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Limitations 

This report: has been prepared by GHD for Western Sydney Unit and may only be used and relied on by Western 

Sydney Unit for the purpose agreed between GHD and the Western Sydney Unit as set out in section 1.4 of this report. 

GHD otherwise disclaims responsibility to any person other than Western Sydney Unit 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 Western Sydney Unit 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 field 

surveys 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 survey locations. 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 or abundance of threatened biota) 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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Glossary of terms 

Term Definition

Airport site The land declared under the Airports Act Regulation 1997 as the airport site 
for the proposed Western Sydney Airport. 

BBAM The NSW BioBanking Assessment Methodology (OEH, 2014) 

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

Biodiversity 
values

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

CEEC Critically endangered ecological community 

Construction 
impact zone (CIZ) 

Includes the area of bulk earthworks in the northern half of the site 
(particularly for the establishment of the runway, terminal and aviation 
support facilities) together with areas of disturbance for ancillary 
infrastructure in the southern half of the site, including additional permissible 
activities prior to the construction of the second runway as well as minor 
activities during Stage 1 (e.g. drainage channels) (see Figure 2). 
The construction impact zone does not include the long term development 
such as the second runway or ancillary development outside the site 
boundary which will be subject to separate approvals. A full description is 
provided in Chapter 6 of the EIS. 

Department of 
Infrastructure and 
Regional 
Development 

The Commonwealth department responsible for proposing Stage 1 of the 
Western Sydney Airport.  

DotE The Commonwealth Department of the Environment 

DPI The NSW Department of Primary Industries 

DSEWPaC The former Department of Sustainability, Environment, Water, Population 
and Communities, now the Commonwealth Department of the Environment 

EEC Endangered ecological community 

Ecosystem credit The class of biodiversity credits created or required for the impact on EECs, 
CEECs and threatened species habitat for species that can be reliably 
predicted to occur within a vegetation type according to the BBAM.

Environmental 
conservation 
zone 

The area at the airport site that would be provided as an environmental 
conservation zone, as outlined in the land use plan in the draft Airport Plan 
(see Chapter 4 of the EIS).  

EPBC Act The Commonwealth Environment Protection and Biodiversity Conservation 
Act 1999

FM Act The NSW Fisheries Management Act 1994

Food tree A tree species that is recognised as being of value as a foraging resource 
for a given fauna species. 

Habitat tree A tree that is recognised as being of value as a shelter, roosting and/or 
nesting resource for fauna species. Includes hollow-bearing trees, stags 
(standing dead trees) and trees with nests or other signs of fauna 
occupancy. 

Longer term 
development 

The longer term development potential of the airport includes dual runways 
and landside and airside facilities for approximately 82 million annual 
passenger movements. This patronage level may be reached around 2063. 

Migratory species Species that are listed as migratory under the EPBC Act. 
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Term Definition

MNES ‘Matters of national environmental significance’ listed under the EPBC Act, 
including threatened biota, migratory species, World Heritage/National 
Heritage sites and Ramsar wetland sites. 

NPW Act The NSW National Parks and Wildlife Act 1974

NPWS The NSW National Parks and Wildlife Service  

NSW-listed biota Threatened biota listed as threatened under the TSC Act and FM Act. 

NW Act The NSW Noxious Weeds Act 1993

OEH The NSW Office of Environment and Heritage 

PMST Protected Matters Search Tool. A database administered by the Department 
of the Environment that contains known and predicted records of matters of 
national environmental significance listed under the EPBC Act. 

Species credit The class of biodiversity credits created or required for the impact on 
threatened species that cannot be reliably predicted to use an area of land 
based on habitat surrogates according to the BBAM.  

Stage 1 
development 

Stage 1 of the airport would comprise one runway and cater for up to 
approximately 10 million annual passengers. This patronage level may be 
reached around 2030. 

Stage 1 
construction 
impact zone 

The disturbance footprint for construction of the Stage 1 development, 
including the anticipated extent of vegetation clearing and grubbing, 
earthworks, drainage works and the permanent infrastructure that would be 
constructed for Stage 1 of the airport. 

TEC Threatened ecological community 

The locality Land within a 10 km radius of the airport site. 

The Offset 
assessment 
guide 

The spreadsheet offset calculator that accompanies the Environment 
Protection and Biodiversity Conservation Act 1999 Environmental Offsets 
Policy (DSEWPaC, 2012). 

The EPBC Act 
Offsets Policy 

The Environment Protection and Biodiversity Conservation Act 1999 
Environmental Offsets Policy (DSEWPaC, 2012) 

The region A bioregion defined in a national system of bio-regionalisation. For this study 
this is the Sydney Basin Bioregion as defined in the Interim Biogeographic 
Regionalisation for Australia (Thackway and Cresswell, 1995). 

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

TSC Act The NSW Threatened Species Conservation Act 1995 

Western Sydney 
Airport (the 
airport) 

The proposed airport that would be constructed on Commonwealth-owned 
land at Badgerys Creek, NSW. The proposed action that is the subject of 
this biodiversity assessment report. 
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1. Introduction 
1.1 Background 

Planning investigations to identify a site for a second Sydney airport first commenced in 1946 
with a number of comprehensive studies – including two previous environmental impact 
statements for a site at Badgerys Creek – having been completed over the last 30 years.  

More recently, the Joint Study on Aviation Capacity in the Sydney Region (Department of 
Infrastructure and Transport 2012) and A Study of Wilton and RAAF Base Richmond for civil 
aviation operations (Department of Infrastructure and Transport 2013) led to the Australian 
Government announcement on 15 April 2014 that Badgerys Creek will be the site of a new 
airport for Western Sydney. The proposed airport would be developed on approximately 1,700 
hectares of land acquired by the Commonwealth in the 1980s and 1990s. Construction could 
commence as early as 2016, with airport operations commencing in the mid-2020s. 

The proposed airport would provide both domestic and international services, with development 
staged in response to demand. The initial development of the proposed airport would include a 
single, 3,700 metre runway coupled with landside and airside facilities such as passenger 
terminals, cargo and maintenance areas, car parks and navigational instrumentation capable of 
facilitating the safe and efficient movement of up to 10 million passengers per year. While the 
proposed Stage 1 development does not currently include a rail service, planning for the 
proposed airport preserves flexibility for several possible rail alignments including a potential 
express service. A final alignment will be determined in consultation with the New South Wales 
Government, with any enabling work required during Stage 1 subject to a separate approval 
and environmental assessment process. 

In the longer term, approximately 40 years after operations commence and in accordance with 
relevant planning processes, the proposed airport development could include parallel runways 
and additional passenger and transport facilities for around 82 million passenger movements 
per year. To maximise the potential of the site, the airport is proposed to operate on a 24 hour 
basis. Consistent with the practice at all federally leased airports, non-aeronautical commercial 
uses could be permitted on the airport site. 

On 23 December 2014, a delegate of the Australian Government Minister for the Environment 
determined that the construction and operation of the proposed airport would require 
assessment in accordance with the Environment Protection and Biodiversity Conservation Act 
1999 (Cth) (EPBC Act). Guidelines for the content of an environmental impact statement (EIS) 
were issued in January 2015.  Approval for the construction and operation of the proposed 
airport will be controlled by the Airports Act 1996 (Cth) (Airports Act). The Airports Act provides 
for the preparation of an Airport Plan which will serve as the authorisation for the development 
of the proposed airport. 

The Australian Government Department of Infrastructure and Regional Development (DIRD) is 
undertaking detailed planning and investigations for the proposed airport, including the 
development of a draft Airport Plan. The draft Airport Plan is the primary source of reference for, 
and companion document to, the EIS. The draft Airport Plan identifies a staged development of 
the proposed airport. It provides details of the initial development being authorised, referred to 
as Stage 1, as well as a long-term vision of the proposed airport’s development. This enables 
preliminary consideration of the implications of longer term airport operations. Any stages of 
airport development beyond Stage 1 would be managed in accordance with the existing 
process in the Airports Act. This includes a requirement that for major developments (as defined 
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in the Airports Act), a major development plan be approved by the Australian Government 
Minister for Infrastructure and Regional Development following a referral under the EPBC Act. 

If an Airport Plan is determined, it will be required to include any conditions notified by the 
Environment Minister following this EIS. Any subsequent approvals for future stages of the 
development will form part of the proposed airport lessee company’s responsibilities in 
accordance with the relevant legislation. 

1.2 EIS requirements 

EIS assessment guidelines for the proposed airport were issued on 21 January 2015. 
Requirements of the assessment are presented in Table 1 along with a reference to where each 
matter is addressed in this report (where relevant to biodiversity). Some requirements are not 
relevant to this biodiversity report, and reference is made to where these are addressed 
elsewhere in the EIS. 

Table 1 EIS requirements for biodiversity assessment 

No. EIS requirement Where addressed in this report 

4 Description of the environment 

The EIS must include a description of the environment, land 
uses and character of the airport site and the surrounding 
areas that may be affected by the action. It is recommended 
that this include the following information: 

A description of the existing 
environment is provided in Section 
4. Further detail is provided in the 
EIS for the proposed airport. 

(a) Listed threatened species (including suitable habitat) 
and ecological communities that are or are likely to be 
present in all areas of potential impact. To satisfy this 
requirement details must be presented on the scope, 
timing/effort (survey season/s) and methodology for 
studies and surveys used to provide information on the 
relevant listed threatened species/ecological 
community/habitat (as identified in Attachment 3). This 
includes details of: 
 how best practice survey guidelines have been 

applied 
 how surveys are consistent with (or a 

justification for divergence from) published 
Australian Government guidelines and policy 
statements.

An assessment of the likelihood of 
occurrence of threatened and 
migratory biota is provided in 
Appendix A. Additional detail is 
provided in Section 4.4. 
A description of survey 
methodology, timing and effort is 
provided in Section 3.1.  
Details of specific survey 
requirements and how these have 
been applied or varied is provided 
in Appendix B. 

(b) A description of the World Heritage/National Heritage 
values of the Greater Blue Mountains Area World 
Heritage property/National Heritage Place, as 
described in the Statement of Outstanding Universal 
Value and including reference to the World Heritage 
criteria the area is listed for as well as the integrity of. 
the property.  

See Sections 4.5.5 and 8.2.5. 

(c) A description of the environment in all areas of 
potential impact, including all components of the 
environment as defined in Section 528 of the EPBC 
Act:
 ecosystems and their constituent parts, 

including people and communities 
 natural and physical resources 
 the qualities and characteristics of locations, 

places and areas 
 Heritage values of places 
 the social, economic and cultural aspects of a 

thing mentioned in preceding dot points. 

A description of vegetation and 
habitat resources present in the 
proposed airport site is provided in 
Section 4. This includes a 
description of qualities and 
characteristics of these values. A 
description of the Greater Blue 
Mountains World Heritage Area is 
provided in Section 4.5.5.  
Social, economic and cultural 
aspects are addressed in relevant 
sections of the EIS. 
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No. EIS requirement Where addressed in this report 

5 Relevant impacts 

(d) The EIS must include a description of all of the relevant 
impacts of the action. Relevant impacts are impacts 
that the action will have or is likely to have on a matter 
protected by a controlling provision (as listed in the 
preamble of this document). Impacts during both the 
construction, operational and (if relevant) the 
decommissioning phases of the project should be 
addressed, and the following information provided: 
 a detailed assessment of the nature and extent 

of the likely short-term and long-term relevant 
impacts (detailing direct and indirect impacts); 

 a statement whether any relevant impacts are 
likely to be unknown, unpredictable or 
irreversible; 

 analysis of the significance of the relevant 
impacts; and 

 any technical data and other information used 
or needed to make a detailed assessment of the 
relevant impacts. 

A description of direct and indirect 
construction and operation 
impacts (short and long-term) is 
provided in Sections 5 and 6. A 
discussion of impacts on matters 
of national environmental 
significance (MNES) listed under 
the EPBC Act and other 
threatened biota is provided in 
Section 8. 

(e) The EIS should identify and address cumulative 
impacts, where potential project impacts are in addition 
to existing impacts of other activities (including known 
potential future expansions or developments by the 
proponent and other proponents in the region and 
vicinity).  
The EIS should address the potential cumulative 
impact of the proposal on ecosystem resilience. The 
cumulative effects of climate change impacts on the 
environment must also be considered in the 
assessment of ecosystem resilience. Where relevant to 
the potential impact, a risk assessment should be 
conducted and documented. 

Potential cumulative impacts are 
assessed in Section 7. 

A discussion of ecosystem 
resilience is provided in Section 7. 

(f) The EIS should address the potential for facilitated 
impacts upon MNES at the local, regional, state, 
national and international scale. 

Potential facilitated impacts are 
assessed in Section 7. 

(g) If the conclusion is made that any relevant controlling 
provision or element of a relevant controlling provision 
will not be impacted by the proposed action, then 
justification must be provided for how this conclusion 
has been reached. This includes any threatened 
species or ecological communities that are likely to be 
present on site, heritage items/places likely to be on 
site and other relevant elements of the environment 
that may be impacted by the proposed action. 

Potential impacts on threatened 
biota and other controlling 
provisions are assessed in 
Section 8.3. 
Impacts on heritage items and 
places and other aspects of the 
environment are detailed in the 
EIS and relevant technical reports. 

(h) To support the assessment of local historic and 
indigenous heritage values, the EIS must include a full 
heritage impact assessment and the findings of the 
further program of archaeological survey that was 
foreshadowed in the referral for this project. 

Not relevant to this report. Refer 
to the specialist reports included 
as Appendices to the EIS.  

(i) Further details of threatened species and ecological 
communities protected by the controlling provisions of 
Part 3 of the EPBC Act are provided at Attachment 3. 

Details of threatened species 
indicated in Attachment 3 are 
discussed in Section 4.4. Impacts 
on MNES are discussed in 
Sections 5, 6 and 8. 
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No. EIS requirement Where addressed in this report 

(g) Impacts to the environment (as defined in section 528) 
should include but not be limited to the following:  
 changes to water quality on site and 

downstream of the site  
 changes to siltation  
 hydrological changes  
 removal and degradation of heritage 

items/places (historic, natural and indigenous) 
 native flora and fauna habitat removal and 

degradation (on site and in surrounding areas 
that may be affected by the action) 

 aircraft noise and vibration impacts on everyday 
activities and on sensitive environmental 
receptors (all sensitive receptors within the 
community and natural environment). 
Discussion and quantification/modelling of 
aircraft noise impacts should include 
consideration of all potential flight paths, height 
of flights, noise exposure patterns, noise 
contours, the range of frequencies of the noise, 
cumulative exposure, peak noise, frequency of 
overflights and temporal variability of this 
(including long term trends), varying aircraft 
types, varying aircraft operating procedures, 
and variations in noise patterns due to seasonal 
and meteorological factors  

 noise and vibration from construction activities 
and machinery  

 changes to air quality during construction and 
operation (including consideration of seasonal 
and meteorological variations that influence 
local air quality)  

 potential fuel jettisoning impacts 
 changes in traffic movements during 

construction and operation (associated with 
both passenger movements and workers) 

 bird or bat airstrike 
 lighting impacts on everyday activities and on 

sensitive environmental receptors (all sensitive 
receptors within the community and natural 
environment)  

 changes in recreational use and amenity of 
natural areas 

 change in qualities and characteristics of the 
surrounding areas and associated impacts to 
local communities (including land values and 
other economic impacts) 

 creation of any risks or hazards to people or 
property that may be associated with any 
component of the action. 

A description of direct and indirect 
construction and operation 
impacts on biodiversity (short and 
long-term) is provided in Sections 
5 and 6. A discussion of impacts 
on MNES and other threatened 
biota is provided in Section 8.  
Further detail on impacts of noise, 
vibration, air quality, water, 
hydrology, traffic, recreational use 
and amenity, economic impacts, 
and risks and hazards etc. are 
addressed in relevant sections of 
the EIS and associated technical 
reports. 



GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265 | 5 

No. EIS requirement Where addressed in this report 

Quantification and assessment of impacts should: 
 be against appropriate background/baseline 

levels  
 be prepared according to best practice 

guidelines and compared to best practice 
standards 

 consider seasonal and temporal variations 
where appropriate (including temporal changes 
in the sensitivity of the receptor) 

 be supported by maps, graphs and diagrams as 
appropriate to ensure information is readily 
understandable 

Guidelines and standards used to quantify baselines and 
impacts should be explained and justified. 

The impact assessment provided 
in Sections 5 and 6: 

 is against a baseline 
description of the existing 
environment of the 
airport site informed by 
detailed desktop 
assessment and field 
survey. 

 was prepared in 
accordance with the 
‘Matters of National 
Environmental 
Significance Significant 
Impact Guidelines 1.1 
and 1.2 (DotE 2013a, 
2013b) and other specific 
survey and assessment 
guidelines for threatened 
biota (see Appendix B).  

 is supported by GIS 
maps of the biodiversity 
values at the airport site 
and quantitative 
calculations based on 
design drawings. Where 
appropriate impact 
calculations have been 
tabulated. 

6 Avoidance and mitigation measures 

(j) The EIS must provide information on proposed 
avoidance and mitigation measures to manage the 
relevant impact of the action on a matter protected by a 
controlling provision (as listed in the preamble of this 
document).  

Avoidance and mitigation of 
impacts on biodiversity values is 
detailed in Section 0. 

(k) The EIS must take into account relevant agreements 
and plans that cover impacts or known threats to a 
matter protected by a controlling provision (including 
but not necessarily limited to): 
(a) any recovery plan and/or conservation advice 

for the affected species or ecological community 
(b) any threat abatement plan for a process that 

threatens an affected species or ecological 
community 

(c) any wildlife conservation plan for the affected 
species 

(d) any relevant strategic assessment undertaken 
in accordance with an agreement under Part 10 
of the EPBC Act.  

(e) For the Greater Blue Mountains Area World 
Heritage property, the World Heritage 
Convention; the Australian World Heritage 
Management Principles; the Greater Blue 
Mountains Area World Heritage Area Strategic 
Plan, and relevant NSW National Parks and 
Wildlife Service/Office of Environment and 
Heritage Plans of Management. 

This report has been prepared 
with reference to recovery plans, 
threat abatement plans, strategic 
plans and other relevant 
documents. A list of references is 
provided in section 11. 
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No. EIS requirement Where addressed in this report 

(l) The EIS must include specific and detailed descriptions 
of the proposed avoidance and mitigation measures 
based on best available practices. This must include 
the following elements : 

I. A consolidated list of mitigation measures 
proposed to be undertaken to prevent, 
minimise or compensate for the relevant 
impacts of the action, including: 

 a detailed description of proposed 
measures; 

 assessment of the expected or predicted 
effectiveness of the mitigation measures; 

 any statutory or policy basis for the 
mitigation measures; and 

 the likely cost of the mitigation measures. 
II. A detailed outline of a plan for the continuing 

management, mitigation and monitoring of 
relevant matters protected by a controlling 
provision, including a description of the 
outcomes that will be achieved and any 
provisions for independent environmental 
auditing.  

III. Where appropriate, each project phase 
(construction and operation) must be 
addressed separately. It must state the 
environmental outcomes, performance 
criteria, monitoring, reporting, corrective 
action, contingencies, responsibility and 
timing for each environmental issue. 

IV. The name of the agency responsible for 
endorsing or approving each mitigation 
measure or monitoring program. 

Avoidance and mitigation of 
impacts on biodiversity values is 
detailed in Section 0. Further 
detail on avoidance and mitigation 
measures is provided in the EIS 
and other associated technical 
reports. 

7 Residual impacts and offsets 

Residual impacts 
a) The EIS must provide details of the likely residual 

impacts upon a matter protected by a controlling 
provision after the proposed avoidance and mitigation 
measures have been taken into account. This includes: 
1. the reasons why avoidance or mitigation of 

impacts may not be reasonably achieved 
2. quantification of the extent and scope of 

significant residual impacts.  

An assessment of measures to 
avoid or mitigate impacts is 
included in Sections 9.1 and 9.2.  
Significant residual impacts are 
described in Section 9.3.2. 

Offset Package 
a) The EIS must include details of an offset package to be 

implemented to compensate for residual significant 
impacts associated with the project, as well as an 
analysis of how the offset meets the requirements of 
the Department’s Environment Protection and 
Biodiversity Conservation Act 1999 Environmental 
Offsets Policy October 2012 (EPBC Act Offset Policy).  

b) The offset package can comprise a combination of 
direct offsets and other compensatory measures, as 
long as it meets the requirements of the EPBC Act 
Offset Policy. Offsets should align with conservation 
priorities for the impacted protected matter and be 
tailored specifically to the attribute of the protected 
matter that is impacted in order to deliver a 
conservation gain.  

c) Offsets should compensate for an impact for the full 
duration of the impact. 

A Biodiversity Offset Package for 
Western Sydney Airport has been 
prepared in accordance with the 
EPBC Act Offset Policy (GHD 
2015a). 
An estimate of the quantum of 
biodiversity offsets required for 
affected threatened biota listed 
under the EPBC Act has been 
calculated in accordance with the 
offset assessment guide. 
An estimate of the quantum of 
biodiversity offsets required for 
impacts on the environment, 
including threatened biota listed 
under NSW legislation, has been 
calculated using the BioBanking 
assessment methodology for a 
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No. EIS requirement Where addressed in this report 
d) Offsets must directly contribute to the ongoing viability 

of the protected matter impacted by the project and 
deliver an overall conservation outcome that maintains 
or improves the viability of the protected matter, 
compared to what is likely to have occurred under the 
‘status quo’ (i.e. if the action and associated offset had 
not taken place). 

e) Note: offsets do not make an unacceptable impact 
acceptable and do not reduce the likely impacts of a 
proposed action. Instead, offsets compensate for any 
residual significant impact. 

f) The EIS must provide: 
I. details of the offset package to compensate 

for significant residual impacts on a protected 
matter; and 

II. an analysis of how the offset package meets 
the requirements of the EPBC Act Offsets 
Policy.  

Further details of information requirements for EPBC Act 
offset proposals are provided at Attachment 4.  

major project in NSW. 

8 Environmental record of person(s) proposing to take the 
action 

Refer to the EIS. 

9 Other approvals and conditions Refer to the EIS. 

10 Economic and social matters Refer to the EIS. 

11 Information sources provided in the EIS 

For information given in the EIS, the EIS must state: 
a) the source of the information 
b) how recent the information is  
c) how the reliability of the information was tested 
d) what uncertainties (if any) are in the information 
e) what guidelines, plans and/or policies have been 

considered during preparation of the EIS. 

A list of reference material with 
year of publication is provided in 
Section 11. This includes relevant 
guidelines, plans and policies.  
Reliability of existing data at 
regarding flora biodiversity at the 
airport site was tested by 
conducting additional detailed 
surveys. Limitations of survey 
methods are discussed in Section 
3.3.

12 Conclusion 

An overall conclusion as to the environmental acceptability of 
the proposal on protected matters must be provided, which 
includes: 
a) a discussion on how consideration has been given to 

the objects of the EPBC Act, the principles of 
ecologically sustainable development, and the 
precautionary principle (as detailed at Attachment 1)  

b) justification for undertaking the proposal in the manner 
proposed, including the acceptability of the avoidance 
and mitigation measures 

c) if relevant, a discussion of residual impacts and any 
offsets and compensatory measures proposed or 
required for significant residual impacts on protected 
matters, and the relative degree of compensation and 
acceptability. 

A conclusion with respect to 
biodiversity matters is provided in 
Section 10. A biodiversity offset 
package has been prepared in 
accordance with the EPBC Act 
Offset Policy (GHD 2015a). 
Consideration of the objects of the 
EPBC Act, the principles of 
ecologically sustainable 
development, the precautionary 
principle, and justification for the 
proposal is provided in the EIS. 
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1.3 The proposal  

1.3.1 Stage 1 

Stage 1 of the proposed airport would include a 3,700 metre runway on an approximate north-
east/south-west orientation. The Stage 1 development would also include a single full length 
parallel taxiway and a range of aviation support facilities such as passenger terminals, cargo 
and maintenance areas, car parks and navigational instrumentation capable of facilitating the 
safe and efficient movement of up to 10 million domestic and international passengers per year 
which is consistent with approximately 63,000 air traffic movements per year. The proposed 
airport is proposed to operate on a 24-hour, curfew free basis. 

