 
study area and surrounding locality have resulted in the formation of significant wetland 
habitats, including the Ramsar listed Hunter Estuary Wetlands (DECCW, 2009). These wetland 
habitats include brackish and freshwater reedlands and grasslands, and estuarine communities 
that support a significant number of migratory birds, shorebirds and aquatic nursery habitat 
(McVicar et al., 2015).

Estuarine vegetation typified by mangrove and saltmarsh species like Juncus kraussii (Sea
Rush), Sarcocornia quinqueflora (Samphire), and Avicennia marina (Grey Mangrove) are 
concentrated in the eastern portion of the study area where tidal waters from the Hunter River 
flow into the Ironbark Creek catchment. The prevalence of brackish and freshwater species, 
such as Phragmites australis (Common Reed) and Typha orientalis (Broadleaf Cumbungi) 
respectively, increases to the west with increasing distance from the Hunter River and tidal 
influences. Reedlands and herbaceous swamps are concentrated in the west of where the land 
is periodically inundated by fresh water from numerous first and second order tributaries flowing 
into the low-lying area.

Above the treeless wetlands, the lower slopes and low-lying areas in the western portion of the 
study area support forested wetland and backswamp vegetation featuring trees such as 
Eucalyptus robusta (Swamp Mahogany), Eucalyptus tereticornis (Forest Red Gum), Casuarina 
glauca (Swamp Oak), and various paperbark species including Melaleuca styphelioides (Prickly-
leaved Tea Tree) and Melaleuca quinquenervia (Broad-leaved Paperbark). Sheltered sites 
support tall trees such as Eucalyptus saligna (Sydney Blue Gum) and Syncarpia glomulifera
(Turpentine) with a mesic understorey characterised by Glochidion ferdinandi (Cheese Tree) 
and Acmena smithii (Lilly Pilly) (OEH, 2016b). Adjoining rolling hills support open forest 
vegetation with a mixture of shrubs and grasses in the understorey, dominated by Corymbia 
maculata (Spotted Gum), ironbark species, Angophora floribunda (Rough-barked Apple) and 
sometimes Eucalyptus punctata (Grey Gum).
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Newcastle has a long history associated with agriculture, mining, and more recently, urban 
expansion (NCC, 2012). Much of the region is also managed as national parks, nature reserves 
and for environmental conservation. Land clearing and draining of the floodplains associated 
within these industries in combination with land conservation has resulted in a semi-cleared 
landscape connected to larger tracts of vegetation on ranges and along major waterways. On a 
local scale, the study area has been affected by the construction of floodgates on Ironbark 
Creek in 1971. Prior to the construction of the floodgates, approximately one third of Hexham 
Swamp was estuarine with the remainder in the western portion comprising freshwater 
wetlands. 

With the construction of the floodgates, the estuarine zone contracted further to the east and 
was replaced by freshwater reedlands. Historical records indicate that the waters of Hexham 
Swamp were an important fisheries habitat prior to construction of the floodgates. The 
floodgates have since been reopened and this dynamic system is likely to continue to vary with 
changes in tidal influence (DEE, 2010a).

5.1.2 Native vegetation cover 

The native vegetation extent within the subject site was mapped in accordance with Section 5.1 
of the BAM (OEH, 2017a) and includes all areas of native vegetation, including areas where 
woody cover may have been removed and only native groundcover remains. The subject site 
was mapped using site data in combination with aerial photo interpretation at an average scale 
of 1:1000 and no greater than 1:2000.

The majority of the subject site has been historically cleared for the former HWC Chichester 
rising main and Richmond Vale railway and is dominated by exotic grasslands. The extent of 
native vegetation mapped within the subject site is approximately 3.3 ha and represents the 
fringes of remnant native woodland patches and wetland vegetation extending offsite into the 
study area (see Figure 5-1). Much of this vegetation is affected by weeds like Rubus fruticosus 
(Blackberry), Lonicera japonica (Japanese Honeysuckle), Juncus acutus (Sharp Rush) and 
exotic grasses. 

There is approximately 26.5 ha of non-native vegetation in the subject site, the majority of which 
is exotic grasslands dominated by Cenchrus clandestinus (Kikuyu) and Paspalum dilatatum 
(Paspalum). Other areas of non-native vegetation include planted vegetation established in the 
Hunter Wetland Centre. In the study area, patches of groundcover vegetation almost entirely 
dominated by the introduced Juncus acutus (Sharp Rush) was recorded in estuarine and 
brackish environments associated with the lower reaches of Ironbark and Fishery Creek at the 
Shortland end of the subject site.

5.1.3 Plant community types and vegetation zones 

There are 11 PCTs mapped within the study area. Of these, 10 PCTs occur within the subject 
site. A number of the PCTs conform to threatened ecological communities listed under the BC 
Act and EPBC Act. Two of these PCTs, comprising mangrove and saltmarsh vegetation, are 
defined as key fish habitat, and are protected marine vegetation under the FM Act. The
vegetation types (including PCTs, derived grassland and non-native or non-indigenous 
vegetation) mapped within the study area are summarised in Table 5-1.

The vegetation zones identified within the subject site are detailed in Table 5-2 and shown on 
Figure 5-1. Table 5-2 also presents the vegetation integrity score components as required by 
Table 25 of the BAM (OEH, 2017a). Description profiles of the PCTs present in the study area 
are provided in Table 5-3 to Table 5-14.
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