The Stage 1 development area will be concentrated in the northern portion of the site, although 
some parts of the southern portion are also included in Stage 1. The existing terrain at the 
airport site is undulating and substantial earthworks are required to create a level surface to 
allow construction of the runway, taxiways and support services. The Stage 1 construction 
impact zone is predominantly located within the northern portion of the site following the 
alignment of the proposed runway. There will also be limited earthworks in the southern portion 
of the site during Stage 1 for the establishment of drainage swales and detention ponds as part 
of the water management system developed for the airport site. The airport site layout, including 
the approximate locations of airport infrastructure and the Stage 1 earthworks footprint are 
shown on Figure 2. 

The southern portion of the airport site would predominantly remain uncleared during the initial 
stage of airport development. This area is designated for future aviation use, business 
development or environment protection in accordance with the draft Airport Plan. 

Portions of the airport site would be likely to remain undeveloped in the longer term to conserve 
riparian corridors and other features of higher environmental value. These areas have been 
included in the proposed ‘Environmental conservation zone’ in the draft Airport Plan and would 
be managed for biodiversity conservation (see Figure 2). 

1.3.2 Longer term development 

The proposed airport would be progressively developed as demand increases beyond 10 million 
annual passengers. Additional aviation infrastructure and support services such as taxiways, 
aprons, terminals and support facilities would be required to service the growing demand.  

The need for a second runway is expected to be triggered when the operational capacity 
approaches 37 million annual passengers which is equivalent to approximately 164,000 air 
traffic movements per year. This is forecast to occur by around 2050. The second runway is 
expected to be located in the southern portion of the airport site, parallel to the first runway with 
a centre line separation distance of approximately 1,900 metres.  

The long term capacity of the proposed airport is forecast to service approximately 82 million 
annual passengers which is equivalent to approximately 370,000 air traffic movements per year. 
The final layout of the indicative longer term development of the proposed airport would be 
confirmed as part of the development of future airport master plans and would be subject to 
further approval and regulation under the Airports Act 1996.
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1.4 Purpose of this report 

This assessment has been undertaken in accordance with the EIS guidelines issued by the 
Minister for the Environment under the Environment Protection and Biodiversity Conservation 
Act 1999 (EPBC Act) and specifically considers matters relevant to biodiversity. The purpose of 
this report is to describe the native biota and habitats at the airport site and to assess the 
potential impacts of the construction and operation of the proposed airport on biodiversity 
values. 

The scope of this biodiversity assessment is to: 

 complete a desktop assessment, field survey, research and consultation to describe the 
biodiversity values of the airport site, including native vegetation types, flora and fauna 
species and their habitats; 

 assess the value and conservation significance of native vegetation and habitats at the 
airport site and the potential for threatened or migratory biota listed under the EPBC Act 
and threatened biota listed under the NSW Threatened Species Conservation Act 1995 
(TSC Act) to occur at the site and/or to be affected by the proposed airport; 

 describe the proposed construction and operation of the proposed airport and identify 
potential impacts on biodiversity values, especially matters of national environmental 
significance (MNES); 

 identify measures to avoid or mitigate impacts on biodiversity values; 

 complete impact assessments pursuant to: 

– the Matters of National Environmental Significance Significant Impact Guidelines 1.1 
Environment Protection and Biodiversity Conservation Act 1999 (DotE 2013a) for 
impacts on threatened biota and other MNES;  

– the Significant Impact Guidelines 1.2 - Actions on, or impacting upon, Commonwealth 
land and Actions by Commonwealth Agencies (DotE 2013b) for impacts on the natural 
environment; and 

 identify appropriate biodiversity offsets to compensate for residual significant impacts on 
protected matters arising from the proposed airport in accordance with the Environment 
Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy
(DSEWPaC 2012) including: 

– offsets for residual significant impacts on threatened biota listed under the EPBC Act 
calculated using the offset assessment guide; and 

– offsets for residual significant impacts on the environment calculated with the 
BioBanking assessment methodology for a major project. 

1.5 Assumptions

This report is based on the following general assumptions: 

 no vegetation clearing or other direct impacts would occur outside the airport site to meet 
the requirements of the proposed airport’s Obstacle Limitation Surface (OLS) or for other 
significant infrastructure; 

 the environmental conservation zones shown on Figure 2 would be managed as open 
space. Native vegetation would be retained and would be available as refuge habitat for 
displaced fauna and translocated snails, frogs, habitat resources etc. as required; 
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 assessments of significance have been prepared in accordance with the ‘Matters of 
National Environmental Significance Significant Impact Guidelines 1.1 Environment 
Protection and Biodiversity Conservation Act 1999’ (DotE 2013a) for impacts on 
threatened biota and other MNES and the ‘Significant Impact Guidelines 1.2 - Actions on, 
or impacting upon, Commonwealth land and Actions by Commonwealth Agencies’ (DotE 
2013b) for impacts on flora and fauna. Impacts on other aspects of the environment are 
discussed in the EIS and relevant technical reports;  

 the biodiversity offset package is for Stage 1 only and includes the preferred approach to 
offsetting along with the specific detail that was available at the time of publication;  

 offsets on threatened biota listed under the EPBC Act have been calculated with 
reference to the EPBC Act Offset Policy; and

 the suite of biodiversity credits that would be presented to offset impacts on threatened 
biota listed under the EPBC Act and TSC Act have been calculated using BioBanking.   
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2. Legislative context 
2.1 EPBC Act 

2.1.1 Project background 

The Australian Government announced on 15 April 2014 that Commonwealth-owned land at 
Badgerys Creek will be the site of a new airport for the proposed Western Sydney Airport 
(proposed airport). A brief survey of the site was carried out by SMEC in September 2014 and a 
biodiversity report was prepared which identified the biodiversity values present at the airport 
site and made recommendations for further surveys and assessment (SMEC 2014). A referral 
for the proposed airport proposal was submitted to the Australian Government Minister for the 
Environment under the EPBC Act in November 2014 (DIRD 2014), the SMEC (2014) report was 
included as an attachment to the referral. Based on the referral and attached information, the 
delegate of the Minister determined on 23 December 2014 that assessment is required as the 
action is a "controlled action", as it is likely to have a significant impact on the following matters 
of national environmental significance (MNES) and other matters that are protected under Part 3 
of the EPBC Act:  

 Listed threatened species and ecological communities (section 18 & section 18A) 

 The heritage values of a National Heritage place (section 15B & section 15C) 

 The world heritage values of a declared World Heritage property (section 12 & section 
15A); and 

 The environment because the proposal is a Commonwealth action (section 28). 

Guidelines for the content of an environmental impact statement (EIS) for the proposed airport 
were issued in January 2015. An EIS has been prepared and this biodiversity impact 
assessment has been prepared to support the EIS and address the EIS requirements (refer to 
Table 1). 

2.1.2 Objects of the EPBC Act  

The objects of the EPBC Act include to provide for the protection of the environment, especially 
those aspects of the environment that are matters of national environmental significance 
(MNES) and to promote the conservation of biodiversity. Under the EPBC Act, an action 
includes a proposal, undertaking or activity.  

The EPBC Act identifies MNES as: 

 world heritage properties; 

 national heritage places; 

 wetlands of international importance (Ramsar wetlands); 

 threatened species and ecological communities; 

 migratory species; 

 Commonwealth marine areas; 

 Great Barrier Reef Marine Park; 

 nuclear actions (including uranium mining); and 

 a water resource, in relation to coal seam gas development and large coal mining 
development. 



14 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265  

The EPBC Act also is concerned with actions that have a significant impact on the environment 
where the actions affect, or are taken on, Commonwealth land, or are carried out by a 
Commonwealth agency.  

The EPBC Act has been addressed in this assessment through: 

 desktop review to determine the threatened or migratory species or threatened ecological 
communities that have been previously recorded within the locality and hence could occur 
at the airport site, subject to the habitats present; 

 desktop assessment and field surveys to describe the environment of the airport site, 
including biodiversity values and threatened biota listed under the Act or under NSW 
legislation (see below); 

 targeted field surveys for threatened ecological communities and threatened and 
migratory species; and 

 assessment of potential impacts on the environment and on specific MNES that could 
arise from the construction and operation of the proposed airport and measures to avoid 
or mitigate potential impacts. 

2.2 New South Wales Legislation 

The airport site is Commonwealth land. Consequently, the airport proposal does not require 
environmental assessment or approvals under various NSW environmental planning and 
assessment legislation. However, the EPBC Act requires protection of the environment from 
actions by the Commonwealth, and it is therefore appropriate to consider threatened biota that 
are listed under NSW legislation and other aspects of the airport site’s biodiversity as part of this 
assessment. 

The New South Wales (NSW) TSC Act and Fisheries Management Act 1994 (FM Act) provide 
for the listing of threatened biota that are at risk of becoming extinct or endangered in NSW. The 
TSC Act also provides for the assessment of impacts on biodiversity values, the offsetting of 
impacts and the conservation of offset sites through BioBanking (see below).  

2.2.1 Threatened Species Conservation Act 1995 

The TSC Act provides legal status for biota of conservation significance in NSW. The TSC Act 
aims to, inter alia, ‘conserve biological diversity and promote ecologically sustainable 
development’. The TSC Act contains schedules that list endangered, critically endangered and 
vulnerable species, populations, ecological communities, and key threatening processes in 
NSW. 

Threatened biota listed under the TSC Act has been considered in this assessment through: 

 desktop assessment and field survey to identify threatened biota that may be present at 
the airport site or affected by the proposed airport; and 

 consideration of impacts on threatened biota and measures to avoid or mitigate potential 
impacts. 

Part 7A of the TSC Act establishes the NSW Biodiversity Banking and Offsets Scheme 
(BioBanking), which was enabled by the Threatened Species Conservation Amendment 
(Biodiversity Banking) Act 2006. BioBanking includes a methodology for assessing biodiversity 
values, establishing rules for calculating biodiversity offsets and provides a framework for 
managing biodiversity offset sites. 

The offset package for the proposed airport has been prepared with reference to the 
BioBanking methodology. Accordingly, this Biodiversity Assessment has also been prepared 
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with reference to the BioBanking methodology and operational manual (DECC 2009a), including 
description and sampling of plant community types in accordance with the methodology (see 
Section 3.2.2). 

2.2.2 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 contains schedules that list endangered, 
critically endangered and vulnerable aquatic species, populations and ecological communities, 
key threatening processes in NSW, and noxious fish and marine vegetation. 

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 FM Act also includes provisions to ensure the maintenance and restoration of fish passage 
as part of the construction of new, or the modification of existing, in-stream structures.  

Threatened biota listed under the FM Act has been considered in this assessment through: 

 desktop assessment and field survey to identify threatened biota that may be present at 
the airport site or affected by the proposed airport; 

 assessment of aquatic habitats, including key fish habitat, during field surveys; 

 assessment of the potential for impacts on key fish habitat and threatened species, 
populations and ecological communities listed under the FM Act; and 

 identification of suitable impact mitigation and environmental management measures to 
avoid or mitigate impacts on the aquatic environment. 

2.2.3 Noxious Weeds Act 1993  

The Noxious Weeds Act (NW Act) provides for the declaration of noxious weeds by the NSW 
Minister for Primary Industries. Under the NW Act, weeds may be considered noxious on a 
National, State, Regional or Local scale. The NW Act defines five classes of noxious weeds 
(Section 8 of the NW Act) and outlines particular controls applicable to each class. If present, 
noxious weeds should be assessed and controlled in order to help avoid economic or 
environmental impacts. 

There are at least 12 noxious weed species present at the airport site (see Section 4.2.3). 
Mitigation measures are recommended in section 9.2 to minimise the impact and spread of 
weeds. 
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3. Methodology 
3.1 Literature and desktop assessment 

3.1.1 Literature review 

A literature review was undertaken to identify MNES listed under the EPBC Act and threatened 
flora and fauna species, populations and ecological communities (biota) listed under the TSC 
Act and FM Act that have previously been identified at the airport site. The literature review 
assisted with identifying gaps in field surveys conducted previously, and with focusing field 
survey techniques and effort. Biodiversity resources pertaining to the airport site and locality (i.e. 
within a 10 km radius of the airport site) that were reviewed prior to conducting field 
investigations included: 

 the previous EIS and specialist reports prepared for a proposed airport at Badgerys 
Creek between 1996 and 1999; 

 the Environmental field survey of Commonwealth land at Badgerys Creek Report (SMEC
2014) and associated specialist reports; 

 Western Sydney Airport referral of proposal action (DIRD 2014);

 Native vegetation of southeast NSW: a revised classification and map for the coast and 
eastern tablelands (Tozer et al. 2010); 

 Native Vegetation of the Cumberland Plain, Western Sydney (NPWS 2006); 

 aerial photographs and satellite imagery of the study area; and 

 management plans, ecological assessments and research papers relating to the 
biodiversity values at the airport site and especially the threatened biota that is known or 
likely to occur in the locality. 

Recent baseline surveys were carried out by SMEC at the airport site over three days in 
September 2014. The results of these surveys were documented in a biodiversity report (SMEC 
2014) that was used to inform the EPBC Act referral for the proposed airport. Prior to these 
surveys, a number of flora and fauna surveys were conducted by Biosis Research for the 1999 
EIS. Surveys for the 1999 EIS were conducted in December 1996, January 1997 (aquatic), 
September 1998 and January 1999. The results of these biodiversity assessments have been 
reviewed, checked against current site conditions and incorporated in this report where 
appropriate. 

3.1.2 Database review 

A database review was undertaken to identify threatened species and ecological communities 
listed under the EPBC Act that may be affected by the proposed airport, as well as threatened 
species, populations and communities listed under the TSC Act and FM Act. Database records 
pertaining to the airport site and locality since 1980 were reviewed prior to field investigations 
and included: 

 the Commonwealth Department of the Environment (DotE) Protected Matters Search 
Tool (PMST) for all MNES that are known or are predicted to occur within a 10 km radius 
of the airport site (DotE 2015a) (database queried on 2 February 2015); 

 DotE online species profiles and threats database (DotE 2015b); 
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 Office of Environment and Heritage (OEH) Wildlife Atlas database (licensed) for records 
of threatened species, populations and endangered ecological communities listed under 
the TSC Act that have been recorded within the locality (OEH 2015a), data supplied by 
OEH on 2 February 2015; 

 OEH threatened biota profiles for descriptions of the distribution, habitat requirements 
and flowering season (where relevant) of threatened biota (OEH 2015b). This resource 
was used to identify the suite of threatened biota that could potentially be affected by the 
airport and to inform habitat assessments; 

 the NSW VIS Classification 2.1- Community Identification (OEH 2015c) and NSW 
vegetation types database (OEH 2014) to identify matching plant community types 
(PCTs) at the airport site; 

 mapping and descriptions of the NSW Mitchell landscapes (DECC 2008a, 2008b);  

 Birdlife Australia Atlas Data for records of birds observed within a 3 km radius of the 
airport site (Birdlife Australia 2015), data supplied by Birdlife Australia on 8 May 2015; 

 Birdline NSW (2015). Birdline NSW is a site for the reporting of rare or unusual birds 
outside their normal range, unusually high or low numbers, early or late arrivals or 
departures for migrant species and interesting behaviour or unusual habitat usage. This 
resource was checked to determine the arrival date and movements of Swift Parrots in 
NSW; and 

 the DPI online protected species viewer for records of threatened aquatic species listed 
under the EPBC Act that have been recorded within the locality (DPI 2015a) (database 
queried on 2 February 2015). 

Following collation of database records and species and community profiles, a ‘likelihood of 
occurrence’ assessment was prepared with reference to the broad habitats at the airport site. 
This was further refined following field surveys and assessment of habitat present (see section 
4). The results of this assessment are presented in Appendix A.  

3.2 Field surveys: Terrestrial Biodiversity  

3.2.1 Overview

Staged surveys of the airport site were conducted between February and June 2015. Surveys 
were conducted by a team of suitably qualified ecologists and built on previous surveys carried 
out by SMEC (2014) and those undertaken by Biosis Research (1999) for the previous EIS.  

Vegetation survey and assessment for both EPBC Act and TSC Act protected matters was 
carried out in accordance with the BioBanking Assessment Methodology (BBAM) (DECC 
2009a) in order to assess vegetation type and condition and to calculate the quantum of offsets 
required for the proposed airport.   

Survey methods and effort were also designed with reference to various threatened species 
survey guidelines. These included the Commonwealth survey guidelines for nationally 
threatened frogs (DEWHA 2010a) and birds (DEWHA 2010b), the survey guidelines for 
threatened species listed under the TSC Act (DEC 2004a), species-specific survey methods 
detailed by the NSW National Parks and Wildlife Service (NPWS 2000, 2002, 2003), survey 
methods detailed in recovery plans (e.g. for the Grey-headed Flying-fox - DECCW 2009) and 
referral guidelines (e.g. for the Koala - DotE 2014).  

Survey methodology is discussed in section 3.2.2 and 3.2.3, survey effort, site stratification and 
timing is discussed in section 3.3, and an assessment of survey methods and effort against 
guidelines is provided in Appendix B. Limitations of surveys are discussed in section 3.4.3. 
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3.2.2 Flora survey 

Flora surveys included vegetation mapping and targeted threatened flora searches. Vegetation 
within the airport site was surveyed with reference to the BBAM and appropriate threatened 
species survey guidelines (DEC 2004a)).  

The flora survey involved the following techniques: 

 Vegetation surveys and mapping; 

 Plot-transect surveys;  

 Wetland surveys; and 

 Targeted threatened flora surveys. 

Survey sites were selected using air photo interpretation and field habitat assessment. The 
locations of plot-transect surveys completed during the flora survey are displayed in Figure 4. A 
summary of survey effort is provided in Table 10 (Section 3.4.1) and the breakdown of survey 
effort between mapped vegetation zones is provided in (Section 4.2.2). A detailed description of 
the methodology is provided below. 

Vegetation surveys and mapping 

A high level vegetation assessment and map were prepared by SMEC (2014) based on the 
regional mapping included in Native Vegetation of the Cumberland Plain, Western Sydney 
(NPWS 2006). This vegetation mapping was ground-truthed in the field via driven and walked 
transects across the entire airport site and by walking the boundary of vegetation units where 
possible. Necessary adjustments were made with reference to a GPS tablet in the field. The site 
was divided into vegetation zones which represented a distinct vegetation type and broad 
condition class according to the BBAM. This approach ensured that the classification of 
vegetation was consistent with the methodology for BioBanking assessments and major 
projects in NSW. 

Vegetation types were classified according to vegetation structure, species composition, soil 
type and landscape position. Plot/transect data was compared with Tozer et al (2010) diagnostic 
species lists for equivalent vegetation map units to help confirm the identity of matching 
vegetation types (OEH 2014). This approach is endorsed by the NSW OEH for confirming the 
identity of floristically similar vegetation types and is particularly relevant for identifying 
vegetation that may comprise a particular threatened ecological community (TEC) (Steenbeeke, 
G, OEH, pers. comm.). 

Terrestrial vegetation types were further split into broad condition classes with reference to the 
BBAM to yield vegetation zones as follows: 

 ‘High condition’, comprising Moderate/good - high or Moderate/good – medium condition 
vegetation which featured over storey and mid storey vegetation at benchmark levels for 
the equivalent vegetation type (i.e. woodland or forest structure); 

 ‘Poor condition’, comprising Moderate/good – poor condition vegetation which featured 
over storey and mid storey vegetation cover substantially below benchmark levels for the 
equivalent vegetation type but greater than 50% of the groundcover present was native 
species (i.e. derived native grassland, shrubland or scrub structure); 

 exotic grassland, comprising Low or Cleared condition vegetation which was dominated 
by perennial plant species and featured over storey and mid storey vegetation cover 
substantially below benchmark levels for the expected native vegetation type and less 
than 50% of the groundcover present was native species (i.e. exotic grassland, shrubland 
or scrub structure); and 
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 cleared land and cropland, comprising Low or Cleared condition vegetation which was 
dominated by annual plant species, bare earth or infrastructure and featured over storey 
and mid storey vegetation cover substantially below benchmark levels for the expected 
native vegetation type and less than 50% of the groundcover present was native species 
or greater than 90% of the ground surface was bare earth or infrastructure.  

Wetlands were mapped as a native vegetation zone if they featured greater than 10% cover of 
native plant species and/or habitat features such as standing dead trees, shallow marginal 
water or mudflats. Waterbodies that were free of native plants or habitat features such as steep 
sided clay lined dams, concrete lined dams or flooded quarry pits were included in the mapped 
area of ‘Cleared land and cropland’. Some smaller wetlands were also included in the mapped 
area of woodland, forest or grassland if they could not be accurately separated and defined on 
an aerial photo. 

Plot/transect surveys 

Plot/transect surveys were conducted on site in accordance with the BBAM to confirm 
vegetation types and assess site condition. The site value was determined by assessing ten 
biometric habitat attributes against benchmark values. Benchmarks are quantitative measures 
of the range of variability in condition in vegetation with relatively little evidence of alteration, 
disturbance or modification by humans since European settlement. Cover abundance data was 
also collected for each species within the 20 metre x 20 metre portion of each plot/transect. 

Plots were used to sample potential vegetation zones (i.e. vegetation types and broad condition 
classes) based on the initial site stratification. Forty-three plots were sampled within the airport 
site as shown on Figure 3. 

Species richness and biometric plot/transect data was recorded on pro forma data sheets along 
with a description of the landscape position, soil type, geology and disturbance history for each 
vegetation zone. 

Wetland surveys 

Wetlands were not sampled using plot/transects because of the inherent safety risk. Wetland 
vegetation was sampled by walking the margins of waterbodies and noting dominant plant 
species and percentage cover in each vegetation strata present (i.e. trees, shrubs, emergent, 
aquatic and fringing plants). Wetlands were defined based on observed vegetation structure, 
species composition and whether they were natural or artificial as inferred from geomorphic 
positon and presence of features such as dam walls. No natural freshwater wetlands were 
observed at the airport site. Artificial wetlands were matched to the closest equivalent native 
vegetation type. 

These data were recorded on pro forma data sheets along with a description of the landscape 
position, soil type, geology, habitat resources present and disturbance history for each wetland 
sampled. 

Targeted threatened flora surveys 

Threatened plant surveys were conducted throughout the airport site during all time spent on 
site. The suite of threatened plants potentially present was identified based on the desktop 
assessment results (see Appendix A). Habitat for these species was identified based on OEH 
threatened species profiles and the experience and judgement of GHD ecologists. Much of the 
airport site contains highly modified landforms that are dominated by exotic species. These 
areas feature very little native plant cover, do not contain natural soil profiles or soil seed banks 
and could be readily discounted as containing any threatened plant species. Areas of potential 
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threatened plant habitat (i.e. near-intact native vegetation and areas with natural topsoil) were 
systematically traversed on foot and inspected for threatened plants. 

3.2.3 Fauna survey 

Fauna surveys conducted at the airport site included detailed habitat assessments and targeted 
fauna searches. Survey locations are shown on Figure 3. 

Surveys included: 

 four days and four nights of targeted frog surveys in March 2015; 

 eleven days and six nights of targeted fauna surveys (diurnal and nocturnal) in March-
May 2015; and 

 two days of targeted winter bird surveys in May-June 2015. 

Fauna surveys focussed on identifying threatened and migratory fauna species likely to be 
impacted by the proposed airport, and providing a quantitative assessment of habitat features 
that would be removed. Surveys were designed with reference to various survey guidelines (see 
section 3.2.1). Targeted surveys included diurnal bird surveys, searches for the Cumberland 
Plain Land Snail (Meridolum corneovirens), spotlighting, call playback, infra-red camera surveys 
and Anabat surveys. Opportunistic observations were also recorded throughout the surveys. 

Fauna habitat assessment 

Habitat assessments were conducted to help describe the suite of native fauna likely to occur at 
the airport site. Particular attention was paid to habitat features and resources considered 
important for threatened species.  

Habitat assessments included identification and assessment of: 

 vegetation patch size, connectivity, age, disturbance and floristic and structural diversity 
(important for determining habitat suitability for many threatened birds and mammals); 

 quality of substrate to provide foraging habitat and shelter for Cumberland Plain Land 
Snails, frogs, reptiles and ground-foraging birds, including rocks, logs, peeling bark, leaf 
litter and native grassland; 

 presence of winter-flowering eucalypts (important for the Swift Parrot (Lathamus discolor)
and Grey-headed Flying-fox (Pteropus poliocephalus) and food trees of the Koala 
(Phascolarctos cinereus) and Glossy Black-cockatoo (Calyptorhynchus lathami);

 hollow-bearing trees and logs which provide refuge, nest and den sites for a range of 
threatened fauna species; 

 stags and other roost sites for raptors and owls; and 

 wetlands, water courses and moist grassland and other foraging or breeding habitat for 
waterbirds (including migratory birds), frogs, reptiles and mammals. 

Evidence of animal presence was noted during all time spent on site, including specific 
searches for: 

 mammal scats at the base of trees or along tracks and runways; 

 tracks in soft substrate; 

 nest/den sites within logs, tree bases or tree trunks; 

 guano or moth remains at the base of hollow-bearing trees (diagnostic of the presence of 
tree-roosting bats); 
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 scratches on tree trunks (potential evidence of Koalas, gliders or goannas) and worn bark 
around tree hollows (diagnostic of active use of hollows); and 

 owl pellets, whitewash or animal remains beneath trees (diagnostic of owl or raptor 
roosts). 

Locations of important habitat features were captured with a handheld global positioning system 
(GPS) unit or a tablet. 

Mapping of hollow-bearing trees was undertaken to provide an indication of the distribution and 
number of hollow-bearing trees as well as sizes of hollows that would be removed for the 
proposed airport. Given the large area of the airport site and access constraints at the time of 
surveys, detailed mapping was not undertaken throughout the entire site. Data collected 
included tree species, height, diameter at breast height, and number, size and location of 
hollows.

Bird surveys 

Bird surveys comprised the following methods: 

 Diurnal bird surveys 

– Diurnal bird surveys were performed in the early morning within the airport site on ten 
mornings in March and April 2015. Surveys were conducted in two locations by either 
one or two ecologists each morning. A total of 13 sites were surveyed in early morning 
surveys. Most sites were visited once only, however a number of sites were surveyed 
on two occasions. Surveys comprised area searches of at least one hour duration 
targeting larger woodland patches and wetland areas. Grassland areas were also 
surveyed while moving between woodland patches or dams. Species were identified 
by sight and call. Incidental observations of all birds were also recorded throughout 
the day during general surveys.  

– Area searches were carried out in many woodland patches in the mornings and 
afternoons of 21 May and 9 June 2015 targeting the Swift Parrot (Lathamus discolor)
and Gang-gang Cockatoo (Callocephalon fimbriatum), with other birds also noted. The 
Swift Parrot occurs in western Sydney in winter months, foraging on winter-flowing 
eucalypts and lerps. Surveys were conducted with regard to the survey guidelines for 
the Swift Parrot included in DEWHA (2010b) and the bird survey guidelines contained 
in DEC (2004a). In addition, opportunistic surveys were carried out from 5 to 8 May 
2015 for these species. Information on timing of the arrival of Swift Parrots in NSW 
was gained from Birdline NSW (2015). The first record of the species in NSW via this 
resource was on 28 April 2015 near Corowa. Sightings of the species in western 
Sydney were reported on various occasions from 14 May 2015 (Birdline NSW 2015). 

 Wetland bird surveys 

– Dams were targeted during early morning bird surveys as well as general fauna 
surveys throughout the day. Surveys included scanning the water body, muddy edges 
and emergent vegetation with binoculars.  

 Driven transects 

– Slow driven transects were conducted on 21 May and 9 June 2015 to target Swift 
Parrots and Gang-gang Cockatoos, with other birds also noted. This method 
combined with targeted area searches ensured as much of the airport site was 
covered as possible over these dates when these species were likely to be in the 
locality.
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Microchiropteran bat surveys 

Microbat ultrasonic echolocation call recordings (Anabat surveys) were undertaken using two 
Anabat units over ten nights and one unit on one additional night (totalling 21 Anabat unit 
nights). Of these, seven nights (14 Anabat unit nights) were in March (within the preferred 
survey season for Anabat surveys) and the remainder were in April and May. Anabats were 
placed at a total of twelve locations in the airport site. In most locations, Anabat units were left 
for two nights. In some instances, access or timing constraints meant that Anabat units were left 
at a location for only one night. Fixed recordings were undertaken from dusk until the following 
morning. Locations of survey sites are provided on Figure 3. A total of 206.5 hours from 19 
nights of recording (all sites combined) was completed. 

Calls were identified using zero-crossing analysis and AnalookW software (version 4.1t, 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 published guidelines. The Bat calls of NSW: Region based guide to the echolocation calls 
of microchiropteran bats (Pennay et al. 2004) was used to assist call analysis. Call identification 
was also assisted by consulting distribution information for possible species (Pennay et al 2011; 
Churchill 2008; van Dyck and Strahan 2008) and records from the Atlas of NSW Wildlife (OEH 
2015a). No reference calls were collected during the survey. 

A call (pass) was defined as a sequence of four or more consecutive pulses of similar 
frequency. Calls with less than four defined pulses were excluded from the analysis. Due to 
variability in the quality of calls and the difficulty in distinguishing some species, the identification 
of each call was assigned a confidence rating (see Mills et al. 1996 and Duffy et al. 2000) as 
summarised in Table 2. Due to the absence of reference calls from the airport site, high level of 
variability within a bat call and overlap in call characteristics between some species, a 
conservative approach was taken when analysing calls. 

Table 2 Confidence ratings applied to bat calls 

Species 
Identification Description 
D - Definite Species identification not in doubt. 

P - Probable Call most likely to represent a particular species, but there exists a low probability 
of confusion with species of similar call type or call lacks sufficient detail. 

Po – Possible 
(Species 
Group) 

Call made by one of two or more species. Call characteristics overlap making it 
too difficult to distinguish between species e.g.  
Chalinolobus gouldii / Mormopterus spp. 
Nyctophilus spp. The calls of Nyctophilus geoffroyi and N. gouldi cannot be 
distinguished during the analysis process and are therefore lumped together. 
Scotorepens orion/Scoteanax rueppellii/Falsistrellus tasmaniensis. 

Targeted frog surveys 

Targeted surveys for the Green and Golden Bell Frog (Litoria aurea) were conducted over four 
nights in March. Surveys were carried out with regard to the significant impact guidelines for this 
species (DEWHA 2009a) and the Commonwealth survey guidelines for threatened frogs 
(DEWHA 2010a). The referral guidelines recommend an initial habitat assessment followed by 
at least four nights of surveys between September and March, during warm and windless 
weather conditions following rainfall. Surveys of about an hour are recommended for wetlands 
up to 50 metres in width. Where possible, surveys should include use of a nearby reference site 
(DEWHA 2009a). The survey guidelines for threatened frogs further recommend surveys be 
under taken within one week of heavy rainfall (i.e. greater than 50 mm in seven days) between 
October and February.  
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The Green and Golden Bell Frog population at Homebush was used as a reference population 
for the survey. This site was visited once each week prior to and during the survey at the airport 
site to determine the level of frog activity and confirm that conditions were likely to be suitable 
for the detection of the targeted species if present. Surveys at the airport site were conducted in 
early March, in warm and windless conditions. Surveys were not possible in February (when 
there were many days of heavy rain) due to property access constraints. Heavy rain fell on the 
afternoon of survey night 2, and for some survey dates, rainfall of about 28 mm was recorded 
over the previous week (see Table 3). Other frog species were calling and were active during 
surveys at the airport site, suggesting that if Green and Golden Bell Frogs were present, they 
would also be active. Green and Golden Bell Frogs were active (but not calling) at the reference 
site at these times.  

A summary of weather conditions and observed frog activity during surveys is provided in  
Table 3. 

Table 3 Weather conditions during targeted frog surveys 

Survey Date Temperature Rainfall in 
preceding 
24 hours 
(mm)

Rainfall in 
preceding 
7 days 
(mm)

Conditions 
during 
survey

Frog activity 
during survey 

(min.) (max.) 

Reference 
site night 1 

6/3/15 13.4 30.7 0.0 20.4 Warm and 
windless 

Frogs calling 
and active 

Airport site 
survey 
night 1 

11/3/15 17.8 30.6 0.0 0.0 Warm and 
windless 

Frogs calling 
and active 

Reference 
site night 2 

11/3/15 20.1 30.1 0.0 0.0 Warm and 
windless 

Green and 
Golden Bell 
Frogs active.  

Airport site 
survey 
night 2 

12/3/15 17.4 28.4 28.6 28.6 Warm and 
windless 

Frogs calling 
and active 

Airport site 
survey 
night 3 

18/3/15 15.2 30.3 0.0 28.6 Warm and 
windless 

Frogs calling 
and active 

Reference 
site night 3 

18/3/15 17.3 30.3 0.0 14.6 Warm and 
windless 

Green and 
Golden Bell 
Frogs active.  

Airport site 
survey 
night 4 

19/3/15 15.0 32.0 0.0 0.0 Warm and 
windless 

Frogs calling 
and active 

Note: Airport site weather data from Badgerys Creek weather station (067108) and reference 
site weather data from the Sydney Olympic Park weather station (66212) (BOM 2015a). 

Frog surveys targeted farm dams, creeks and other water bodies which were identified during 
the initial one-day site inspection, by aerial photograph inspection, desktop review and during 
field surveys. Given the size of the airport site, targeted surveys of one hour were carried out at 
sites with better quality habitat, while rapid surveys were conducted at others. These are 
described further below. Targeted surveys were carried out each night at four of the sites, while 
other sites were visited once only during surveys to enable a greater coverage of the airport 
site.  

Frog surveys were undertaken with reference to DECC (2008d) hygiene protocols. Measures 
adopted comprised sterilising boots between survey sites to prevent transfer or introduction of 
chytrid fungus, and avoiding the use of suncream and insect repellent on hands. 
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Frog surveys included the following methods: 

 Targeted surveys 

– Diurnal inspections of selected dams were conducted in the afternoons prior to 
nocturnal surveys on the four nights. Searches for basking frogs and call playback 
were undertaken at these dams. Scans for basking frogs were also conducted at 
dams during general fauna surveys in late March and early April. Notes at each water 
body were taken, and included size, geomorphology, presence of habitat features and 
structure, type and species composition of wetland and aquatic vegetation. 

– Active nocturnal searches for frogs were performed for a minimum of one hour at each 
survey site focussing on areas of suitable habitat. Creek banks and dam edges were 
systematically searched and aquatic vegetation was visually scanned using spotlights. 
Call playback and vocalisations imitating the call of the Green and Golden Bell Frog 
were broadcast at each targeted survey site, comprising a minimum of five minutes 
calling followed by a ten minute listening period. For larger dams, calls were broadcast 
at a number of locations around the dam edges. Frogs were identified by sight and 
call.

 Rapid surveys 

– Call playback and vocalisations imitating the call of the Green and Golden Bell Frog 
were broadcast at each rapid survey site, comprising a minimum of five minutes 
calling followed by a ten minute listening period. All frogs heard calling were recorded. 

Nocturnal bird and mammal surveys 

Nocturnal bird and mammal surveys comprised the following: 

 Call playback 

Call playback was undertaken on a total of nine nights at the airport site. Calls of the Barking 
Owl (Ninox connivens), Powerful Owl (Ninox strenua), and Masked Owl (Tyto novaehollandiae)
were broadcast in woodland areas. Calls were broadcast through a 15 watt megaphone for a 
minute each with gaps of about a minute between the call of each species. Calls were then 
repeated. A quiet listening period of ten minutes was held prior to and following call playback. 
Potential roost sites were scanned with a spotlight.  

 Spotlighting 

Spotlighting targeting nocturnal birds and mammals was conducted over nine nights at the 
airport site. Spotlighting was undertaken by three ecologists using 210 lumens P14 Led Lenser 
torches. Each survey lasted between 1-2 hours. Surveys were carried out along road reserves 
and in larger woodland patches. Spotlighting for frogs was conducted separately as part of the 
targeted frog surveys described above, although any frogs heard or observed during other 
spotlighting surveys were recorded. Similarly, any nocturnal mammals and birds heard or 
observed during the targeted frog surveys were recorded.  

Infra-red camera surveys 

Two infra-red cameras were placed at four separate locations in woodland or near dams in the 
airport site to target cryptic species. Cameras were baited with a mixture of chicken wings and 
tinned sardines. Cameras were left set for a minimum of three weeks. Cameras were set to take 
three pictures over one minute when triggered by movement, with at least five minutes between 
each set of photographs.  
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Cumberland Plain Land Snail searches 

Targeted searches for Cumberland Plain Land Snails were carried out in larger patches of 
vegetation (where possible with regard to access constraints) and along road reserves in the 
airport site. Active searches were conducted in leaf litter at the base of trees and under rubbish 
and logs. Searches were conducted for between half an hour to an hour in woodland patches, 
depending on the size of the patch. Live snails were photographed, and empty shells were 
collected and sent to the Australian Museum for identification and confirmation. GPS waypoints 
were collected for search areas, and for any snails recorded. 

Koala scat searches 

Targeted Koala scat searches were conducted in conjunction with the searches for the 
Cumberland Plain Land Snail, as both scats and snails occur in leaf litter at the base of trees. 
Scat searches focussed on Forest Red Gum (Eucalyptus tereticornis), a primary food tree in the 
Sydney area (DECC 2008c), and Grey Box (Eucalyptus moluccana), a secondary food tree in 
the Sydney area (DECC 2008c). Searches were conducted for between half an hour to an hour 
in woodland patches, depending on the size of the patch. 

Opportunistic observations 

Opportunistic and incidental observations of fauna species were recorded at all times during the 
field survey. Scats, burrows and diggings were noted and mature trees were scanned for 
roosting birds.  

3.3 Field Surveys: Aquatic Biodiversity 

3.3.1 Overview

An aquatic survey was carried out from 13 to 16 March 2015 (inclusive) covering 12 sites 
located at upstream and downstream locations on waterways that traverse the airport site. A 
second survey was carried out on 20 May 2015 and covered sites within the airport site as well 
as an upstream control site not able to be sampled in the first survey due to access constraints. 
Aquatic survey sites are indicated on Figure 3e. Survey site locations are provided in Table 4. 

At each survey site a detailed habitat assessment was undertaken to determine the existing 
environment and to assess the potential presence of native aquatic flora and fauna, including 
species and or communities listed as threatened under the EPBC Act or FM Act.  

Sampling included both stream habitat and two representative farm dams, as the latter are a 
dominant feature of the waterbodies in the study area. A general description of habitats, 
including macrophytes and riparian vegetation, was made using the NSW AUSRIVAS Habitat 
Assessment protocols. Water quality was assessed using in situ measurements and grab 
samples were tested for nutrients. Sampling targeted fish and macroinvertebrate fauna. 
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Table 4 Aquatic survey site locations 

Site
Code 

Location Latitude Longitude Date sampled 

BCUS Badgerys Creek upstream -33.91463 150.70589 14/03/2015 

BCMC Badgerys Creek mid-catchment -33.89892 150.73856 13/03/2015 

BCDS Badgerys Creek downstream -33.87381 150.75488 13/03/2015 

SCUS South Creek upstream -33.87575 150.76785 13/03/2015 

SCDS South Creek downstream -33.83548 150.76577 
SCREC South Creek Recovery -33.80503 150.76668 15/03/2015 

OCUS Oaky Creek upstream -33.88443 150.722935 28/05/2015 

OCDS Oaky Creek downstream -33.86935 150.72107 15/03/2015 

CCUS Cosgrove Creek upstream -33.86897 150.71779 15/03/2015 

CCDS Cosgrove Creek downstream -33.83435 150.75961 
TCUS Thompson Creek upstream -33.93454 150.72919 13/03/2015 

DCDS Duncans Creek downstream -33.90046 150.70448 16/03/2015 

DCUS Duncans  Creek upstream -33.89971 150.67655 28/05/2015 

OCDAM Oaky Creek Dam -33.88338 150.72171 28/05/2015 

OSDAM On Site Dam -33.88896 150.72912 28/05/2015 

3.3.1 Aquatic habitat assessment 

An assessment of the in-stream physical habitat was conducted at all survey sites based on the 
NSW AUSRIVAS habitat assessment sheet. This also included a reference site assessment. 
This entailed detailed assessments of the substrata and water channel and an on-site 
assessment of hydraulic habitat features and suitability for threatened taxa identified from the 
database and literature searches. 

3.3.2 Water quality 

Water quality sampling was conducted in accordance with the National Association of Testing 
Authorities (NATA) certification standards at all sites. A calibrated YSI 600 QS MSP water 
quality meter was used to record in-situ parameters, while alkalinity was obtained through the 
use of field titration kits. These in-situ parameters were compared to the ANZECC & ARMCANZ 
(2000) guidelines and the Airports (Environment Protection) Regulations 1997 (AEPR) trigger 
values to determine which sites were outside of the recommended ranges. Additional water 
quality grab samples were collected for confirmation of conductivity and to test for metals, 
nutrients, BTEX (benzene, toluene, ethylbenzene and xylenes), additional hydrocarbons and 
other constituents. 

3.3.3 Macroinvertebrate sampling and analysis 

Macroinvertebrates were sampled in accordance with the NSW AUSRIVAS sampling protocols 
(Turak et al. 2004). Representative macroinvertebrate samples were collected from edge, pool 
bed and riffle areas where adequate habitat was present to ensure the best chance of capturing 
the full range of taxa likely to be present at each site. Samples were predominantly collected in 
pool and edge habitats given an absence of riffle habitat at most sites (Table 5). Samples were 
not collected at two sites due to very low volumes of surface water and limited habitat (DCUS) 
and unsafe access (DCDS).  
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Table 5 Summary of the habitat sampled for macroinvertebrates at each 
aquatic survey site 

Site Edge Pool Riffle

BCUS  - -

BCMC  - -

BCDS   -

SCUS   -

SCDS  - -

SCREC   

OCUS  - -

OCDS  - -

CCUS  - -

CCDS  - -

TCUS   -

DCDS - - -

DCUS - - -

OCDAM   -

OSDAM   -

Samples were collected using a framed net (350 millimetres wide) with 250 micrometre mesh 
size. The nets and all other associated equipment were washed thoroughly between sampling 
sites to remove macroinvertebrates. Samples were collected by sweeping the collection net 
along the edge habitat at the sampling site. The operator worked systematically over three 10-
metre sections covering overhanging vegetation, submerged snags, macrophyte beds, 
overhanging banks and areas with trailing vegetation.  

Samples were then live picked, following the methodology of Turak et al. (2004). The collected 
material from each 10 metre section was placed into a sorting tray and the macroinvertebrates 
were picked for a minimum of 40 minutes. If new taxa were found between 30 and 40 minutes, 
sorting was continued for a further 10 minutes. If no new taxa were found, after an additional 10 
minute period, then this process ceased. If new taxa were found, this process continued up to a 
maximum of one hour.  

Following collection and sorting of macroinvertebrates, the results were entered into the NSW 
AUSRIVAS model. AUSRIVAS is a predictive model based on standardised sampling protocols 
that uses macroinvertebrate communities to assess the biological health of rivers and streams. 
Specifically, the model uses site-specific information to predict the macroinvertebrate fauna 
expected (E) to be present in the absence of environmental stressors. The expected fauna from 
sites with similar sets of predictor variables (physical and chemical characteristics which cannot 
be influenced due to human activities, e.g. altitude) are then compared to the observed fauna 
(O). A ratio between the expected and observed fauna values is derived to indicate the extent of 
any impact (referred to below as the ‘O/E ratio’). The ratio derived from this analysis is compiled 
into bandwidths (i.e. X, A-D) which are used to indicate the overall health of a particular site 
using the classification shown in Table 6. Data are presented using the AUSRIVAS O/E 50 ratio 
(Observed/Expected score for taxa with a >50% probability of occurrence) and the previously 
mentioned rating Bands (Table 6). 
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Table 6 AUSRIVAS Band widths and interpretations for the NSW autumn edge 
and riffle models 

The Stream Invertebrate Grade Number – Average Level (SIGNAL 2) biotic index (Chessman, 
2003) was also used to determine the ecological quality of sampling sites. This method assigns 
a score between 1 (most tolerant) and 10 (most sensitive) to each macroinvertebrate family. 
The SIGNAL index is then calculated as the average grade number for all families present in the 
sample. The resulting index score can then be interpreted using the following guidelines 
(source: Gooderham and Tsyrlin 2005): 

 SIGNAL > 6 = Healthy habitat; 

 SIGNAL 5-6 = Mild pollution; 

 SIGNAL 4-5 = Moderate pollution; and 

 SIGNAL < 4 = Severe pollution. 

A useful and commonly used method to interpret SIGNAL 2 scores is to plot the SIGNAL 2 
scores against the number of families collected at a given site. The plotting region is divided into 
four quadrants, which can be interpreted as: 

 Quadrant 1 – indicates favourable habitat and chemically dilute water; 

 Quadrant 2 – indicates high salinity or nutrient levels – these may be natural; 

 Quadrant 3 – indicates toxic pollution, harsh physical conditions or inadequate sampling; 
and 

 Quadrant 4 – indicates urban, industrial or agricultural pollution, or can indicate 
downstream effects of dams 

Selecting the boundaries in the scatterplot requires consideration of the local geography, land 
use and sampling method. If reference sites are used in the study design, the boundaries can 
be set so that these sites all fall within Quadrant 1. However, in the current study design, 
reference sites were not included, so the taxa richness boundary was chosen as the median 
number of taxa collected during this sampling period (11) while the SIGNAL 2 boundary was 
chosen as the lower limit for the mild pollution category (SIGNAL 2 score of 5).  

Band

RIFFLE EDGE

ExplanationO/E Band width O/E Band width

X >1.13 >1.17 More diverse than expected. Potential 
enrichment or naturally biologically rich. 

A 0.84-1.13 0.81-1.17 Similar to reference. Water quality and / 
or habitat in good condition. 

B 0.6-0.84 0.46-0.81 Significantly impaired. Water quality and/ 
or habitat potentially impacted resulting 
in loss of taxa. 

C 0.34-0.6 0.11-0.46 Severely impaired. Water quality and/or 
habitat compromised significantly, 
resulting in a loss of biodiversity. 

D 0-0.34 0-0.11 
Extremely impaired. Highly degraded. 
Water and /or habitat quality is very low 
and very few of the expected taxa 
remain. 
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In addition to the AUSRIVAS and SIGNAL score assessments, simple biological metrics were 
also used as descriptors of each survey site. The metrics used in this assessment were: 

 taxa richness; 

 Ephemeroptera-Plecoptera-Trichoptera (EPT) richness; and 

 a description of the community composition at each site. 

Taxa Richness 

The number of taxa (taxa richness) was counted for each site and other descriptive measures 
such as the number of pollution-sensitive taxa (Ephemeroptera, Plecoptera and Trichoptera – 
EPT) were examined at the family levels. Taxa richness refers to the number of different taxa 
contained in the sample. Unlike some biological indices a higher number does not always 
indicate better in-stream conditions. In some cases, higher values of this metric may indicate 
favourable conditions in terms of availability of food and/or the quality of habitat. However, high 
richness values can also occur when altered conditions provide habitats or additional resources 
that may not occur naturally (e.g. additional food supply due to increased nutrient levels). 

Ephemeroptera-Plecoptera-Trichoptera (EPT) Richness 

EPT is a widely used index based on the number of families within the Ephemeroptera, 
Plecoptera and Trichoptera orders to assess stream condition. These three orders have been 
identified as being intolerant to pollution and their use as indicators of disturbance has also 
been tested in NSW. 

Community Composition 

Total invertebrate abundance and the number of taxa and dominant taxa were calculated as 
percent composition of the overall total as well as on a site by site basis. Special consideration 
has been given to the Odonata because of the possible, albeit unlikely, occurrence of larvae of 
two dragonfly species listed as threatened under the FM Act: 

 Adam’s Emerald Dragonfly (Archaeophya adamsi); and 

 Sydney Hawk Dragonfly (Austrocordulia leonardi).

Laboratory Identification 

Macroinvertebrate specimens were identified to family level where possible using the latest 
taxonomic keys. A total of 15 macroinvertebrate samples were analysed with the resulting 
samples stored in site specific vials for retention by GHD for internal quality assurance 
procedures.  

Given the particular interest in assessing whether Adam’s Emerald Dragonfly or Sydney Hawk 
Dragonfly were present at the survey sites, all Odonates were identified to species level where 
possible.  

Macroinvertebrate Quality Control 

A number of quality control procedures were undertaken during the identification phase of this 
program, including: 

 organisms that were heavily damaged were not selected during sorting. To overcome 
losses associated with damage to intact organisms during vial transfer; attempts were 
made to obtain significantly more than 200 organisms; 

 identification was performed by qualified and experienced aquatic biologists with more 
than 100 hours of identification experience; 
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 reference collections were also used where necessary; 

 NSW AUSRIVAS QA/QC protocols were followed; 

 an additional 5% of samples were re-identified by another senior taxonomist and these 
QA/QC results are presented in Appendix B; and  

 very small, immature, damaged animals or pupae that could not be positively identified 
were not included in the dataset. 

3.3.4 Fish surveys 

Electrofishing was to be undertaken at each site to identify and describe the composition of the 
fish communities residing within the waterways of the footprint area. This method was chosen 
initially because it is non-lethal, repeatable, is not size or species specific and does not require 
extended time at each site through waiting until soak times for nets and traps have been 
completed. However, this sampling method does not work in high electrical conductivity waters 
and these were encountered at all but one site surveyed in March and May 2015. Hence, 
alternative fish sampling (fyke netting and bait trapping) was carried out.  

At each site where the waterway could be fully accessed, one dual wing fyke net (1.2m x 0.8m 
opening, 6mm mesh, 10m wings) and five bait traps were set for a period of between 3 and 4 
hours per site. Both fyke nets and bait traps were able to be deployed at a majority of sites as 
shown in Table 7. Fish sampling was not undertaken at one site (DCUS) where there was no 
safe access to the water. 

Table 7 Fish survey method used at each site 

Site Electrofishing Fyke Net Bait Traps 
BCUS - - 

BCMC - - -
BCDS -  

SCUS -  

SCDS -  

SCREC -  

OCUS -  

OCDS - - 

CCUS - - 

CCDS - - 

TCUS - - 

DCDS - - 

DCUS - - -
OCDAM -  

OSDAM -  

Fish captured were identified to species level using appropriate keys (Allen et al. 2002). Native 
species were returned to the waterway unharmed, while non-native species were euthanized in 
accordance with ethics permit requirements. 

The sensitivity of key fish habitat and the functionality of the waterways at the airport site was 
classified according to the Policy and guidelines for fish habitat conservation and management 
(DPI 2013) as indicated in Table 7 and Table 9. Aquatic habitat was also compared with known 
habitat requirements of threatened aquatic fauna known to occur in the region according to 
Department of Primary Industries threatened species profiles (DPI 2015a).  



32 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265  

Table 8 Key fish habitat and associated sensitivity scheme (DPI 2013) 

Key Fish Habitat Type Description 
Type 1
- highly sensitive fish 
habitat 

Freshwater habitats that contain in-stream gravel beds, rocks greater 
than 500 mm in two dimensions, snags greater than 300 mm in 
diameter or 3 metres in length, or native aquatic plants. 
Any known or expected protected or threatened species habitat or 
area of declared ‘critical habitat’ under the FM Act. 
SEPP 14 coastal wetlands, wetlands recognised under international 
agreements (e.g. Ramsar, JAMBA, CAMBA, ROKAMBA wetlands), 
wetlands listed in the Directory of Important Wetlands of Australia.  

Type 2 
- moderately sensitive 
key fish habitat 

Freshwater habitats and brackish wetlands, lakes and lagoons other 
than those defined in TYPE 1.  
Weir pools and dams up to full supply level where the weir or dam is 
across a natural waterway.  

Type 3 
- minimally sensitive key 
fish habitat 

Coastal and freshwater habitats not included in TYPES 1 or 2.  
Ephemeral aquatic habitat not supporting native aquatic or wetland 
vegetation.

Not key fish habitat First and second order streams on gaining streams (based on the 
Strahler method of stream ordering). 
Farm dams on first and second order streams or unmapped gullies.  

Table 9 Classification of waterways for fish passage (DPI 2013). 

Fish Habitat 
Classification

Characteristics of Waterway Type 

Class 1 
Major key fish 
habitat 

Permanently flowing or flooded freshwater waterway (e.g. river or major 
creek), habitat of a threatened or protected fish species or ‘critical 
habitat’.

Class 2 
Moderate key fish 
habitat 

Named permanent or intermittent stream, creek or waterway with clearly 
defined bed and banks with semi - permanent to permanent waters in 
pools or in connected wetland areas.  
Marine or freshwater aquatic vegetation is present.  
Known fish habitat and/or fish observed inhabiting the area. 

Class 3 
Minimal key fish 
habitat 

Named or unnamed waterway with intermittent flow and potential refuge, 
breeding or feeding areas for some aquatic fauna (e.g. fish, yabbies).  
Semi - permanent pools form within the waterway or adjacent wetlands 
after a rain event.  
Otherwise, any minor waterway that interconnects with wetlands or 
recognised aquatic habitats. 

Class 4 
Unlikely key fish 
habitat 

Named or unnamed waterway with intermittent flow following rain events 
only, little or no defined drainage channel, little or no flow or free standing 
water or pools after rain events (e.g. dry gullies or shallow floodplain 
depressions with no permanent aquatic flora present). 
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3.4 Survey effort, timing, limitations and staff  

3.4.1 Survey stratification, effort and timing 

Field survey methods and effort were designed with reference to the Commonwealth survey 
guidelines for threatened species listed under the EPBC Act (DEWHA 2010a, 2010b), the NSW 
draft Threatened Species Survey Guidelines (DEC 2004a), and any relevant survey and habitat 
information in recovery plans for relevant threatened species (see section 3.2.1 and the 
references provided in section 11). A summary of survey effort is provided in Table 10 and a 
detailed assessment of survey effort against the guidelines is provided in Appendix B. 

Table 10 Survey effort and timing 

Survey focus Dates Survey method Effort 

Initial survey 13/02/2015 Site familiarisation 1 day 

Targeted frog 
surveys 

11-12/03/2015 

18-19/03/2015 

Diurnal inspections of dams for 
basking frogs 

4 afternoons 

Targeted surveys of dams for 
frogs, call playback 

4 nights  

Rapid aural surveys, call playback 4 nights  

Vegetation 
mapping and 
threatened flora 
surveys 

Feb-May 2015 BioBanking plot/transect surveys 43 plot/transects 

Targeted flora searches 18 days 

Wetland assessments 7 sites 

Fauna surveys Feb-May 2015 Habitat assessment 18 days 

Diurnal bird surveys 16 days 

Early morning bird surveys 10 mornings (2-3 
people for 1-2 hours 
on each morning) – 
13 sites visited at 
least once 

Microchiropteran bat surveys 
(Anabat) 

21 Anabat unit nights 
over 12 locations 

Targeted frog surveys 2 people for 4 
afternoons and nights 
(80 person hours) 

Spotlighting (birds and mammals) 3 people on 5 nights 
(30 person hours) and 
a further 2 people on 
4 nights (16 person 
hours) 
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Survey focus Dates Survey method Effort 

Call playback (owls) 9 nights (0.25 hour 
per night, followed by 
spotlighting survey of 
1 hour) 

Infra-red cameras 2 cameras for 8 
weeks 

Active searches for the 
Cumberland Plain Land Snail, 
other ground fauna and scats 

11 days (35 sites, 
about 25 person 
hours) 

Koala scat searches 11 days (35 sites, 
about 25 person 
hours) 

Opportunistic observations 18 days 

May and June, 2015 Winter bird surveys 2 people for 2 days 

Aquatic surveys March and May, 2015 Aquatic habitat assessment 

Macroinvertebrate sampling 

Fish surveys 

Water quality sampling 

2 people for 5 days 

(sampling at 12 sites, 
of which 6 were in the 
airport site) 

Targeted surveys at the airport site were stratified between vegetation and habitat types as 
required by the NSW draft Threatened Species Survey Guidelines (DEC 2004a). Stratification is 
necessary to ensure that the full range of potential habitats and vegetation types are 
systematically sampled. The survey area should be initially stratified on biophysical attributes 
(e.g. landform, geology, elevation, slope, soil type, aspect), followed by vegetation structure 
(e.g. forest, woodland, shrubland), and then floristics (e.g. species) (DEC 2004a). 

The airport site has relatively uniform biophysical attributes, comprising either rolling low hills on 
shale substrate or riparian corridors on alluvium. These units were further split based on 
vegetation structure to yield four broad habitat types which comprised the stratification units for 
the field survey as follows:  

 woodland, comprising grassy eucalypt woodlands on rolling hills and flats on shale or 
shale-gravel substrate; 

 riparian forest, comprising grassy eucalypt forest or closed woodlands on flats on alluvial 
substrate;  

 grassland, comprising native and exotic grassland in a variety of geomorphic positions; 
and 

 wetland, comprising freshwater wetlands and farm dams in a variety of geomorphic 
positions. 

Survey stratification units are mapped on Figure 3. Cleared land and cropland is also shown, 
which comprises extensively modified land with minimal native vegetation cover or habitat 
resources. Cleared land and cropland was not sampled with targeted survey techniques but was 
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sampled by broad survey techniques such as vegetation mapping and habitat assessments as 
well as opportunistic fauna observations. 

Targeted fauna survey techniques were purposefully split between these stratification units 
based on the total area of each habitat type at the airport site and the likelihood of the targeted 
species occurring in each habitat type. The survey effort that was conducted in each 
stratification unit is summarised in Table 11. 

Vegetation plot/transects were further stratified between individual vegetation zones based on 
floristics and condition. The split of plot/transects between vegetation zones is summarised in 
Table 11.  

Aquatic survey sites were stratified to survey major streams that cross or rise within the airport 
site as well as South Creek and two dam sites. For each stream, survey sites included sites 
upstream and downstream of the airport site to provide control and impact sites. 

Table 11 Site stratification and survey effort 

Woodland Riparian forest Grassland  Wetland 

Total Area on 
airport site 
(hectares) 

158 92.3 1139.9 35.4 

Survey effort by 
technique (hectares) 

Active searches 
(sites)

28 7

Anabat recording 
(sites, for at least one 
night) 

4 2 1 5

Call playback (nights) 6 3

Camera trap 
(cameras, set for four 
weeks) 

3 1

Diurnal bird surveys 
(sites, on a single 
morning) 

8 4 4

Plot/transect 23 9 11 

Rapid frog survey 
(sites)

1 15 

Targeted frog 
surveys (sites) 

11 

Spotlighting (sites, on 
a single night) 

4 5

Wetland 
assessments (sites) 

7

Winter bird surveys 
(sites, on a single 
morning) 

16 7
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The site stratification and survey effort should be considered along with the following 
considerations and qualifications: 

 the point location for targeted fauna surveys shown on Figure 3 indicates the starting 
point for a survey that sampled a broader area, including: 

– active searches within the entire patch of treed vegetation surrounding the point over 
at least one hour; 

– diurnal bird surveys and winter bird surveys over around one hectare of treed 
vegetation, one kilometre of edge habitat or an entire wetland over at least one hour; 
and 

– targeted frog surveys around the margins of an entire wetland for at least one hour. 

 call playback events were stratified between woodland and riparian forest in order to 
increase the variety of locations and habitat features sampled. However the airport site 
was considered a single ‘site’ for the purposes of calculating the total number of nights of 
survey effort. This is based on the fact that calls broadcast with a 100W megaphone may 
be heard at least a kilometre away (DEC 2004a) and that the home ranges of threatened 
forest owls typically range from 500 to over 1000 hectares (DEC 2006a). The nine nights 
of call playback performed at the airport site is sufficient to achieve a 90% chance of 
detection of each of the forest owl species that were targeted (DEC 2004a);  

 anabat recording, bird surveys and spotlighting events that were mainly focussed on 
woodland or riparian forest also sampled adjoining areas of grassland and nearby dams. 
Similarly, sampling focussed on dams also sampled adjacent woodland and grassland 
areas; 

 early morning bird surveys were conducted at the same location on different days on 
some occasions, thus the survey effort identified on Figure 3 and in Table 11 is an 
underestimate of the total number of times the different stratification units were visited; 
and

 habitat assessments, targeted searches for threatened plants and opportunistic fauna 
observations were performed in all native vegetation at the airport site during all time 
spent on site. 

3.4.2 Weather conditions 

Terrestrial field surveys 

Weather conditions were generally conducive for field surveys and the detection of fauna and 
flora. Frog survey conditions have been discussed in section 3.2.3. Weather was generally 
sunny and mild to warm during the biodiversity surveys. Rain fell on seven days during the 
biodiversity surveys, but most days were dry. Rainfall was well above average across the 
Sydney region during summer and autumn. Badgerys Creek had a new rainfall record of 83.6 
millimetres in one day in late April. Minimum temperatures were above average across the city 
during summer and autumn and nights were particularly warm in early May (BOM 2015b). 
These conditions were generally suitable for the detection of the species likely to occur at the 
airport site. Plants were generally healthy and not dormant and most species had above ground 
vegetation, flowers and/or fruit that permitted positive identification to the species level. Fauna 
species were active and calling. 

Weather details for the Badgerys Creek weather station (BOM 2015a) during the survey period 
are summarised in Table 12. 
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Table 12 Weather conditions during terrestrial surveys 

Survey Date Temperature (°C) Rainfall 
(millimetres)(min.) (max.) 

Initial survey 13/02/2015 18.9 26.7 7.6 
Frog surveys 11/03/15 17.8 30.6 0
Frog surveys 12/03/15 17.4 28.4 28.6 
Frog surveys 18/03/15 15.2 30.3 0
Frog surveys 19/03/15 15.0 32.0 0
Terrestrial biodiversity surveys 24/03/15 17.1 24.7 0
Terrestrial biodiversity surveys 25/03/15 11.8 24.4 10.8 
Terrestrial biodiversity surveys 26/03/15 13.4 28.1 0
Terrestrial biodiversity surveys 27/03/15 8.2 26.7 0
Terrestrial biodiversity surveys 31/03/15 15.8 22.9 4.2 
Terrestrial biodiversity surveys 1/04/15 15.5 26.1 3.6 
Terrestrial biodiversity surveys 2/04/15 14.7 28.9 0
Terrestrial biodiversity surveys 5/05/2015 12.9 25.8 0.2 
Terrestrial biodiversity surveys 6/05/2015 10.4 19.3 0
Terrestrial biodiversity surveys 7/05/2015 4.7 18.5 0
Terrestrial biodiversity surveys 8/05/2015 6.6 20.4 0
Winter bird surveys 20/05/2015 10.3 23.7 3.8 
Winter bird surveys 10/06/2015 6.3 14.9 0

Aquatic field surveys 

The weather conditions during the aquatic field surveys were fine although approximately 28 
millimetres of rain fell in the region on 12 March 2015 prior to the initial surveys. Daily 
temperatures ranged from 10.1°C to 26.1°C during the initial March survey and ranged from 
10.3°C to 21.0°C on the return visit in May (see Table 13). 

Table 13 Weather conditions during aquatic surveys 

Date Minimum Temperature 
(°C)

Maximum
Temperature (°C) 

Rainfall  
(millimetres) 

13th March 2015 14.2 26.1 0.0 

14th March 2015 14.2 24.8 0.0 

15th March 2015 13.2 24.1 0.0 

16th March 2015 10.1 23.0 0.0 

20th May 2015 10.3 21.0 0.8 

3.4.3 Survey limitations 

Flora and fauna field surveys conducted for the proposed airport would not be expected to 
detect all of the species present, however given the many days and various seasons over which 
surveys have been conducted, these would have recorded a large proportion of species that 
would occur. Flora and fauna surveys were conducted by GHD at the airport site between 
March and June 2015. Previously, surveys were conducted by SMEC at the airport site in 
September 2014 and these built upon surveys conducted for the previous EIS (Biosis 1999). 
The current field surveys were appropriately stratified to sample representative habitats on sites 
and conducted in accordance with survey effort and seasonal requirements of relevant survey 
guidelines (DEC 2004a; DEWHA 2010a, b) however were partially limited by property access 
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restrictions. The majority of the terrestrial survey effort was conducted in March, during the 
nominated survey period for most fauna groups (DEC 2004a; DEWHA 2010a, b) and in April 
when conditions were still warm and fauna were still active.  

Some species that may occur in the locality or region on a seasonal basis, use habitats 
periodically (as part of a wider home range) or become active at different times of the year may 
not have been recorded. These species may include flora species that are difficult or impossible 
to locate or identify at certain times of year due to a lack of reproductive material and/or their 
seasonal nature (in particular, native orchids and forbs). Field surveys aimed to identify areas of 
suitable habitat for cryptic species and where necessary to assess the likelihood of occurrence 
at the airport site.  

The targeted Green and Golden Bell Frog surveys were conducted towards the end of the 
nominated September-March survey period because of property access restrictions. On no 
occasion did a total of greater than 50 mm of rain fall in the week prior to a given survey as is 
specified in the EPBC Act significant impact guidelines for the species (DEWHA 2009a). 
However conditions were warm, humid and still and other frog species were calling and were 
active and easily detected during surveys at the airport site. Green and Golden Bell Frogs were 
active (but not calling) at the reference site and were readily observed. Given these 
considerations it is likely that the targeted Green and Golden Bell Frog surveys would have 
detected the species if a population was present at the airport site.  

For the above reasons, the impact assessment and conclusions of this report draw upon 
information obtained from a variety of sources in addition to the field survey data. Where it is 
considered that the likelihood of observing a particular threatened species was diminished due 
to the extent of survey effort or seasonal or climatic factors, then this has been indicated. An 
assessment of the likelihood of occurrence of threatened species has been provided, on the 
basis of known distributional ranges, previous records in the locality, and habitat and resource 
availability at the airport site. The assessment of impacts includes those threatened species 
recorded at the airport site during the field surveys as well as those species not detected but 
considered likely to occur or to be impacted by the proposed airport. 

Sampling for macroinvertebrates during autumn is ideal for analysing the data using the single 
season AUSRIVAS model. However, the completion of sampling during this season alone does 
not account for natural seasonal variation, which could result in some taxa not being collected 
as they are not present in the sampled habitats during this time of year. The sampling carried 
out has provided a sufficient indication of taxa and habitat conditions associated with areas 
potentially impacted by the proposal to enable a robust assessment of potential impacts on 
aquatic habitats. 

3.4.4 Staff qualifications 

Qualifications of staff that undertook recent field surveys and prepared this report and the offset 
strategy are provided in Table 14. Flora and fauna surveys were conducted under a Section 
132C scientific licence (SL100146) issued under the NSW National Parks and Wildlife Act 1974 
and complied with GHD’s animal ethics permit requirements. All aquatic sampling was carried 
out with current scientific research permits under section 37 of the FM Act (permit number 
P01/0081(C)) and complied with GHD’s ethics permit requirements. 
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Table 14 Qualifications of staff 

Name Position/Role Qualifications Years’
Experience 

Ben
Harrington 

Senior Ecologist / desktop 
assessment, site surveys, credit 
calculations and reporting 

BSc, MSc (Physical 
Geography) 

NSW BioBanking Assessor 
Accreditation (number 
0073)

10+ years 

Kirsten Crosby Senior Ecologist / desktop 
assessment, site surveys, 
reporting 

BSc, PhD (Zoology) 

NSW BioBanking Assessor 
Accreditation (number 160) 

10+ years 

Malith
Weerakoon 

Graduate Ecologist / desktop 
assessment, data processing. 

BSc, MPhil. (Zoology) 2+ years 

Jayne Tipping Principal Ecologist/technical 
review 

BSc (Ecology), MEnvLaw 20+ years 

Phil Taylor Senior Aquatic Ecologist / 
reporting, analysis, impacts 
assessment

BSc, MSc (Ecology and 
Evolution) 

10+ years 

Tara Steele Aquatic ecologist/ field surveys, 
macrophyte identifications  

BA (Geographic Sciences), 
BSc (Ecology) 

5 years 

Josh Cox Aquatic Ecologist/ field surveys, 
reporting 

BSc (hons.) 5 years 

Gavin
Williams 

Senior Aquatic Taxonomist / 
macroinvertebrate and fish 
identifications 

Advanced Diploma Aquatic 
Resource Management 

10+ years 

Jamie Corfield Principal Aquatic Ecologist / 
direction and technical review 

Ph.D (Coastal management) 
15 years 

3.5 Assessment of likelihood of occurrence 

Following the collation and review of database records and species and community profiles, a 
‘likelihood of occurrence’ of threatened biota assessment was prepared with reference to the 
broad habitats contained within the airport site. Identification of potential habitat for threatened 
and migratory species was based on information provided in the species profiles (DotE 2015b, 
OEH 2015b), recovery plans, journal articles, and the field staffs’ knowledge of species habitat 
requirements. The likelihood of occurrence assessment was further refined following field 
surveys. The likelihood of threatened and migratory biota occurring at the airport site was 
assessed based on presence of records from the locality since 1990, species distribution and 
habitat preferences, and the suitability of potential habitat present. The results of this 
assessment are provided in Appendix A. 
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4. Existing environment 
4.1 Physical environment 

4.1.1 Topography and landscape  

The airport site is part of an elevated ridge system dividing the Nepean River and South Creek 
catchments on the Cumberland Plain. The site is characterised by rolling landscapes typical of 
the Bringelly Shale (see Section 4.1.2) with a prominent ridge in the west of the site, reaching 
an elevation of about 120 metres AHD, and smaller ridge lines in the vicinity with elevations of 
about 100 metres AHD. The topography of the airport site generally slopes away from the ridges 
in the west, with elevations between 40 metres and 90 metres AHD.  

The airport site features remnant patches of grassy woodland and narrow corridors of riparian 
forest within extensive areas of derived grassland, cropland and cleared, developed land. The 
main land uses are agriculture and low density rural residential development.  

The airport site is contained within the ‘Cumberland Plain’ Mitchell Landscape (DECC, 2008a). 
This landscape comprises low rolling hills and valleys in a rain shadow area between the Blue 
Mountains and the coast, with vegetation characterised by grassy woodlands and open forest 
dominated by Grey Box (Eucalyptus moluccana) and Forest Red Gum (E. tereticornis) and 
poorly drained valley floors with forests of Cabbage Gum (E. amplifolia) and Swamp Oak 
(Casuarina glauca) (DECC 2008b). 

4.1.2 Geology and soils 

The dominant geological formations beneath the airport site are Bringelly Shale, the 
Luddenham Dyke and Alluvium (Bannerman & Hazelton 1990). Bringelly Shale is a Triassic age 
geological unit mainly comprising claystone and siltstone and some areas of sandstone 
underlying parts of the airport site. The dyke outcrops toward the peak of the ridge in the west of 
the airport site. Alluvium at the airport site comprises Quaternary age sedimentary deposits 
along Cosgrove Creek and Badgerys Creek (refer to Chapter 17 of the EIS). 

Geotechnical investigations at the airport site generally indicated surficial silt and/or clay topsoils 
overlying firm residual clays from the weathering of Bringelly Shale, with areas of alluvial 
gravels, sands, silts and clays associated with Badgerys Creek. The airport site is categorised 
as the Blacktown, Luddenham and South Creek soil landscapes. Kurosols (soils with strong 
texture contrast between the topsoil horizon and strongly acid subsoils horizon) occur over the 
majority of the airport site. Hydrosols (soils that are saturated for prolonged periods) occur in the 
vicinity of Badgerys Creek (refer to Chapter 17 of the EIS). 

4.1.3 Hydrology

Within the broader catchment, the airport site lies in the Badgerys Creek, Cosgroves Creek and 
Duncans Creek sub-catchments. Badgerys Creek and Cosgroves Creek are tributaries of South 
Creek.  

Badgerys Creek starts about two kilometres south-west of the airport site and flows north-
easterly along its southern boundary before joining South Creek about four kilometres 
downstream. South Creek ultimately drains to the Hawkesbury River. 

Oaky Creek starts at the airport site and flows north to Cosgroves Creek, before its confluence 
South Creek about seven kilometres downstream. Cosgroves Creek starts about one kilometre 
north of the airport site and flows north-easterly before joining South Creek about six kilometres 
north-west.  
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Duncans Creek starts about three kilometres south-west of the airport site and flows north-
westerly before joining the Nepean River about nine kilometres downstream from the airport 
site. This creek is located just outside the airport site at the western end. Duncans Creek 
receives flows from a number of unnamed tributaries at the airport site. 

There are a large number of small first and second order drainage lines across the airport site, 
many of which have been dammed and heavily modified resulting in isolated freshwater 
wetlands.  

All drainage lines and water bodies contained water at the time of the airport site visits, and 
supported varying degrees of in stream and riparian vegetation. Drainage lines at the airport site 
are shown on Figure 1 and discussed in more detail in section 4.4.  

The NSW Office of Water Risk assessment guidelines for groundwater dependent ecosystems 
indicate that several vegetation communities that occur within the airport site are ‘high 
probability groundwater dependent ecosystems’ (SMEC 2014). These are discussed further in 
Section 4.2.4. 

4.1.4 Climate

The airport site is located in Western Sydney, which has a humid subtropical climate, and is 
generally a few degrees warmer than the Sydney central business district, although nights are 
cooler. The mean maximum temperature occurs in January, and is about 30 degrees Celsius on 
average. July is the coolest month, with the mean maximum being about 17 degrees Celsius. 
Rainfall occurs throughout the year, with summer being the wettest season. Annual rainfall is 
about 700 millimetres on average. 

4.1.5 Land uses 

The local Badgerys Creek environment has remained largely unchanged since the late 1990s 
with land use characterised by large and small rural holdings and residential allotments (SMEC 
2014).  Existing activities at the site include residential, agriculture, light commercial and 
demolition works. Associated disturbance at the site includes use of pesticides and fertilisers, 
chemical storage tanks and drums, rubbish dumping, stockpiled demolition waste, and 
stockpiled fill material of unknown origin.  

The airport site is surrounded by low density rural residential, light industrial and mixed 
agricultural land uses. The South West Growth Centres structure plan shows that the area to 
the east and south east of the airport site will be set aside for industrial / employment lands 
(DoP 2010).  

4.2 Plant species and vegetation zones 

4.2.1 Plant species 

A total of 280 species from 72 families were recorded at the airport site, comprising 202 native 
species and 78 exotic species. The Poaceae (grasses, 48 species, including 15 exotics), 
Asteraceae (31 species, including 16 native species), Fabaceae (25 species, including 22 
native species) and Cyperaceae (16 species, of which only one was exotic) were the most 
diverse families recorded. The list of plant species recorded at the airport site is provided in 
Appendix C.  

A total of 43 plot/transects was sampled across the site along with additional wetland 
assessments and opportunistic observations of native plant species. This survey is likely to 
have revealed the majority of the native plant species present at the site. There is a chance that 
some cryptic and/or seasonally flowering species were not detected, potentially including 
threatened species as discussed in Section 4.5.2. The airport site contains a considerable 
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greater diversity of exotic plant species than are listed in Appendix C, mainly associated with 
residential gardens or cropland. These areas were not a focus of this biodiversity assessment, 
beyond visual inspection to confirm that they did not contain native vegetation communities. No 
formal sampling of the plant species present in these areas was undertaken. 

Based on the results of the field surveys, the airport site contains only moderate native plant 
species richness. Biometric plot/transect data revealed that 21 out of the 43 plots sampled in 
native vegetation featured native plant species richness that was below benchmark values for 
an undisturbed example of the equivalent plant community type. The majority of the native 
vegetation at the airport site has been previously cleared, grazed or otherwise modified and is in 
moderate or poor condition. 

The suite of plant species at the airport site is representative of shale-derived soils, transitional 
shale-gravel soils, alluvial soils and wetlands. The airport site does not contain any sandstone 
outcrops or sandstone-derived soils, shale-sandstone transition soils, or deep Tertiary alluvial 
deposits and does not contain any plant species that have habitat requirements specific to 
these soil types. Many of the threatened plant species known or predicted to occur in the locality 
have these specific habitat requirements and would not occur at the airport site (see Appendix 
A).

4.2.2 Vegetation zones 

Field surveys confirmed the presence and distribution of five NSW plant community types at the 
airport site. Stands of these plant community types include near-intact vegetation in 
‘moderate/good – high’ condition, partially cleared or regrowth vegetation in ‘moderate/good – 
poor’ condition and extensively modified areas in ‘cleared’ condition (according to the BBAM, 
DECC 2009a). Accordingly nine vegetation zones (plant community types and broad condition 
classes) were identified and mapped at the airport site as shown on Figure 4. Attributes of these 
vegetation zones are summarised in and described in Table 16 to Table 24 below.  

The most extensive vegetation zone at the airport site is exotic grassland. This vegetation 
contains no native over storey or mid storey and less than 50% of the ground cover vegetation 
is native. Grassland areas contain occasional isolated paddock trees that are remnants of 
adjoining native woodland and forest. There are also extensive areas of buildings, hard stand, 
bare earth, crop land and waterbodies that feature minimal vegetation cover that have been 
collectively mapped as ‘cleared land and cropland’. 

Grey Box - Forest Red Gum grassy woodland on flats is associated with mid and lower slopes, 
on shale derived soils across the airport site and is the most extensive native plant community 
type. It comprises an open forest or woodland of Forest Red Gum (Eucalyptus tereticornis) and 
Grey Box (Eucalyptus moluccana) with a grassy understorey and occasional dense patches of 
the shrub species Native Blackthorn (Bursaria spinosa spinosa).

There are small areas of tertiary gravel influenced soils in the east of the airport site that support 
Broad-leaved Ironbark - Grey Box - Melaleuca decora grassy open forest with a canopy of 
Forest Red Gum and Grey Box along with Broad-leaved Ironbark (Eucalyptus fibrosa), a 
characteristic mid storey of Honey Myrtle (Melaleuca decora) and a shrub and grass 
understorey.

There is a volcanic intrusion in the central western portion of the site which is associated with 
steeper terrain, rock fragments in soil profiles and some rock outcropping. In other parts of the 
Cumberland Plain this geology is often associated with Moist Shale Woodland and Western 
Sydney Dry Rainforest (NPWS 2002a; Tozer et al. 2010) however at the airport site it contains 
Grey Box - Forest Red Gum grassy woodland on hills with relatively few species representative 
of these other communities. Plot/transect data was compared with Tozer et al (2010) diagnostic 
species lists to confirm the identity of this vegetation type. The observed vegetation may be 
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because of frequent and/or recent fire and other disturbance at the airport site, which has 
prevented a succession towards rainforest species.  

The above vegetation types grade into Forest Red Gum - Rough-barked Apple grassy woodland 
along the riparian corridors of Badgerys Creek and other drainage lines through the airport site. 
This community is a closed woodland or forest of Forest Red Gum, Grey Box and Cabbage 
Gum (Eucalyptus amplifolia) along with Swamp Oak (Casuarina glauca), Broad-leaved Apple 
(Angophora subvelutina) and paperbarks (Melaleuca spp.). Understorey vegetation is similar to 
Shale Plains Woodland along with additional moisture loving species such as rushes and 
sedges. 

The condition of these plant community types varies across the airport site as a result of 
previous land uses and grazing intensity. Areas that have been historically cleared and/or 
heavily grazed now contain regrowth vegetation in poorer condition. There is moderate to 
severe weed infestation throughout, with linear remnants along roads and isolated patches in 
agricultural land the most severely affected. Notwithstanding the generally moderate to poor 
condition of vegetation at the airport site it has high conservation significance as a result of the 
presence of threatened biota and the generally limited extent and quality of similar vegetation in 
the Western Sydney region.  

There are patches of derived native grassland at the airport site that comprise poor condition 
forms of the native vegetation communities described above. These areas contain at least 50% 
native groundcover, mainly comprising native grasses such as Kangaroo Grass (Themeda 
australis). There is a moderate species richness, but relative low cover and abundance of 
understorey herbs associated with the woodlands and forests described above. Exotic grasses 
and herbs are present throughout.  

There are a large number of dams and flooded depressions throughout the airport site formed 
by the construction of barriers across small drainage lines. These water bodies contain a 
moderate diversity and abundance of native wetland plants. 

There are local occurrences of one threatened ecological community (TEC) listed under the 
EPBC Act and three TECs listed under the TSC Act at the airport site as described in Section 
4.5.1. The distribution of plant community types in the airport site is closely tied to soil type, 
underlying geology and drainage all of which are correlated with geomorphic position. 
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woodland  (HN526)

Good condition Broad-leaved Ironbark - Grey Box - Melaleuca
decora grassy open forest (HN512)

Poor condition Broad-leaved Ironbark - Grey Box - Melaleuca
decora grassy open forest (HN512)

Good condition artficial freshwater wetland (HN630)

Exotic grassland

Cleared land or cropland
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Table 16 Good condition Grey Box - Forest Red Gum grassy woodland on flats 

Good condition Grey Box - Forest Red Gum grassy woodland on flats 

Plant community type 
(OEH, 2015c) 

HN528- Grey Box - Forest Red Gum grassy woodland on flats, Sydney  

Equivalent Map Units Cumberland Shale Plains Woodland (GW p29) (Tozer et al. 2010); Shale Plains 
Woodland (NPWS 2002). 

Survey effort Plot/transects 2, 5, 6, 7, 10, 11, 12, 16, 22, 23, 25, 31, 32, 35. 

Condition (DECC, 
2008) 

Moderate/good – medium or high. 
Remnant or regrowth native vegetation with near-intact over storey. Species richness 
was above benchmark in eight of the 14 plots and most native vegetation cover 
attributes were at benchmark values for this plant community type in the majority of 
plot/transects sampled. All canopy species were observed regenerating. Few hollow-
bearing trees were recorded, including only one in the 14 plots sampled. There were 
generally low quantities of fallen woody debris, including none in five of the 14 plots 
sampled. There is frequently high exotic plant cover (10-84 per cent in plot/transects 
sampled) mainly consisting of grasses and herbs in the under storey. 

Conservation 
significance 

Comprises a local occurrence of ‘Cumberland Plain Shale Woodlands and Shale-
Gravel Transition Forest’ (Cumberland Plain Woodland) which is listed as a CEEC 
under the EPBC Act. Also comprises a local occurrence of ‘Cumberland Plain 
Woodland’ which is listed as a CEEC under the TSC Act. 

Landscape position On shale derived soils on mid and lower slopes and flats in gently undulating terrain 
across the airport site.  

Structure  Woodland or open forest with a sparse mid storey and a generally sparse shrub/grass 
understorey. Some patches have a very dense mid storey of Native Blackthorn 
(Bursaria spinosa spinosa). 

Over storey  Continuous, around 15-25 metres tall and around 20 per cent cover. Features a mixed 
canopy of Grey Box (Eucalyptus moluccana) and Forest Red Gum (E. tereticornis) with 
occasional Thin-leaved Stringybark (E. eugenioides).  

Mid storey  Patchy and variable (<1 per cent to 26.5 per cent cover). Generally sparse cover of tall 
shrubs such as Dillwynia sieberi or Gorse Bitter-pea (Daviesia ulicifolia) but with 
occasional very dense patches of Native Blackthorn, Black Wattle (Acacia decurrens) 
or Parramatta Wattle (Acacia parramattensis) to five metres tall and 50-80  per cent 
cover.

Groundcover  Dense and dominated by grasses and grass like plants such as Kangaroo Grass 
(Themeda australis), Weeping Grass (Microlaena stipoides var. stipoides), Threeawn 
Speargrass (Aristida vagans), Paddock Love Grass (Eragrostis leptostachya) and 
Lomandra filiformis subsp. filiformis. Other understorey species include: occasional 
shrubs such as Peach Heath (Lissanthe strigosa); moderate cover and species 
richness of herbs such as Caesia parviflora var. vittata, Kidney Weed (Dichondra 
repens), Native Wandering Jew (Commelina cyanea) and Blue Trumpet (Brunoniella 
australis); locally high cover of chenopods such as Climbing Saltbush (Einadia nutans
subsp. nutans) and Berry Saltbush (Einadia hastata); and moderate cover and species 
richness of scramblers such as Amulla (Eremophila debilis) and Glycine species. There 
are occasional patches of leaf litter and bare earth. 

Exotic species A variety of exotic plants are present throughout this vegetation zone, including 
localised very dense infestations. Exotic plants present include small trees and tall 
shrubs such as African Boxthorn (Lycium ferocissimum) and African Olive (Olea
europaea subsp. cuspidata); pasture grasses such as Setaria parviflora, Kikuyu 
(Pennisetum clandestinum) and Paspalum (Paspalum dilatatum); weedy grasses such 
as African Lovegrass (Eragrostis curvula) and Panic Veldtgrass (Ehrharta erecta);
widespread wind borne herbs such as Fireweed (Senecio madagascariensis) and 
Dandelion (Taraxacum officinale); opportunistic herbs of disturbed areas such as 
Greater Beggar's Ticks (Bidens subalternans), Black-berry Nightshade (Solanum 
nigrum) and Solanum sisymbriifolium; and climbers such as Moth Vine (Araujia 
sericifera) and Bridal Creeper (Asparagus asparagoides).  
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Good condition Grey Box - Forest Red Gum grassy woodland on flats 

Good condition 
woodland with a grassy 
understorey.  

Good condition 
woodland with a 
shrub/grass 
understorey and dense 
patches of Native 
Blackthorn.
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Table 17 Poor condition Grey Box - Forest Red Gum grassy woodland on flats 

Poor condition Grey Box - Forest Red Gum grassy woodland on flats 

Plant community type 
(OEH, 2015c 

HN528- Grey Box - Forest Red Gum grassy woodland on flats. 

Equivalent Map Units Closest equivalents are Cumberland Shale Plains Woodland (GW p29) (Tozer et al. 
2010) and Shale Plains Woodland (NPWS 2002A) though poor condition patches are 
generally not mapped. 

Survey effort Plot/transects 8, 19, 24, 28, 30, 37, 42. 

Condition (DECC, 
2008) 

Moderate/good – poor, incorporating some areas of ‘Low’ that feature less than 50 per 
cent native groundcover. 
Highly modified remnant or regrowth native vegetation with minimal over storey cover 
(0 per cent in six of the seven plots sampled). Species richness, mid storey and native 
ground forb cover attributes were below benchmark values for this plant community 
type in the majority of plot/transects sampled. Native grass cover was consistently well 
above benchmark values The majority of the mapped area of this vegetation zone is a 
derived grassland. There are some patches of derived native Blackthorn shrub land or 
sub-mature over storey regeneration over exotic groundcover. All canopy species were 
observed regenerating somewhere within the full extent of this vegetation zone across 
the airport site but many patches did not feature any regeneration. There were no 
hollow-bearing trees and very little fallen woody debris (zero in six of the seven plots 
sampled). There is frequently high exotic plant cover (6-82 per cent in plot/transects 
sampled) mainly consisting of exotic grasses. 

Conservation 
significance 

Does not meet the condition criteria for a local occurrence of the CEEC Cumberland 
Plain Woodland as defined under the EPBC Act and associated guidelines (DEWHA 
2010d). Comprises a local occurrence of ‘Cumberland Plain Woodland’ listed as a 
CEEC under the TSC Act and defined in relevant guidelines. 

Landscape position On shale derived soils on mid and lower slopes and flats in gently undulating terrain 
across the airport site.  

Structure  Mainly a derived grassland with a sparse mid storey and very occasional, isolated 
trees. Some patches of derived shrubland or scrub with a very dense mid storey. 

Over storey  Absent other than occasional isolated Grey Box or Forest Red Gum. 

Mid storey  Patchy and variable. Generally sparse cover of tall shrubs such as Dillwynia sieberi but 
with occasional very dense patches of Native Blackthorn, Hickory wattle (Acacia 
implexa), Black Wattle or Parramatta Wattle to five metres tall and 25  per cent cover. 

Groundcover  Dense and dominated by grasses and grass like plants especially Kangaroo Grass, 
along with Bladey Grass (Imperata cylindrica), Common Couch (Cynodon dactylon) 
Weeping Grass, Speargrasses (Aristida sp.) and Lomandra filiformis subsp. filiformis.
Other understorey species include: very occasional shrubs such as Peach Heath; low 
cover and moderate species richness of herbs such as Kidney Weed, Native 
Wandering Jew and Blue Trumpet; and scramblers such as Glycine species. There are 
occasional patches of bare earth. 

Exotic species A variety of exotic plants are present throughout this vegetation zone, including 
localised very dense infestations. Exotic plants present include shrubs and woody vines 
such as African Boxthorn and Blackberry (Rubus fruticosus species aggregrate); 
pasture grasses such as Setaria parviflora, Kikuyu and Paspalum; weedy grasses such 
as African Lovegrass and Panic Veldtgrass; widespread wind borne herbs such as 
Fireweed and Dandelion; and opportunistic herbs of disturbed areas such as Cobbler's 
Pegs (Bidens pilosa), Spear Thistle (Cyrsium vulgare) and Solanum sisymbriifolium.



57 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265 

Poor condition Grey Box - Forest Red Gum grassy woodland on flats 
Derived native 
grassland with 
occasional shrubs 
and regenerating 
eucalypts. 

Kangaroo Grass 
dominated derived 
native grassland. 
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Table 18 Good condition Grey Box - Forest Red Gum grassy woodland on hills 

Good condition Grey Box - Forest Red Gum grassy woodland on hills 

Plant community type 
(OEH, 2015c 

HN529- Grey Box - Forest Red Gum grassy woodland on shale, Sydney Basin (Grey 
Box - Forest Red Gum grassy woodland on hills). 

Equivalent Map Units Cumberland Shale Hills Woodland (GW p28) (Tozer et al. 2010); Shale Hills Woodland 
(NPWS 2002). 

Survey effort Plot/transects 20, 21, 36, 38, 40. 

Condition (DECC, 
2008) 

Moderate/good – medium or high. 
Remnant or regrowth native vegetation with near-intact over storey that was at or 
slightly below benchmark values in all but one of the plot/transects sampled. Native mid 
storey cover was well below benchmark values in four out of the five plot/transects. 
Species richness, shrub, grass and forb cover attributes and woody debris were at or 
above benchmark values for this plant community type in the majority of plot/transects 
sampled. All canopy species were observed regenerating. There are few hollow-
bearing trees, including only one in the five plots sampled. There is frequently high 
exotic plant cover (26-44 per cent in plot/transects sampled) mainly consisting of woody 
weeds in the mid storey. 

Conservation 
significance 

Comprises a local occurrence of ‘Cumberland Plain Shale Woodlands and Shale-
Gravel Transition Forest’ (Cumberland Plain Woodland) which is listed as a CEEC 
under the EPBC Act. Also comprises a local occurrence of ‘Cumberland Plain 
Woodland’ which is listed as a CEEC under the TSC Act. 

Landscape position On shale derived soils on mid and upper slopes and ridges in undulating terrain, mainly 
in the west and south west of the airport site.  

Structure  Woodland or open forest with a sparse mid storey and a generally sparse shrub/grass 
understorey. Some patches have a very dense mid storey of Native Blackthorn. 

Over storey  Continuous, around 15-25 metres tall and around 18 per cent cover. Features a mixed 
canopy of Grey Box and Forest Red Gum with occasional Thin-leaved Stringybark.  

Mid storey  Patchy and variable. Generally sparse but with occasional very dense patches of 
Native Blackthorn or Hickory Wattle (Acacia implexa) to five metres tall and up to 10 
per cent cover. 

Groundcover  Moderately dense, species rich and structurally variable. Groundcover species include: 
moderate cover of grasses and grass like plants such as, Weeping Grass, Two-colour 
Panic (Panicum simile), Red Grass (Bothriochloa macra), Threeawn Speargrass, 
Many-flowered Mat-rush (Lomandra multiflora subsp. multiflora) and Lomandra 
filiformis subsp. filiformis; occasional shrubs such as Wedge Guinea Flower (Hibbertia 
diffusa); moderate to high cover and species richness of herbs such as Indian Weed
(Sigesbeckia orientalis subsp. orientalis), Plectranthus parviflorus, Native Wandering 
Jew, Forest Nightshade (Solanum prinophyllum) and Blue Trumpet; locally high cover 
of chenopods such as Climbing Saltbush and Einadia trigonos subsp. trigonos; and 
moderate cover and species richness of scramblers such as Amulla (Eremophila 
debilis) and Glycine species. There are occasional patches of leaf litter and bare earth. 

Exotic species A variety of exotic plants are present throughout this vegetation zone, including 
localised very dense infestations. Exotic plants include localised very dense stands of 
small trees and tall shrubs such as African Boxthorn, Lantana (Lantana camara) and 
especially African Olive; pasture grasses such as Setaria parviflora, Kikuyu and
Paspalum; weedy grasses such as African Lovegrass and Panic Veldtgrass; 
widespread wind borne herbs such as Fireweed and Dandelion; opportunistic herbs of 
disturbed areas such as Greater Beggar's Ticks, Solanum sisymbriifolium and Paddy's 
Lucerne (Sida rhombifolia), including localised severe infestations; and climbers such 
as Moth Vine.  
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Good condition Grey Box - Forest Red Gum grassy woodland on hills 
Medium condition 
woodland with a 
grassy understorey 
and moderate weed 
infestation. 

Good condition 
woodland with a 
shrub/grass 
understorey and 
dense patches of 
Native Blackthorn.
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Table 19 Poor condition Grey Box - Forest Red Gum grassy woodland on hills 

Poor condition Grey Box - Forest Red Gum grassy woodland on hills 

Plant community type 
(OEH, 2015c 

HN529- Grey Box - Forest Red Gum grassy woodland on hills. 

Equivalent Map Units Closest equivalent is Cumberland Shale Hills Woodland (GW p28) (Tozer et al. 2010) 
and Shale Hills Woodland (NPWS 2002a) though poor condition patches are generally 
not mapped. 

Survey effort Plot/transects 39, 41. 

Condition (DECC, 
2008) 

Moderate/good – poor, incorporating some areas of ‘Low’ that feature less than 50 per 
cent native groundcover. 
Highly modified remnant or regrowth native vegetation with no over storey cover (0 per 
cent in both plots sampled). Species richness was at or below benchmark values, with 
very low native midstorey cover in both of the plot/transects sampled. Native grass 
cover was consistently well above benchmark values. Species richness and forb cover 
were also at benchmark values in ungrazed paddocks or near refuges such as rock 
outcrops. The majority of the mapped area of this vegetation zone is a derived 
grassland. There are some patches of derived native Blackthorn shrub land or sub-
mature over storey regeneration over exotic groundcover. All canopy species were 
observed regenerating somewhere within the full extent of this vegetation zone across 
the airport site but many patches did not feature any regeneration. There were no 
hollow-bearing trees or fallen woody debris. There is moderate exotic plant cover (34-
40 per cent in plot/transects sampled) consisting of either exotic grasses and herbs in 
the groundcover or dense woody weeds in the mid storey. 

Conservation 
significance 

Does not meet the condition criteria for a local occurrence of the CEEC Cumberland 
Plain Woodland as defined under the EPBC Act and associated guidelines ((DEWHA 
2010d). Comprises a local occurrence of ‘Cumberland Plain Woodland’ listed as a 
CEEC under the TSC Act and defined in relevant guidelines. 

Landscape position On shale derived soils on mid and upper slopes and ridges in undulating terrain, mainly 
in the west and south west of the airport site.  

Structure  Mainly a derived grassland with a sparse mid storey and very occasional, isolated 
trees. Some patches of derived shrubland or scrub with a very dense mid storey. 

Over storey  Absent other than occasional isolated Grey Box or Forest Red Gum. 

Mid storey  Patchy. Very low cover of tall shrubs such as Native Blackthorn but with occasional 
patches of Native Blackthorn or Hickory wattle to five metres tall and 0.5  per cent 
cover.

Groundcover  Dense and dominated by grasses and sedges especially Kangaroo Grass, along with 
Weeping Grass, Two-colour Panic, Red Grass, Paddock Love Grass and Common 
Fringe-sedge (Fimbristylis dichotoma). Other understorey species include: very 
occasional shrubs such as Peach Heath; moderate cover of Rock Fern (Cheilanthes 
sieberi subsp. sieberi); moderate cover and species richness of herbs such as Kidney 
Weed, Common Woodruff (Asperula conferta), and Blue Trumpet; and scramblers such 
as Glycine species. There are occasional patches of bare earth and rock outcropping. 

Exotic species A variety of exotic plants are present throughout this vegetation zone, including 
localised very dense infestations. Exotic plants present include; dense patches of 
African Olive; shrubs and woody vines such as African Boxthorn and Blackberry 
(Rubus fruticosus species aggregrate); pasture grasses such as Setaria parviflora, 
Kikuyu and Paspalum; weedy grasses such as Rhodes Grass (Chloris gayana) and 
African Lovegrass; widespread wind borne herbs such as Fireweed and Dandelion; and 
opportunistic herbs of disturbed areas such as Cobbler's Pegs, Purpletop (Verbena 
bonariensis), Spear Thistle and Solanum sisymbriifolium.
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Poor condition Grey Box - Forest Red Gum grassy woodland on hills 

Derived native 
grassland with 
occasional patches of 
Native Blackthorn.
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Table 20 Good condition Forest Red Gum - Rough-barked Apple grassy woodland 

Good condition Forest Red Gum - Rough-barked Apple grassy woodland 

Plant community type 
(OEH, 2015c 

HN526- Forest Red Gum - Rough-barked Apple grassy woodland on floodplains, 
Sydney Basin (Forest Red Gum - Rough-barked Apple grassy woodland). 

Equivalent Map Units Cumberland River Flat Forest (FoW p33) (Tozer et al. 2010); Alluvial Woodland and 
Riparian forest (NPWS 2002a). 

Survey effort Plot/transects 9, 13, 15, 17, 18, 26, 29, 33. 

Condition (DECC, 
2008) 

Moderate/good – medium or high. 
Remnant or regrowth native vegetation with near-intact over storey that was at or 
slightly below benchmark values in all eight plot/transects sampled. Native mid storey 
cover was well below benchmark values in four out of eight plot/transects. Species 
richness and shrub cover was generally above benchmark values for this plant 
community type in the majority of plot/transects sampled, while grass and forb cover 
was highly variable. 
All canopy species were observed regenerating. Hollow-bearing trees a present, 
including seven in the eight plots sampled. There is frequently high exotic plant cover 
(16-78 per cent in plot/transects sampled) consisting of woody weeds in the mid storey, 
herbs in the groundcover and dense vine thickets. 

Conservation 
significance 

Comprises a local occurrence of ‘River-flat eucalypt forest on coastal floodplains of the 
NSW North Coast, Sydney Basin and South East Corner bioregions’ (River-flat 
eucalypt forest) which is listed as an EEC under the TSC Act. 

Landscape position On alluvial soils on banks and terraces of drainage lines throughout the site including 
Badgerys Creek, Oaky Creek and their tributaries.  

Structure  Closed woodland or forest with a variable, locally dense mid storey and a patchy 
shrub/grass understorey. Some patches have a very dense mid storey of Native 
Blackthorn, Paperbarks (Melaleuca species), Swamp Oak (Casuarina glauca) or Acacia 
species.

Over storey  Continuous, around 15-25 metres tall and around 17 per cent cover. Features a mixed 
canopy of Forest Red Gum, Cabbage Gum (Eucalyptus amplifolia subsp. amplifolia) 
and Grey Box with occasional Thin-leaved Stringybark.  

Mid storey  Patchy and variable (<1 per cent to 50 per cent cover in plot/transects sampled). 
Moderate in most pareas but with occasional very dense patches of Native Blackthorn, 
Prickly-leaved Tea Tree (Melaleuca styphelioides), Flax-leaved Paperbark (Melaleuca 
linariifolia), Swamp Oak (Casuarina glauca) or Acacia species to ten metres tall and up 
to 49 per cent cover. 

Groundcover  Moderately dense, species rich and structurally variable. Groundcover species include: 
moderate cover of grasses especially Weeping Grass along with Threeawn 
Speargrass, Early Spring Grass (Eriochloa pseudoacrotricha), Oplismenus aemulus; 
and Slender Rat's Tail Grass (Sporobolus creber); locally dense patches of sedges 
such as Slender Flat-sedge (Cyperus gracilis), Cyperus polystachyos and occasional
very dense patches of Native Blackthorn shrubs; moderate to high cover and species 
richness of herbs such as Indian Weed, Plectranthus parviflorus, Native Wandering 
Jew, Forest Nightshade, Indian Pennywort (Centella asiatica) and Blue Trumpet; locally 
high cover of chenopods such as Climbing Saltbush and Einadia trigonos subsp.
trigonos; and moderate cover and species richness of scramblers such as Amulla, 
Slender Tick-trefoil (Desmodium varians) and Glycine species. Native vines such as 
Headache Vine (Clematis glycinoides) are locally abundant. There are occasional 
patches of leaf litter and bare earth. 
Drainage lines through this vegetation zone feature high species richness and 
cover/abundance of native aquatic herbs and ferns such as Marsilea mutica, 
Alternanthera denticulate, Eleocharis cylindrostachys, Triglochin microtuberosa and 
Myriophyllum variifolium,
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Good condition Forest Red Gum - Rough-barked Apple grassy woodland 

Exotic species A variety of exotic plants are present throughout this vegetation zone, including 
frequent severe infestations. Exotic plants present include localised very dense stands 
of small trees and tall shrubs such as African Boxthorn, Lantana, Green Cestrum 
(Cestrum parqui), Blackberry and especially African Olive; pasture grasses such as 
Setaria parviflora, Kikuyu and Paspalum; weedy grasses such as Panic Veldtgrass; 
widespread wind or bird spread herbs such as Fireweed, Madeira Winter Cherry 
(Solanum pseudocapsicum) and Dandelion; opportunistic herbs of disturbed areas 
such as Greater Beggar's Ticks, Solanum sisymbriifolium and Paddy's Lucerne; and 
localised very severe ‘vine thickets’ of scramblers such as Wandering Jew 
(Tradescantia fluminensis) and climbers such as Moth Vine, Madeira Vine (Anredera
cordifolia) and Bridal Creeper (Asparagus asparagoides).

Medium condition 
forest with intact mid 
and over storey but 
severe infestation 
with exotic vines and 
scramblers. 

Good condition 
forest with 
characteristic mid 
storey of Melaleuca 
species and Swamp 
Oak.
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Table 21 Poor condition Forest Red Gum - Rough-barked Apple grassy 
woodland

Good condition Forest Red Gum - Rough-barked Apple grassy woodland 

Plant community type 
(OEH, 2015c 

HN526- Forest Red Gum - Rough-barked Apple grassy woodland on floodplains, 
Sydney Basin (Forest Red Gum - Rough-barked Apple grassy woodland). 

Equivalent Map Units Closest match is Cumberland River Flat Forest (FoW p33) (Tozer et al. 2010) and 
Alluvial Woodland and Riparian forest (NPWS 2002a) though poor condition patches 
are generally not mapped. 

Survey effort Plot/transects 14, 27, 34. 

Condition (DECC, 
2008) 

Moderate/good – poor, incorporating some areas of ‘Low’ that feature less than 50 per 
cent native groundcover. 
Highly modified remnant or regrowth native vegetation with minimal over storey cover 
(0 per cent in two of three plots sampled). Species richness, mid storey and native 
ground forb and shrub cover attributes were at or below benchmark values for this plant 
community type in the majority of plot/transects sampled. Native grass cover was 
consistently at or well above benchmark values The majority of the mapped area of this 
vegetation zone is a derived grassland. There are some patches of derived Swamp 
Oak or Paperbark low closed woodland or native Blackthorn shrub land. All canopy 
species were observed regenerating somewhere within the full extent of this vegetation 
zone across the airport site but many patches did not feature any regeneration. There 
were no hollow-bearing trees and little fallen woody debris (zero in one plot and below 
benchmark in all plots sampled). There is frequently high exotic plant cover (6-80 per 
cent in plot/transects sampled) mainly consisting of grasses and herbs. 

Conservation 
significance 

Comprises a local occurrence of River-flat Eucalypt Forest which is listed as an EEC 
under the TSC Act. 

Landscape position On alluvial soils on banks and terraces of drainage lines throughout the site including 
Badgerys Creek, Oaky Creek and their tributaries.  

Structure  The majority of the mapped area of this vegetation zone is a derived grassland. There 
are some patches of derived Swamp Oak or Paperbark low closed woodland or native 
Blackthorn shrub land.  

Over storey  Generally absent. Occasional isolated Forest Red Gum, Cabbage Gum or Grey Box.  

Mid storey  Patchy and variable. Low cover overall but with occasional very dense patches of 
Native Blackthorn, Prickly-leaved Tea Tree, Flax-leaved Paperbark and especially 
Swamp Oak to ten metres tall and up to 29 per cent cover. 

Groundcover  Moderately dense, species rich and structurally variable. Groundcover species include: 
moderate cover of grasses especially Weeping Grass along with Threeawn 
Speargrass, Oplismenus aemulus and Slender Rat's Tail Grass; locally dense patches 
of sedges such as Slender Flat-sedge and Cyperus polystachyos; occasional very 
dense patches of Native Blackthorn shrubs; low to moderate cover and moderate 
species richness of herbs such as Kidney Weed, Native Wandering Jew, Indian 
Pennywort and Lesser Joyweed (Alternanthera denticulata); locally high cover of 
chenopods such as Climbing Saltbush and Einadia trigonos subsp. trigonos; and 
moderate cover and species richness of scramblers such as Amulla, Slender Tick-
trefoil (Desmodium varians) and Glycine species. There are frequent patches of bare 
earth associated with livestock. 
Drainage lines and flooded depressions through this vegetation zone feature moderate 
species richness and cover/abundance of native aquatic herbs and ferns such as 
Marsilea mutica, Alternanthera denticulate, Eleocharis cylindrostachys, Triglochin 
microtuberosa and Myriophyllum variifolium,

Exotic species A variety of exotic plants are present throughout this vegetation zone, including 
localised very dense infestations. Exotic plants include localised very dense stands of 
small trees and tall shrubs such as African Boxthorn, Lantana, Green Cestrum and 
Blackberry; localised dense patches of the exotic sedge Sharp Rush (Juncus acutus
subsp. acutus); pasture grasses such as Setaria parviflora, Kikuyu and Paspalum; 
weedy grasses such as Panic Veldtgrass; widespread wind or bird spread herbs such 
as Common Sowthistle (Sonchus oleraceus), Fireweed, Madeira Winter Cherry and 
Dandelion; and opportunistic herbs of disturbed areas such as Greater Beggar's Ticks, 
Solanum sisymbriifolium and Paddy's Lucerne.  
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Good condition Forest Red Gum - Rough-barked Apple grassy woodland 
Derived Swamp Oak 
scrub. 

Derived native 
grassland with 
moisture-loving 
herbs and sedges 
adjacent to a good 
condition patch of 
this vegetation type. 
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Table 22 Good condition Broad-leaved Ironbark – Melaleuca decora grassy open 
forest

Good condition Broad-leaved Ironbark –Melaleuca decora grassy open forest 

Plant community type 
(OEH, 2015c 

HN512 - Broad-leaved Ironbark – Grey Box - Melaleuca decora grassy open forest on 
clay/gravel soils of the Cumberland Plain, Sydney Basin (Broad-leaved Ironbark - 
Melaleuca decora grassy open forest). 

Equivalent map units Castlereagh Shale-Gravel Transition Forest (DSF p502) (Tozer et al. 2010); Shale 
Gravel Transition Forest (NPWS 2002a). 

Survey effort Plot/transect 1. 

Condition (DECC, 
2008) 

Moderate/good – high. Near-intact, remnant or regrowth native vegetation. Species 
richness and most native vegetation cover attributes were at benchmark values for this 
plant community type. All canopy species were observed regenerating. There were no 
hollow-bearing trees and there was small quantities of fallen woody debris. This 
vegetation zone contains very little exotic plant cover compared to most of the airport 
site and included 0 per cent along the transect sampled. Some exotic plants were 
observed at low cover/abundances in the surrounding plot. 

Conservation 
significance 

Comprises a local occurrence of Cumberland Plain Woodland which is listed as a 
CEEC under the EPBC Act. Also comprises a local occurrence of the related 
community Shale-Gravel Transition Forest which is listed as a separate EEC under the 
TSC Act. 

Landscape position Occurs on free draining, gravelly clay or sandy clay soils derived from alluvium on mid 
and upper slopes in the north east of the airport site.  

Structure  Open forest with a variable, moderate to dense, structurally complex mid storey and a 
sparse shrub/grass understorey.  

Over storey  Continuous, around 15-25 metres tall and around 25 per cent cover. Features a mixed 
canopy of Broad-leaved Ironbark (Eucalyptus fibrosa) and Forest Red Gum with 
occasional Thin-leaved Stringybark.  

Mid storey  Variable and structurally complex, including mature Melaleuca decora to 10 metres tall 
and up to 40 per cent cover throughout; occasional very dense patches of Native 
Blackthorn, Black Wattle or Parramatta Wattle to five metres tall and 50 per cent cover 
and a range of other small trees such as Dwarf Cherry (Exocarpos strictus) and 
Wedge-leaf Hop-bush (Dodonaea viscosa subsp. cuneata).

Groundcover  Dense and dominated by grasses and grass like plants such as Threeawn Speargrass, 
Purple Wiregrass (Aristida ramosa), Wiry Panic (Entolasia stricta), Kangaroo Grass, 
Wallaby Grass (Austrodanthonia racemosa), Slender Chloris (Chloris divaricata var. 
divaricata), Lomandra filiformis subsp. filiformis and Many-flowered Mat-rush. Other 
understorey species include occasional: localised dense patches of Melaleuca nodosa 
and occasional other shrubs such as shrubs such as Rough Guinea Flower (Hibbertia 
aspera), Prickly Currant Bush (Coprosma quadrifida) and Sticky Cassinia (Cassinia
uncata); herbs such as Pomax (Pomax umbellata), Variable Stinkweed (Opercularia 
varia), Slender Wire Lily (Laxmannia gracilis) and Caesia parviflora var. vittata; and 
scramblers such as Glycine species. There are occasional patches of leaf litter, gravel 
and bare earth. 

Exotic species There was no exotic species recorded along the transect sampled. This plant 
community type has generally very low exotic plant cover. Exotic plant species 
recorded include African Love Grass and wind-borne environmental weeds such as 
Dandelion and Fleabane. 
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Good condition Broad-leaved Ironbark –Melaleuca decora grassy open forest 
A patch of this 
vegetation zone in the 
northeast of the airport 
site, showing the 
characteristic dense 
mid storey of 
Melaleuca decora and 
gravelly soil. 
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Table 23 Poor condition Broad-leaved Ironbark – Melaleuca decora grassy 
open forest on clay/gravel 

Poor condition Broad-leaved Ironbark –Melaleuca decora grassy open forest on clay/gravel

Plant community type 
(OEH, 2015c 

HN512 - Broad-leaved Ironbark – Grey Box - Melaleuca decora grassy open forest on 
clay/gravel soils of the Cumberland Plain, Sydney Basin (Good condition Broad-leaved 
Ironbark - Melaleuca decora grassy open forest on clay/gravel). 

Equivalent map units Castlereagh Shale-Gravel Transition Forest (DSF p502) (Tozer et al. 2010) and Shale 
Gravel Transition Forest (NPWS 2002a) though poor condition patches are generally 
not mapped. 

Survey effort Plot/transect 43 

Condition (DECC, 
2008) 

Moderate/good –poor. Sub-mature regrowth native vegetation. No overstorey other 
than isolated trees. Species richness and most other native vegetation cover attributes 
were close to benchmark values for this plant community type. All canopy species were 
observed regenerating. There were no hollow-bearing trees and very little fallen woody 
debris.  

Conservation 
significance 

Does not meet the condition criteria for a local occurrence of the CEEC Cumberland 
Plain Woodland as defined under the EPBC Act and associated guidelines (DEWHA, 
2010d). Comprises a local occurrence of the related community Shale-Gravel 
Transition Forest which is listed as an EEC under the TSC Act. 

Landscape position Occurs on free draining, gravelly clay or sandy clay soils derived from alluvium on mid 
and upper slopes in the north east of the airport site.  

Structure  Derived scrub, shrubland or grassland. 

Over storey  Generally absent. Occasional isolated Broad-leaved Ironbark or Grey Box.  

Mid storey  Patchy and variable. Moderate cover overall but with occasional very dense patches of 
Melaleuca nodosa, Melaleuca decora or Native Blackthorn to five metres tall. 

Groundcover  Areas of derived grassland feature a dense cover of grasses and grass like plants such 
as Threeawn Speargrass, Wiry Panic, Kangaroo Grass, Weeping Grass, Two-colour 
Panic and Lomandra filiformis subsp. filiformis.
Areas of derived scrub or shrubland feature a diverse patchy mix of sub mature mid 
storey species such as Wedge-leaf Hop-bush and Melaleuca nodosa, shrubs such as 
Rough Guinea Flower and Peach Heath, herbs such as Pomax and Hairy Stinkweed; 
and scramblers such as Glycine species. There are occasional substantial patches of 
leaf litter, gravel and bare earth. 

Exotic species There is moderate to high exotic plant cover throughout, including African Love Grass, 
Fleabane, Paddys Lucerne, Kikuyu and a diverse mix of assorted garden escapees. 



69 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265 

Poor condition Broad-leaved Ironbark –Melaleuca decora grassy open forest on clay/gravel
A patch of derived 
Melaleuca scrub. 
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Table 24 Good condition artificial freshwater wetland on floodplain  

Good condition artificial freshwater wetland on floodplain (HN630)

Plant community type 
(OEH, 2015c 

HN630 - Phragmites australis and Typha orientalis coastal freshwater wetlands of the 
Sydney Basin (Freshwater wetland). 

Equivalent map unit Closest match is Coastal Freshwater lagoon (FrW p313) though both natural and 
artificial examples have not been mapped because patches are too small to model 
(Tozer et al. 2010). NPWS (2002) does not map or describe freshwater wetlands. 

Survey effort Wetland assessment at targeted frog survey sites 2, 4, 5, 8, 9,10,11. 

Condition (DECC, 
2008) 

Moderate/good. Near-intact, remnant native vegetation where this plant community 
type occurs throughout the majority of the airport site. Structure and species 
composition has probably been affected by changes to the drainage of the airport site, 
including creation of near-permanently inundated sedgelands upstream of culverts. 
These changes fall within the natural range of variation of the community.  

Conservation 
significance 

Not listed under the EPBC Act. Does not comprise an occurrence of the TEC 
‘Freshwater wetlands on coastal floodplains’ listed under the TSC Act because artificial 
wetlands created on previously dry land are not regarded as part of this community 
(DECC, 2008). 

Landscape position Occurs on near-permanently inundated soils derived from alluvium on lower flats, 
depressions and drainage lines throughout the airport site. Vegetation structure 
appears to vary with inundation frequency and depth and also proximity to native 
woodland or forest. 

Structure  Sedgeland or wet herbfield with a variable, moderate to dense understorey of shrubs, 
grasses, sedges , rushes and herbs. 
Artificial water bodies without native wetland vegetation have not been included in this 
vegetation zone. Large water bodies have been identified and included in ‘Cleared land 
and cropland’. A number of smaller water bodies also fall within the mapped area of 
‘Exotic grassland’. 

Over storey  Generally absent. Occasional isolated Cabbage Gum, Melaleuca decora, Flax-leaved 
Paperbark or Swamp Oak. 

Mid storey  Generally absent. Occasional patches of Melaleuca species or Tantoon 
(Leptospermum polygalifolium) to two metres tall and up to 70  per cent cover.  

Groundcover  Dense, structurally complex and variable. The most widespread form is a rushland, of 
species such as Common Reed (Phragmites australis), Cumbungi (Typha orientalis),
Spike Rush and Schoenoplectus validus. Other wetland species include: moisture 
loving grasses such as Water Couch (Zoysia macrantha and Cooch; floating aquatic 
ferns such as Nardoo (Marsilea mutica) and Azolla species; emergent aquatic herbs 
such as Wooly Frogmouth (Phylidrum lanuginosum), Persicaria species and Ludwigia 
peploides subs. montevidensis; submerged aquatic herbs such as Triglochin 
microtuberosum and Myriophyllum species; and moisture loving herbs of wetland 
margins such as Centella asiatica and Swamp Goodenia (Goodenia paniculata).

Exotic species There is generally low to moderate exotic plant cover. There is low to moderate cover 
of exotic moisture loving herbs such as Ludwigia peruviana throughout and occasional 
localised dense patches of the exotic sedge Sharp Rush. They are frequently fringed by 
African Love Grass or pasture grasses because the majority of these freshwater 
wetlands are surrounded by exotic grassland in cleared agricultural land. There is a 
localised severe infestation of Alligator Weed (Alternanthera philoxeroides) in the north 
western portion of the airport site associated with a dammed section of Oaky Creek. 
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Good condition artificial freshwater wetland on floodplain (HN630)
An artificial 
freshwater wetland 
with native emergent 
rushes, fringing 
sedges and floating 
aquatic ferns 
surrounded by 
derived native 
grassland and exotic 
pasture grasses.  

An artificial 
freshwater wetland 
with native emergent 
rushes and sedges, 
water-loving grasses 
and herbs and 
floating aquatic ferns 
surrounded by native 
riparian forest.  
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Table 25 Exotic grassland 

Exotic grassland

Plant community 
type (OEH, 2015c 

No equivalent plant community type. 

Survey effort Plot/transects 3 and 4. 

Condition (DECC, 
2008) 

Cleared. Very low native over storey and no mid storey cover. Less than 50 per cent of the 
ground cover present is native and native cover is frequently less than 10 per cent. 

Conservation 
significance 

Exotic vegetation. 

Landscape 
position 

Occurs on shale, alluvium and shale-gravel transition derived soils in a variety of 
topographic positions across the airport site. The most extensive areas are associated with 
lower slopes and alluvial flats adjoining Badgerys Creek in the east of the airport site and 
gently undulating terrain through the central portion of the airport site.  

Structure  Closed tussock grassland or closed stoloniferous (i.e. running along the ground) grassland. 
Some areas of exotic garden vegetation, artificial water bodies, gravel tracks, houses and 
farm infrastructure have been included in the mapped extent of this vegetation zone. 

Over storey  Absent apart from isolated paddock trees, which are frequently senescent (i.e. dead or 
dying). 

Mid storey  Absent apart from occasional isolated Native Blackthorn, Swamp Oak, acacias or Dilwinia 
sieberi.

Groundcover  Dominated by exotic grasses as described below. A patchy and variable cover of native 
species is occasionally present, including shrubs such as Peach Heath, grasses such as 
Kangaroo Grass, Speargrass (Aristida species) and Common Couch, sedges such as 
Common Fringe-sedge; and scramblers such as Glycine species. There are occasional 
extensive areas of bare earth associated with grazing, top soil removal or dumped fill. 

Exotic species Moderate to very high exotic plant cover dominated by pasture grasses such as Kikuyu, 
Setaria parviflora and Carpet Grass (Axonopus fissifolius). There are also extensive areas 
dominated by noxious or environmental weeds such as African Love Grass, Khaki Weed 
(Alternanthera pungens), Blackberry (Rubus fruticosus species aggregate) or Noogoora 
Burr (Xanthium occidentale) and infestations of environmental weeds such as Dandelion, 
Rhodes Grass (Chloris gayana), Solanum sysimbrifolium, Stinkgrass (Eragrostis
cilianensis) and Lamb's Tongues (Plantago lanceolata) throughout. 

Heavily grazed 
exotic grassland. 
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Exotic grassland

Ungrazed exotic 
grassland. 
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Table 26 Cleared land and cropland 

Cleared land and cropland

Plant community 
type (OEH, 2015c 

No equivalent plant community type. 

Survey effort General observations. 

Condition (DECC, 
2008) 

Cleared. No native over storey or mid storey. Less than 50 per cent of the ground cover 
present is native and/or >90 per cent of the ground cover is bare earth or hard stand. 

Conservation 
significance 

Cleared land or exotic vegetation. 

Landscape 
position 

Occurs on shale, alluvium and shale-gravel transition derived soils in a variety of 
topographic positions across the airport site. The most extensively cleared areas are 
associated with small rural residential lots in the suburb of Badgerys Creek in the east of 
the airport site, a quarry in the central north of the site and cropland on gently undulating 
terrain through the central portion of the airport site.  

Structure  No natural structural equivalent. This vegetation zone includes planted or fallow cropland, 
exotic garden vegetation, artificial water bodies, bitumen roads and tracks, a quarry, 
houses and farm infrastructure. 

Over storey  Absent apart from isolated paddock trees, which are frequently senescent (i.e. dead or 
dying). 

Mid storey  Absent apart from occasional isolated Native Blackthorn, Swamp Oak, acacias or Dilwinia 
sieberi.

Groundcover  Dominated by exotic crops or weeds as described below. Patchy and variable cover of 
opportunistic native species is occasionally present, including shrubs such as Peach 
Heath, grasses such as Kangaroo Grass, Speargrass (Aristida species) and Common 
Couch, sedges such as Juncus usitasis and scramblers such as Glycine species. There 
are extensive areas of infrastructure or bare earth associated with quarrying, race tracks, 
fallow cropland, top soil removal or dumped fill. 

Exotic species There is patchy and variable exotic plant cover dominated by flower, grain or vegetable 
crops. There are also extensive areas dominated by noxious or environmental weeds such 
as African Olive, Blackberry or Inkweed (Phytolacca octandra) and minor infestations of 
environmental weeds such as African Love Grass, Bidens species, Rhodes Grass, 
Solanum sysimbrifolium and Lamb's Tongues throughout. 

Extensive green 
houses comprising 
cleared land, 
distinct from the 
surrounding exotic 
grassland. 
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Cleared land and cropland

Ploughed cropland 
at the location of 
previous records of 
Pultenaea 
parviflora (Biosis 
1999; SMEC 2014) 
(see Section 4.5.2). 
Part of an extensive 
commercial farm in 
the centre of the 
site.

4.2.3 Noxious and environmental weeds 

The Australian Weeds Strategy (AWS) provides a framework to establish consistent guidelines 
for all parties, identifying priorities for weed management across the nation with the aim of 
minimising the impact of weeds on Australia's environmental, economic and social assets (AWS 
2015). The AWS includes the identification of ‘weeds of national significance’ (WoNS) which are 
recognised as Australia’s worst invasive plants. These weeds cause negative impacts to many 
of Australia’s natural and productive landscapes. A total of nine WoNs were observed at the 
airport site (Table 27).  

Eight of the WoNS recorded at the airport site are also listed as noxious weeds under the NW 
Act in the Liverpool Local Government Area control area surrounding the airport site. A further 
seven listed noxious weed species were recorded at the airport site (DPI 2015b). The Noxious 
Weeds Act Control Category and control requirements for these species are included in Table 
27. Noxious weeds are placed into one of five categories, with control requirements of Class 1 
weeds the most onerous (is total eradication) and no control requirements for Class 5 weeds, 
although Class 5 weeds are notifiable and have restrictions on their sale and movement. These 
control requirements are not a legal requirement on Commonwealth land however have been 
included as a guide to the comparative seriousness of each weed species. 

As stated in Section 4.2.1 the airport site is likely to contain additional exotic plant species to 
those revealed by the field surveys because survey effort was not focussed on domestic 
gardens and other areas that were dominated by exotic plants. The airport site may therefore 
contain additional WoNS and noxious weeds. Those species identified in Table 27 should be 
considered a guide to the most serious and widespread of the weeds at the airport site. 
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Table 27 Noxious weeds and WoNS recorded at the airport site 

Scientific Name Common Name WoNS ? 
(AWS 2015)

NW Act 
Control 

Category 
(DPI

2015b) 

Control Requirements (DPI 2015b) 

Alternanthera 
philoxeroides

Alligator Weed Yes 3 The plant must be fully and 
continuously suppressed and 
destroyed. 

Anredeira cordifolia Madeira Vine Yes

Asparagus 
asparagoides 

Bridal Creeper Yes 4 The plant must not be sold, 
propagated or knowingly 
distributed. 

Bryophyllum species Mother of 
Millions

No 4 The growth of the plant must be 
managed in a manner that 
continuously inhibits the ability of 
the plant to spread and the plant 
must not be sold, propagated or 
knowingly distributed. 

Cestrum parqui Green Cestrum No 3 The plant must be fully and 
continuously suppressed and 
destroyed. 

Cortaderia selloana Pampas Grass No 3 The plant must be fully and 
continuously suppressed and 
destroyed and the plant must not 
be sold, propagated or knowingly 
distributed. 

Lantana camara Lantana Yes 4 The growth of the plant must be 
managed in a manner that reduces 
its numbers spread and incidence 
and continuously inhibits its 
reproduction and the plant must 
not be sold propagated or 
knowingly distributed. 

Ligustrum lucidum Small-leaved
Privet-

No 4 The growth of the plant must be 
managed in a manner that 
continuously inhibits the ability of 
the plant to spread. 

Ligustrum sinense Broad-leaved 
Privet

No 4 The growth of the plant must be 
managed in a manner that 
continuously inhibits the ability of 
the plant to spread. 

Lycium feroccissimum African
Boxthorn 

Yes 4 The plant must not be sold, 
propagated or knowingly 
distributed. 
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Scientific Name Common Name WoNS ? 
(AWS 2015)

NW Act 
Control 

Category 
(DPI

2015b) 

Control Requirements (DPI 2015b) 

Olea europa subsp. 
cuspidata 

African Olive No 4 The growth of the plant must be 
managed in a manner that 
continuously inhibits the ability of 
the plant to spread and the plant 
must not be sold, propagated or 
knowingly distributed. 

Opuntia stricta Common Prickly 
Pear 

Yes 4 The growth of the plant must be 
managed in a manner that 
continuously inhibits the ability of 
the plant to spread and the plant 
must not be sold, propagated or 
knowingly distributed. 

Ricinus communis Castor Oil Plant No 4 The growth of the plant must be 
managed in a manner that 
continuously inhibits the ability of 
the plant to spread. 

Rubus fruticosus 
species aggregate 

Blackberry Yes 4 The growth of the plant must be 
managed in a manner that 
continuously inhibits the ability of 
the plant to spread and the plant 
must not be sold, propagated or 
knowingly distributed.  
This is an All of NSW declaration. 

Salvinia molesta Salvinia Yes 2 Regionally Prohibited Weed 
The plant must be eradicated from 
the land and that land must be 
kept free of the plant. 

Senecio 
madagascariensis 

Fireweed Yes 4 The plant must not be sold, 
propagated or knowingly 
distributed. 

Blackberry infestation in an area of exotic grassland. 
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Scientific Name Common Name WoNS ? 
(AWS 2015)

NW Act 
Control 

Category 
(DPI

2015b) 

Control Requirements (DPI 2015b) 

African Olive, African Boxthorn and exotic grasses and herbs in remnant woodland in a road corridor. 

The distribution and abundance of WoNS and noxious weeds are linked to disturbance. 
Particularly severe or extensive infestations include: 

 Madeira Vine, Bridal Creeper, Lantana, privet species and African Olive in the riparian 
corridor of Badgerys Creek.  

 African Olive and privet species in the riparian corridors of small drainage lines in the 
west of the airport site.  

 Alligator Weed in dammed sections of Oaky Creek and the adjoining floodplain in the 
north of the airport site. 

 African Boxthorn, African Olive, Common Prickly Pear and Blackberry on the margins of 
commercial farms in the centre of the airport site and on rural residential lots in the 
suburb of Badgerys Creek.  

There are patchy, generally minor infestations of wind and vehicle-spread environmental weeds 
throughout the airport site. These widespread weeds include African Love Grass and herbs 
such as Dandelion, Fleabane, Cobblers Pegs and the WoNs Fireweed.  

4.2.4 Groundwater dependent ecosystems 

The Atlas of Groundwater Dependent Ecosystems (GDEs) (BOM 2015c) maps the potential for 
creeks and vegetation to be either groundwater dependent or inflow dependent. No creeks in 
the airport site are mapped as being GDEs that are reliant on the surface expression of 
groundwater (rivers, springs, wetlands). South Creek to the east and the Nepean River to the 
west are both mapped as this type of GDE.  

Most large patches of native vegetation (including riparian vegetation) at the airport site are 
mapped in BOM 2015c as having a high potential for groundwater interaction (i.e. they are likely 
to be GDEs that are reliant on subsurface groundwater). Some patches of native vegetation are 
mapped as having a low or moderate potential for groundwater interaction. Native vegetation 
along Badgerys Creek is mapped as being highly likely to be an inflow dependent ecosystem 
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(reliant on groundwater in addition to rainfall). Most other patches of native vegetation at the 
airport site are also mapped as being likely or highly likely to be inflow dependent (BOM 2015c).  

As part of the NSW Office of Water’s risk assessment guidelines for GDEs, the probability of 
vegetation types in coastal NSW being GDEs was assessed by Kuginis et al (2012). According 
to Kuginis et al (2012) all native vegetation communities present at the airport site are likely to 
be GDEs. 

Given the above mapping by BOM (2015c) and identification of GDEs by Kuginis et al (2012), it 
is assumed that all native vegetation at the airport site is groundwater dependent, at least to 
some degree. 

4.3 Terrestrial fauna species and habitats 

4.3.1 Fauna species 

A high diversity of fauna species was recorded at the airport site during the recent surveys and 
the surveys by Biosis Research (1997) and SMEC (2014). A total of 172 fauna species were 
recorded during the recent survey, including 126 bird species, 10 bat species, 10 terrestrial or 
arboreal mammal species, 10 frog species, 10 reptile species, four snail species, and two fish 
species. As many as 10 other microchiropteran bat species may also have been recorded, but 
poor data quality and/or interspecific call similarities precluded reliable identification of additional 
species. A further 20 fauna species, including 10 bird species, seven mammal species, two 
reptile species and one frog species were recorded by Biosis Research (1997) and/or SMEC 
(2014). The full list of species recorded is presented in Appendix C. 

One threatened fauna species listed under the EPBC Act was recorded at the airport site. The 
Grey-headed Flying-fox (Pteropus poliocephalus) was recorded during the recent surveys and 
the surveys for the 1999 EIS (PPK 1999). A further 10 threatened fauna species listed under the 
TSC Act (but not under the EPBC Act) have been recorded at the airport site during current and 
previous surveys. These are discussed in more detail in section 4.5.3. Locations of threatened 
fauna recorded at the airport site are shown on Figure 6. 

A number of introduced fauna species were recorded. These included seven bird species, six 
mammal species (including the Red Fox (Vulpes vulpes), Goat (Capra hircus) and Rabbit 
(Oryctolagus cuniculus), one fish species (Mosquitofish (Gambusia holbrooki)), and two snail 
species. 

4.3.2 Fauna habitats 

Five broad fauna habitat types were recorded within the airport site: 

 grassland and cropped areas; 

 native woodland; 

 riparian forest; 

 dams; and 

 buildings and other structures. 

These are described in Table 28 to Table 32 below. 
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Table 28 Fauna habitats of grassland and cropped areas 

Grassland and cropped areas 

Description  The majority of the airport site contains grassland within fenced grazing land. These 
areas would have historically supported native woodland vegetation but have been 
extensively modified by previous clearing and agriculture. Exotic grassland and 
cleared land contain few habitat resources of relevance to most native species due 
to low structural and floristic diversity. Exotic grasses and herbs would provide 
foraging resources for relatively mobile and opportunistic native fauna species. 
Occasional paddock trees and shrubs (e.g Native Blackthorn or African Olive) also 
occur in these areas. Regrowth trees and shrubs would provide some foraging 
resources for native woodland birds. 
Most of the species recorded in grassland areas would use these areas as an 
adjunct to the higher quality, more extensive areas of suitable habitat at and 
adjoining the airport site. Some small fauna species such as lizards may rely on 
grassland habitat for their survival. 

Typical fauna 
species recorded 

Bird species commonly recorded in this habitat type include the Magpie-lark 
(Grallina cyanoleuca), Australian Magpie (Cracticus tibicen), Australian Raven 
(Corvus coronoides), White-winged Chough (Corcorax melanorhamphos),
Australian Pipit (Anthus novaeseelandiae) and Welcome Swallow (Hirundo 
neoxema). Use of fertiliser in some paddocks led to large number of birds such as 
the Straw-necked Ibis (Threskiornis spinicollis) foraging in fields. Where grass was 
long, cryptic species such as the Brown Quail (Coturnix ypsilophora) were 
sometimes observed. A range of raptors were recorded hunting over the grassland 
areas. These included the Black-shouldered Kite (Elanus axillaris), Brown Falcon 
(Falco berigora), Wedge-tailed Eagle (Aquila audax) and the Little Eagle 
(Hieraaetus morphnoides). 
Double-barred Finches (Taeniopygia bichenovii), Yellow-rumped Thornbills 
(Acanthiza chrysorrhoa) and Superb Fairy-wrens (Malurus superbus) were 
observed where shrubs and paddock trees were present.  
Grassland and cropped areas provide foraging habitat for larger herbivorous 
species, including the Eastern Grey Kangaroo (Macropus giganteus) and Swamp 
Wallaby (Wallabia bicolor). These mammals were recorded only in small numbers. 
Bats typical of open agricultural land such as the White-striped Freetail Bat 
(Tadarida australis) and Gould’s Wattled Bat (Chalinolobus gouldii) were recorded. 
Grassland areas also provides habitat for a range of reptile species, including 
snakes and small lizards. Small grass skinks (Lamproholis spp.) were observed, as 
was a Red-bellied Black-snake (Pseudechis porphyriacus). Spotted Grass Frogs 
(Limnodynastes tasmaniensis) were heard calling from small soaks in grassland 
areas and an Eastern Dwarf Tree Frog (Litoria fallax) was recorded in thick grass. 

Threatened fauna 
species recorded 

Little Eagle (Hieraaetus morphnoides)
(TSC Act) 

Forages for rabbits and other mammals 
in grassland. 

Migratory fauna 
species recorded 

Cattle Egret (Ardea ibis) Foraging in fields in association with 
cattle. Roosting in paddock trees 

White-throated Needletail (Hirundapus 
caudacudatus)

Foraging for insects above grassland 
areas 

Introduced species 
recorded

European Rabbit (Oryctolagus cuniculus)
Brown Hare (Lepus europaeus)
Red Fox (Vulpes vulpes)
House Mouse (Mus musculus)
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Grassland and cropped areas 

Cropped land. 

Exotic grassland. 
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Table 29 Fauna habitats of native woodland 

Native Woodland 
Description  Native woodland at the airport site provides moderate quality fauna habitats. 

Habitat resources include: mature canopy trees and associated nectar, fruits 
and leaves as well as foraging substrate; a range of fruiting and flowering small 
trees and shrubs; and connectivity with wetland and aquatic habitat. Woodland 
and forest at the airport site forms some more extensive patches particularly 
where it is connected by riparian corridors (see Figure 3) however the majority is 
fragmented and subject to edge effects. There are roads, residences, agriculture 
and industry throughout the airport site and associated noise and light 
disturbance and barriers to fauna movement. Grazing and the presence of 
exotic pest fauna would further reduce the value of habitats. 

The airport site and broader airport site contain only moderate quantities of pre-
European occupation age trees and associated habitat resources such as tree-
hollows and stags. These trees include hollows with a range of sizes, 
orientations and landscape positions and both living and dead trees.  

Eucalyptus species provide foraging and shelter resources for a range of birds 
and mammals. Foraging resources include seasonal nectar resources, seeds 
and insects. Winter-flowering acacias and Native Blackthorn would help provide 
year-round foraging resources for a range of native birds, bats and mammals. 

Much of the shrub and ground layer vegetation and habitat features of the 
woodland and forest in the airport site have been removed and ‘cleaned up’ for 
grazing. Woodland at the airport site generally contains low quantities of woody 
debris and leaf litter, although some patches have higher quantities of these 
resources. Fallen timber and leaf litter provides shelter habitat for small reptiles, 
snakes and small mammals. A number of termite mounds were observed within 
the airport site. 

Typical fauna species 
recorded

Nectarivorous species including the Eastern Spinebill (Acanthorhynchus 
tenuirostris) and White-plumed Honeyeater (Lichenostomus penicillatus) were 
recorded foraging in woodland areas. Insectivorous species recorded included 
the Rufous Whistler (Pachycephala rufiventris), Golden Whistler (Pachycephala
pectoralis), Black-faced Cuckoo-shrike (Coracina novaehollandiae), Eastern 
Yellow Robin (Eopsaltria australis) and Grey Shrike-thrush (Colluricincla 
harmonica). In some woodland patches Bell Miners (Manorina melanophrys)
were dominant.  

Small and gregarious flocking bird species such as Silvereye (Zosterops 
lateralis), Red-browed Finches (Neochmia temporalis), Double-barred Finches 
(Taeniopygia bichenovii), White-browed Scrubwren (Sericornis frontalis) and 
Grey Fantail (Rhipidura albiscapa) were recorded foraging in the shrubby 
midstorey where this was present. 

Hollow-bearing trees provide nesting habitat for species such as the Galah 
(Eolophus roseicapilla), Eastern Rosella (Platycercus eximius) and Common 
Brush-tailed Possum (Trichosurus vulpecula).

Microbat species recorded included species typical of open woodland and/or 
agricultural areas, and some species that require large tracts of continuous 
vegetation. The East Coast Freetail Bat (Mormopterus (Micronomus) 
norfolkensis) was the most common microchiropteran bat species recorded at 
the airport site. Other species included the Chocolate Wattled Bat (Chalinolobus 
morio) and Eastern Freetail Bat (Mormopterus ridei). The Eastern False 
Pipistrelle (Falsistrellus tasmaniensis), which does require larger tracts, was 
possibly recorded during recent surveys and recorded previously by Biosis 
Research (1999). This species may use the Badgerys Creek corridor and large 
adjacent woodland patches for foraging and breeding. 

Elegant Snake-eyed Skinks (Cryptobepharus pulcher) were regularly observed 
basking on logs and timber, and Dark-flecked Garden Sunskinks (Lampropholis 
delicata) were regularly observed in the leaf litter. The Cumberland Plain Land 
Snail (Meridolum corneovirens) and Common Southern Carnivorous Snail 
(Austrorhytida capillacea) were recorded where deep litter occurred at the base 
of trees. Termite mounds showed some evidence of disturbance, most likely 
from Short-beaked Echidnas (Tachyglossus aculeatus). 
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Native Woodland 
Threatened fauna 
species recorded 

Grey-headed Flying-fox (Pteropus 
poliocephalus) EPBC Act/TSC Act  

Would forage throughout woodland 
patches. No breeding habitat present. 

East Coast Freetail Bat (Mormopterus 
norfolkensis) - TSC Act 

Would forage throughout woodland 
patches. May breed in hollow-bearing 
trees.

Little Lorikeet (Glossopsitta pusilla) - 
TSC Act 

Would forage throughout woodland 
patches. Unlikely to breed in the area. 

Scarlet Robin (Petroica boodang) - 
TSC Act 

Would forage throughout woodland 
patches. Unlikely to breed in the area. 

Varied Sittella (Daphoenositta 
chrysoptera) - TSC Act 

Would forage throughout woodland 
patches. May breed in the area. 

Cumberland Plain Land Snail 
(Meridolum corneovirens) - TSC Act 

Occurs in leaf litter in woodland 
patches. 

Migratory fauna 
species recorded 

Rufous Fantail (Rhipidura rufifrons) Would forage throughout woodland 
patches. Unlikely to breed in the area. 

Introduced species 
recorded

Garden Snail (Cantareus aspersa)
Asian Tramp Snail (Bradybaena similaris)

Shale-Gravel Transition Forest. 

Cumberland Plain Woodland. 
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Table 30 Fauna habitats of riparian forest 

Riparian forest 
Description  There is a relatively extensive network of drainage lines and waterbodies across 

the airport site. Most drainage lines feature near-intact geomorphology and good 
instream and riparian vegetation but moderate to severe weed infestation and 
some evidence of degradation by cattle such as grazing, bank erosion, 
increased turbidity and probably also nutrient enrichment from waste. The main 
creek is Badgerys Creek which runs from the south-west along the southern and 
eastern boundaries of the airport site. Much of Badgerys Creek is vegetated. 
Creek banks are generally steep and are often dominated by weeds. Some 
patches of emergent aquatic vegetation (eg Typha) are present long the creek.  

Riparian forest is a closed woodland or forest of eucalypts with Swamp Oak 
(Casuarina glauca) present along the margins of the creeks. This species also 
occurs on the associated flats. A range of paperbarks (Melaleuca spp.) are also 
present. Understorey vegetation is similar to the adjacent native woodland along 
with additional moisture loving species such rushes and sedges. 

Large, hollow-bearing trees tend to occur in higher densities along the riparian 
corridor than in other woodland patches. 

Eucalyptus and other species provide foraging and shelter resources for a range 
of birds and mammals. Foraging resources include seasonal nectar resources, 
seeds and insects. Winter-flowering acacias and paperbarks would help provide 
year-round foraging resources for a range of native birds, bats and mammals.  

Much of the shrub and ground layer vegetation and habitat features of the 
riparian areas in the airport site have been removed and ‘cleaned up’ for 
grazing. Low quantities of woody debris and leaf litter are present, although 
some patches have higher quantities of these resources. Fallen timber and leaf 
litter provides shelter habitat for small reptiles, snakes and small mammals. 
Dense weed infestations are present along the creek banks which may also 
reduce habitat quality for some species. 

Drainage lines provide habitat for native fish and aquatic invertebrates and 
breeding habitat for a number of stream breeding frogs. These drainage lines 
are not suitable habitat for any of the threatened frogs with the potential to occur 
in the locality, which are generally associated with clear, rocky streams located 
on sandstone substrates higher in the catchment. 

Typical fauna species 
recorded

A higher diversity of bird species tended to occur along the Badgerys Creek 
riparian corridor compared to woodland patches. Species recorded included the 
Scarlet Robin (Petroica boodang), Varied Sittella (Daphoenositta chrysoptera),
and Black Bittern (Ixobrychhus flavicollis), listed as vulnerable species under the 
TSC Act. The migratory Rufous Whistler (Rhipidura rufifrons) was observed at a 
number of locations, including along Badgerys Creek. Other species included 
the Scarlet Honeyeater (Myzomela sanguinolenta), Weebill (Smicrornis 
brevirostris), Olive-backed Oriole (Oriolus sagittatus), Fan-tailed Cuckoo 
(Cacomantis flabelliformis), Eastern Shrike-tit (Falcunculus frontatus), Azure 
Kingfisher (Ceyx azureus) and Buff-rumped Thornbill (Acanthiza reguloides).
Some of these species also occurred in woodland patches away from riparian 
corridors. 

The Swamp Wallaby (Wallabia bicolor) was recorded along the riparian corridor. 
A small colony of microbats was observed under the bridge over Badgerys 
Creek on Badgerys Creek Road. Microbats recorded included the East Coast 
Freetail Bat (Mormopterus norfolkensis) and the Large-footed Myotis (Myotis
macropus) (probable record). This latter species would forage along the creek 
and nearby dams.  

Eastern Snake-necked Turtles (Chelodinia longicolllis) were observed on 
occasion in the creeks. Also recorded were Eastern Water Skinks (Egernia 
quoyii) and Australian Water Dragons (Intellagama lesueurii). The Striped Marsh 
Frog (Limnodynastes peroni) was the most common frog heard calling along the 
creeks. Native fish such as gudgeons were observed, as well as introduced 
species such as the Mosquitofish (Gambusia holbrooki).



85 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265 

Riparian forest 
Threatened fauna 
species recorded 

Grey-headed Flying-fox (Pteropus 
poliocephalus) EPBC Act/TSC Act  

Would forage throughout riparian 
forest. No breeding habitat present. 

East Coast Freetail Bat (Mormopterus 
norfolkensis) - TSC Act 

Would forage throughout riparian 
forest. May breed in hollow-bearing 
trees.

Large-footed Myotis (Myotis
macropus) – TSC Act 

Would forage along creeklines. May 
roost in hollow-bearing trees.  

Little Lorikeet (Glossopsitta pusilla) - 
TSC Act 

Would forage throughout riparian 
forest. Unlikely to breed in the area. 

Scarlet Robin (Petroica boodang) - 
TSC Act 

Would forage throughout riparian 
forest. Unlikely to breed in the area. 

Varied Sittella (Daphoenositta 
chrysoptera) - TSC Act 

Would forage throughout riparian 
forest. May breed in the area. 

Black Bittern (Ixobrychhus flavicollis) – 
TSC Act 

Would forage and may breed within 
the riparian forest. 

Cumberland Plain Land Snail 
(Meridolum corneovirens) - TSC Act 

Occurs in leaf litter along the outer 
margins of the riparian forest, where it 
intergrades with Cumberland Plain 
Woodland. 

Migratory fauna 
species recorded 

Rufous Fantail (Rhipidura rufifrons) Would forage throughout riparian 
forest. Unlikely to breed in the area. 

Introduced species 
recorded

Garden Snail (Cantareus aspersa)
Asian Tramp Snail (Bradybaena similaris)

Riparian forest in poorer condition along Badgerys Creek. 

Riparian forest in good condition adjacent to Badgerys Creek. 
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Table 31 Fauna habitats of dams 

Dams 
Description  There are a number of dams and flooded depressions in the airport site with 

varying growth of native wetland and aquatic plants, including some water 
bodies with extensive reed beds. These range in habitat value for native fauna 
depending on their size, presence of emergent or aquatic vegetation, and level 
of use by cattle and associated disturbance. Many dams contained a variety of 
aquatic vegetation, including Typha orientalis, Eleocharis cylindrostachys, and 
Eleocharis sphacelata and have been mapped as a native freshwater wetland 
vegetation zone (see Table 24). 

Typical fauna species 
recorded

A moderate diversity and abundance of native waterfowl, waders and other 
wetland birds were observed in these water bodies. Three migratory waterbirds, 
the Cattle Egret (Ardea ibis), Eastern Great Egret (Ardea modesta) and Lathams 
Snipe (Gallinago hardwickii) were recorded. The White-bellied Sea-eagle 
(Haliaeetus leucogaster) was observed on a number of occasions roosting near 
or flying over a number of dams.  

A range of ducks and grebes was observed, including various common species 
and three threatened Blue-billed Ducks (Oxyura australis). Large flocks of ibis 
(Threskiornis spp.), herons (Ardea spp. and Egretta spp.), and cormorants 
(Phaacrocorax spp.) were observed. Coots, moorhens and swamphens were 
common. Occasional Black-winged Stilts (Himantopus himantopus), spoonbills 
(Platalea spp.) and Black-fronted Dotterels (Elseyornis melanops) were 
observed. Australian Reed Warblers (Acrocephalus australis) and Golden-
headed Cisticolas (Cisticola exilis) were recorded at dams with dense stands of 
reeds. 

A range of frog species was recorded during targeted nocturnal surveys. These 
included Peron’s Tree Frog (Litoria peronii), Verreaux’s Tree Frog (Litoria 
verreauxii), Eastern Dwarf Tree Frog (Litoria fallax), Broad-palmed Frog (Litoria 
latopalmata), Striped Marsh Frog (Lymnodynastes peronii), Spotted Grass Frog 
(Limnodynastes tasmaniensis), and Common Eastern Froglet (Crinia signifera).
Also heard calling nearby in damp grassy areas were the Smooth Toadlet 
(Uperoleia laevigata), Wrinkled Toadlet (Uperoleia rugosa) and Bibron’s Toadlet 
(Pseudophryne bibroni). Potential habitat for the Green and Golden Bell Frog 
(Litoria aurea) is present at many dams however none were recorded during 
targeted surveys.  

Eastern Snake-necked Turtles (Chelodinia longicolllis) were observed in a 
number of dams and moving between dams. Red-bellied Black-Snakes 
(Pseudechis porphyriacus) were observed near dams and this species is likely 
to hunt for frogs in these areas. Long-finned Eels (Anguilla rhinehardtii) and 
Mosquitofish (Gambusia holbrooki) were also observed in a number of dams.  

Threatened fauna 
species recorded 

Blue-billed Duck (Oxyura australis) – 
TSC Act 

Would forage on dams. Unlikely to 
breed in the area. 

Migratory fauna 
species recorded 

White-bellied Sea-eagle (Haliaeetus 
leucogaster)

Would forage on dams. May use 
nearby tall trees for nesting. 

Latham’s Snipe (Gallinago hardwickii) Would forage and may breed around 
margins of dams. 

Cattle Egret (Ardea ibis) Would forage around margins of 
dams.

Eastern Great Egret (Ardea alba) Would forage around margins of 
dams.

Introduced species 
recorded

Red Fox (Vulpes vulpes)
Mosquitofish (Gambusia holbrooki)
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Dams 

Typical farm dam in open paddock. 

Larger farm dam adjacent to riparian forest. 
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Table 32 Fauna habitats of buildings and other structures 

Buildings and other structures 
Description  A number of sheds and buildings are present at the airport site. These provide 

roosting habitat for birds and microbats. Sheds and buildings are also likely to 
provide shelter for rodents and snakes. Roosting microbats were observed 
under the bridge over Badgerys Creek on Badgerys Creek Road. Anabats were 
placed at this location and large numbers of calls probably attributed to the 
Large-footed Myotis were recorded. 

Typical fauna species 
recorded

Birds observed roosting in buildings and under bridges included Welcome 
Swallows (Hirundo neoxena) and Fairy Martins (Petrochelidon ariel). A Barn Owl 
(Tyto javanica) was heard one night, and may also roost in old buildings and 
sheds at the airport site. A number of bat species, small mammals and snakes 
may also utilise old buildings at the site. Note however that many houses and 
sheds are currently being demolished at the airport site, reducing the incidence 
of this habitat feature. 
The Large-footed Myotis (Myotis macropus) listed as vulnerable under the TSC 
Act was tentatively (Probable) identified from the call analysis at Badgerys 
Creek bridge. 

Threatened fauna 
species recorded 

Large-footed Myotis (Myotis
macropus) – TSC Act 

Possible colony recorded under a 
bridge over Badgerys Creek. Likely to 
forage over open water and may also 
roost in tree hollows. 

Introduced species 
recorded

House Mouse (Mus musculus)

Roosting bats and swallow nests under Badgerys Creek Road bridge. 

4.3.3 Connectivity

Wildlife corridors are vital for the maintenance of ecological processes, including the movement 
of animals and the continuation of viable populations. Corridors can consist of a sequence of 
stepping stones across the landscape (discontinuous areas of habitat such as paddock trees, 
wetlands and roadside vegetation), continuous lineal strips of vegetation and habitat (such as 
riparian strips, ridge lines etc.), or they may be parts of an extensive patch of vegetation (DEC 
2004b). 

Connectivity of vegetation at the airport site with vegetation outside the airport site is limited 
(see Figure 7). As is the case within the site, most vegetation in the locality occurs as small 
patches, with long linear patches of vegetation tending to occur along creek lines. The Badgerys 
Creek corridor remains generally vegetated to the north of the site, albeit with some gaps in 
vegetation cover. It then links to the South Creek and Cosgrove Creek vegetated corridors. The 
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Western Sydney Urban Bushland Biodiversity Survey (NPWS 1997) identified a number of 
riparian corridors as targets for conservation within the Liverpool LGA, such as South Creek and 
Kemps Creek, but did not specifically include the Badgerys Creek corridor. More recent work by 
EcoLogical Australia (2012) mapped corridors along riparian areas and linked core stands of 
vegetation that exceeded a minimum size threshold. In this study, most native vegetation in the 
airport site was mapped as ‘regional core’. These lands were considered significant to achieving 
local conservation management goals and were recommended for protection. All regional core 
vegetation in the Liverpool LGA was mapped as providing regional connectivity. This includes 
the Badgerys Creek Corridor.  

Most patches of native vegetation at the airport site were mapped by Ecological Australia (2012) 
as being linked, and thus having a patch size of greater than 100 hectares. There is only limited 
connectivity however with other patches of vegetation outside the airport site. Large expanses 
of cleared land occur along the northern edge of Elizabeth Drive and Adam’s Road. Small 
patches of vegetation to the south and west provide ‘stepping stones’ to other patches of 
vegetation outside the airport site. 

Connectivity for fauna species is thus mainly along the Badgerys Creek riparian corridor or 
between closely linked patches within the airport site. Species with only limited mobility, such as 
the Cumberland Plain Land Snail, have minimal opportunities for dispersal. The Cumberland 
Plain Land Snail would generally be restricted isolated patches of vegetation in which the local 
population occurs, with no opportunity for movement between patches that are separated by 
grassland or cleared land. Small woodland birds would tend to move along the riparian corridors 
or along roadside vegetation to access other areas of habitat. More mobile fauna, such as Grey-
headed Flying-foxes and larger birds would move easily between patches of vegetation at the 
airport site and other areas of habitat in the locality. 

Habitat connectivity through and outside the airport site would be further reduced by 
development in coming years. The South West Growth Centres structure plan shows that the 
area to the east and south east of the airport site will be set aside for industrial / employment 
lands (DoP 2010). The Northern Road upgrade and realignment would comprise a barrier to 
fauna movement along the western boundary of the airport site. Likely future road and rail links 
to the airport site would further fragment and isolate habitat (see Section 7). The Badgerys 
Creek riparian corridor is likely to continue to function as an important fauna movement corridor. 

4.4 Aquatic species and habitats 

4.4.1 Aquatic habitats 

Approximately 70 per cent of the total length of the mapped watercourses on the airport site are 
first and second order watercourses. Badgerys Creek has the highest stream order on the site, 
being fourth order for most of its length along the eastern boundary of the airport site.  

The following aquatic survey site descriptions are based on site visits that were undertaken in 
March and May 2015. All sites were accessed close to road crossings or other public access 
points except for the dam sites which required access to leased properties (Figure 3e). Site 
descriptions and habitat dimensions are based on the New South Wales AUSRIVAS habitat 
assessment sheets. Because of the high electrical conductivity readings, electrofishing was not 
carried out at any of the sites visited on either occasion. 
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Table 33 BCUS – Badgerys Creek upstream 

BCUS – Badgerys Creek upstream
Landscape position 
and stream type 

Site BCUS is located in a broad valley dominated by agriculture on the flood plain. At 
this location Badgerys Creek is mapped as a third order stream (GHD 2015b). 

Description The symmetric channel form had vertical sides approximately 3m high and the channel 
was inundated with dense stands of the macrophyte Typha orientalis, which was 
restricting flow in this narrow (~4m wide) channel and covering all visible open 
channels. Flows are intermittent at this site and the dominant habitat at the time of 
sampling was soft substrate pools and substantial macrophyte habitat. Water extraction 
pumps were noted at the site. The average depth in the sampled habitat was 0.3m with 
a mean wetted width of 4m. Silt and clay dominated the pools (90 per cent) suggesting 
the reach is subject to extended periods of low / no surface flows. 

Key fish habitat Badgerys Creek is mapped as Key Fish Habitat by DPI (2007). Based on the lack of 
woody debris but presence of aquatic vegetation it is considered to be Type 2 
(moderately sensitive) key fish habitat. 

Survey effort Macroinvertebrate sampling was restricted to edge habitat at each end of the bridge 
culverts, because this was the only open habitat available. There was no suitable 
habitat to permit the use of fyke nets. Bait traps were set around the ends of the bridge 
culverts.

Catchment landuse Catchment land use is predominately agricultural so the site is subject to nutrient 
enrichment and has a moderate erosion potential through land clearing and a poor 
riparian buffer zone. The riparian zone is dominated by native and pastoral grasses 
with very little canopy cover. There were some individual stands of Eucalyptus spp. 
disconnected from the river channel on the right hand side otherwise trees were largely 
absent and therefore there was no natural shading in the channel.  

Macrophytes in the 
channel at BCUS both 
upstream and 
downstream of the 
bridge
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Table 34 BCMC – Badgerys Creek mid-catchment 

BCMC – Badgerys Creek mid-catchment
Landscape position 
and stream type 

Site BCMC represents the downstream condition on Badgerys Creek. At this location 
Badgerys Creek is mapped as a fourth order stream (GHD 2015b). 

Description The creek channel was asymmetrical with vegetated shallow point bars on either bank. 
The banks were compounded with some toe deposition, which were also vegetated 
throughout the reach. The average channel width was 2m with an average depth at the 
sampling point of 0.1m.  
The available habitat at BCMC included several isolated pools in the upper section of 
the site where the surface flows ceased and farther downstream there was a moderate 
amount of soft substrate runs present. The substrate in the edge / pools was 100 per 
cent silt and clay and was also covered entirely by a layer of detritus. Large woody 
debris was present in the reach, but not at abundant levels (~10 per cent) which would 
provide adequate fish habitat.  
Compositionally, the riparian zone was dominated by grasses and shrubs, while at the 
sampling point itself there was adequate canopy from Casuarina spp. which thinned 
out with distance downstream. Erosion potential was minimal at this site because of 
the extent of the grass cover, which may buffer the surrounding perimeter from 
fertilizer-based nutrient runoff from the intensive agricultural practices adjacent to the 
stream.

Key fish habitat  Badgerys Creek is mapped as Key Fish Habitat by DPI (2007). Based on the presence 
of aquatic vegetation it is considered to be Type 2 (moderately sensitive) key fish 
habitat. 

Survey effort One macroinvertebrate sample was collected from the edge (of a pool). The water 
depth was too shallow for both the fyke net and the bait traps (maximum depth 
approximately 15-20 cm). As a consequence, fish sampling was not completed at this 
site.

Catchment landuse Agriculture. Native vegetation in the riparian corridor. 

Isolated pools at 
BCMC, where 
macroinvertebrate 
sampling was 
completed. 
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Table 35 BCDS – Badgerys Creek downstream 

BCDS – Badgerys Creek downstream
Landscape position 
and stream type 

Site BCDS is the downstream location on Badgerys Creek. At this location Badgerys 
Creek is mapped in as a fourth order stream (GHD 2015b). 

Description Access was unimpeded to BCDS, which was accessed via a road bridge crossing. 
Existing habitat included a large pool immediately downstream of the bridge and no 
evidence of existing or semi-permanent riffle habitat. The pools and the edge habitat 
that characterised this site were lined with a canopy of mainly Casuarina spp. 
(approximately 50 per cent cover) and an extensive understory dominated by native 
and exotic shrubs. On the water’s surface in the larger pools (Plate 4-3) there was an 
extensive blanket of duckweed (Wolffia sp.) suggesting low flows and some nutrient 
enrichment is a feature of this reach. 
The substrate throughout the reach was dominated by silts and clay in the edge and 
pool habitat (90 per cent and 50 per cent respectively) and the pools contained 
approximately 30 per cent cobble. The composition of the substrate further emphasises 
the low flow characteristics at this site. Furthermore, there was a thick detrital layer 
covering both habitat types which has the potential to lower dissolved oxygen 
concentrations substantially, which would lower the probability of this site providing 
adequate habitat for the fish species which were documented in the data base search. 
Because of the elevated electrical conductivity at this site, electrofishing was not 
undertaken at this site.
There were no natural barriers to fish passage although during the summer months 
connectivity maybe compromised through periods of drying. There is a farm dam within 
1km upstream of BCDS, which would alter the hydrology during runoff events.  

Key fish habitat  Badgerys Creek is mapped as Key Fish Habitat by DPI (2007). Based on the presence 
of woody debris it is considered to be Type 2 (moderately sensitive) key fish habitat. 

Survey effort Macroinvertebrates, fish and water quality. 

Catchment landuse BCDS is located within a broad valley surrounded by agricultural and rural/residential 
land uses, suggesting that existing disturbances to the site are dominated by the 
influence of nutrient enrichment following rainfall / runoff events.  

Fyke net location at 
BCDS.
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Table 36 SCUS – South Creek upstream 

SCUS – South Creek upstream
Landscape position 
and stream type 

Site SCUS is the upstream location on South Creek. At this location South Creek is a 
sixth order stream. 

Description Access to SCUS was via the Elizabeth Drive Bridge. Four habitat types were 
documented at SCUS which were: macrophytes; soft-substrate pool; soft substrate run 
and large woody debris. The substrate in the edge and pool habitats were mainly 
comprised of silt and clay (75 per cent and 90 per cent respectively), although sand 
(15 per cent) and gravel (10 per cent) also formed significant components of the edge 
habitat. The channel shape was irregular but a broad description would be that it was 
asymmetrical with meander bends and some areas of erosional undercuts with the 
occasional dispositional point bar. The mean channel width was 8m and the mean 
edge and pool depths were 0.3m and 0.7m respectively. The bank morphology was 
also irregular and difficult to describe because of the extent of the vegetation cover on 
both sides; bank height was approximately 3m.  
Grasses and trees <10m dominated the riparian zone, but there were extensive 
thickets of Bolboschoenus spp. throughout the reach. 

Key fish habitat  South Creek is mapped as Key Fish Habitat by DPI (2007). Based on the presence of 
woody debris and aquatic vegetation it is considered to be Type 1 (highly sensitive) 
key fish habitat. 

Survey effort Water quality, macroinvertebrates and fish sampling. Fyke netting was conducted 
downstream of the bridge and bait traps were also used. The pool directly upstream of 
the bridge was completely covered by a floating macrophyte (Salvinia), preventing 
macroinvertebrate sampling in that reach, however appropriate habitat for both an 
edge and a pool bed macroinvertebrate sample was present both under the bridge and 
downstream of it.  

Catchment landuse The potential risk of diffuse runoff from the surrounding area is reduced by the extent 
of coverage and width of the riparian zone despite the zone itself having some 
elevated areas of erosion. The bridge is causing an obvious change in the hydraulics 
by channelling flow through an unnatural chute resulting in some channelization. This 
however would not impose a permanent barrier to fish movement. Several small farm 
dams were present in the majority of all upstream water courses, which may not block 
fish passage directly, but do impact the natural hydrology of the catchment. 

Floating macrophyte in 
pool upstream of SCUS 
(top) and fyke net set 
location (bottom). 
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Table 37 SCDS – South Creek downstream 

SCDS – South Creek downstream
Landscape position 
and stream type 

Site SCDS is the downstream location on South Creek. At this location South Creek is 
a fifth order stream. 

Description Large sections of macrophytes provided suitable habitat for a macroinvertebrate edge 
sample to be collected, however, the large channel at this site was too deep for a pool 
sample to be collected safely and no riffle habitat was present. Substrate at the site 
was 100 per cent silt with mode stream width 3m, the edge habitat depth was 1m with a 
bank height of 1.5m. 
Although only flowing slightly, water was turbid and an oil slick was observed in 
backwaters. The substrate was made up of clay and silt and some large woody debris 
was found along the banks of the site. Shading was restricted to the edges of the creek, 
and most of the riparian vegetation was made up of a mix of ground cover and 
introduced shrubs with some canopy cover from Casuarina cunninghamiana. The site 
was littered with car tyres, plastic sheeting and metal. 

Key fish habitat  South Creek is mapped as Key Fish Habitat by DPI (2007). Based on the presence of 
woody debris and aquatic vegetation it is considered to be Type 1 (highly sensitive) key 
fish habitat. 

Survey effort Water quality, macroinvertebrates and fish sampling. 

Catchment landuse SCDS is located adjacent to the fairway of a golf course. 
Looking downstream 
(top) and upstream 
(bottom) at SCDS.
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Table 38 SCREC – South Creek recovery 

SCREC – South Creek recovery
Landscape position 
and stream type 

Site SCREC is the recovery location on South Creek. At this location South Creek is a 
fifth order stream. 

Description SCREC was the only site in the March 2015 program that had riffle habitat, which 
enabled all three macroinvertebrate sample types (edge, pool and riffle) to be collected. 
The site was polluted by rubbish. There were no visible impediments to fish passage at 
this site. The riparian zone was dominated by Casuarina spp., which provided shading 
upstream of the bridge. The width of the riparian zone narrowed with distance 
downstream and was gradually replaced with pastoral grasses as the agricultural land 
use intensified. There was also an increase in the dominance of weeds with this 
change in vegetation type.  
The Creek substrate was variable at this site with the riffle and pool habitats under the 
bridge dominated by cobbles. The edge habitat substrate was almost entirely 
composed of silt and clay (90 per cent). The mode stream width at SCREC was 3m 
with a bank height of 2m, while the habitat depths varied from 0.15m in the riffle habitat 
to 0.7 m in the pool habitat. 

Key fish habitat  South Creek is mapped as Key Fish Habitat by DPI (2007). Based on the presence of 
woody debris and aquatic vegetation it is considered to be Type 1 (highly sensitive) key 
fish habitat. 

Survey effort The large pool underneath the bridge provided suitable habitat for fyke netting, while 
bait trapping was done farther upstream from the bridge. 

Catchment landuse Agriculture and housing. 

Fyke location in pool 
below bridge (top), 
riffle habitat (bottom) at 
SCREC. 
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Table 39 DCUS – Duncans Creek Upstream 

DCUS – Duncans Creek Upstream
Landscape position 
and stream type 

DCUS is located in the upper reaches of Duncans Creek. At this location Duncans 
Creek is mapped in GHD 2015 as a fifth order stream. 

DCUS is located in the upper reaches of Duncans Creek in a section of the catchment 
that was not impounded. There were, however, dams upstream on the tributaries and 
intermittent drainage lines which likely influence the natural hydrology of the creek at 
this point.
Potential habitat was largely overgrown at the time of the survey meaning that there 
had been little flow at this site for some time. Furthermore, the existing surface water 
appeared to be coming from the overflow of a dam upstream that had occurred recently 
(most likely during the April rain event). 

Key fish habitat  Duncans Creek is mapped as Key Fish Habitat by DPI (2007). It is considered to be 
Type 3 (moderately sensitive) key fish habitat. 

Survey effort Water quality only. Surface water was sparse at the time of our site visit meaning that 
there were no macroinvertebrate or fish samples collected. 

Catchment landuse Low-density grazing and native vegetation. 
Facing upstream

Facing downstream 
showing grassy creek 
bed 
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DCUS – Duncans Creek Upstream
The farm directly 
upstream of site 
DCUS. 
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Table 40 DCDS – Duncans Creek Downstream 

DCDS – Duncans Creek Upstream
Landscape position 
and stream type 

DCUS is located where Duncans Creek crosses Greendale Road, about 1 km to the 
west of the airport site. At this location Duncan’s Creek is mapped as a fifth order 
stream (GHD 2015b). 

Description The mode stream width was 3m with a bank height of 5m, while the depth of the pool 
was approximately 0.2m. Large sections of the creek bed both upstream and 
downstream of the bridge have been colonised by grasses (native and introduced 
pasture grasses) indicating low flows through this section of creek, which is likely to be 
an impact from the high number of small farm dams in the upstream catchment area 
which is also restricting fish passage. 

Key fish habitat  Duncans Creek is mapped as Key Fish Habitat by DPI (2007). It is considered to be 
Type 3 (minimally sensitive) key fish habitat. 

Survey effort Water quality only. Surface water was sparse at the time of our site visit meaning that 
there were no macroinvertebrate or fish samples collected. 

Catchment landuse Low-density grazing and native vegetation. 

Downstream view 

Upstream view 
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Table 41 OCUS – Oaky Creek upstream 

OCUS – Oaky Creek upstream
Landscape position 
and stream type 

OCUS is located upstream of a dam on Oaky Creek. At this location Oaky Creek is 
mapped as a third order stream (GHD 2015b). 

Description OCUS is located upstream of a dam on Oaky Creek, but was not influenced by the 
impoundment. This reach consisted of a long narrow pool downstream of a road culvert 
(Longley’s Road) and a macrophyte filled pool upstream of the culvert. 
The riparian zone itself was occupied by three vegetation types: grasses, shrubs and 
small trees (70 per cent, 20 per cent and 10 per cent respectively). 
There was no flow at the time of sampling, but it was evident that the April rainfall event 
had generated flow through the creek. The site was characterised by vertical banks 
~0.5 m in height that were well vegetated. The mode stream width was 1.5m while the 
depth in the edge habitat was 0.25m. 
Most of the reach was shaded by Casuarina spp. and Callistemon spp. with some 
intrusions of weedy shrubs (Lantana camara, Rubus spp.). Typha spp. was growing in 
a thick stand upstream of the culvert. The right bank of the narrow pool was lined with 
exposed roots whereas the right side was mainly made up of undercut banks and 
trailing vegetation. The reach was too narrow to collect a poolbed sample for 
macroinvertebrates, but an edge sample was taken with the substrate dominated by silt 
and clay (>65 per cent).  

Key fish habitat  Oaky Creek is mapped as Key Fish Habitat by DPI (2007). Based on the presence of 
limited aquatic vegetation and woody debris it is considered to be Type 2 (moderately 
sensitive) key fish habitat. 

Survey effort Water quality, macroinvertebrate and fish sampling. A fyke net and bait traps were 
deployed at the site. 

Catchment landuse The surrounding land use was intensive agricultural practices which were widespread 
in the vicinity of the site. There were sections along the riparian zone which had 
moderate levels of unnatural erosion – likely imposed through the direct and indirect 
effects of historical land clearing. 

Looking upstream in 
shaded pool 
downstream of culvert. 

Macrophytes pushed 
over by flow in culvert 
upstream of site. 
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Table 42 OCDS – Oaky Creek downstream 

OCDS – Oaky Creek downstream
Landscape position 
and stream type 

OCDS is located at a bridge along Elizabeth Drive consisting of two box culverts, which 
is located amongst agricultural land. At this location Oaky Creek is mapped as a third 
order stream (GHD 2015b). 

Description OCDS was characterised by a pool in the culvert underneath the bridge while a large 
pool downstream of the bridge, which appeared to have good habitat, was inaccessible 
due to the presence of a large fence; which imposes a barrier to larger species. It would 
be advisable that should this site be sampled again, access be obtained to the pool for 
a better representation of the creek conditions than the pool within the culvert. Apart 
from the possible impedance from the fence spanning the width of the stream, there 
were no additional barriers to fish passage at this site. Pools were connected by 
surface flows throughout the reach. 
Riparian vegetation was composed of large trees, Casuarina spp. and Eucalyptus spp., 
with dense shrubs and ground cover, while downstream of the bridge was dominated 
by pasture grasses and introduced shrubs and vines. The substrate under the bridge 
was concrete, while the largest wetted area with the remaining substrate was classified 
as silt and clay (100 per cent). The mode stream width was 3.5m with a bank height of 
1.5m, while the edge habitat depth was 0.15m. 

Key fish habitat  Oaky Creek is mapped as Key Fish Habitat by DPI (2007). Based on the lack of 
aquatic vegetation and woody debris it is considered to be Type 3 (minimally sensitive) 
key fish habitat. 

Survey effort Water quality, macroinvertebrate and fish sampling. An edge macroinvertebrate sample 
was collected at the end of the culverts but there was no suitable pool or riffle habitat 
for additional samples to be collected. There was no suitable site within the creek for 
the use of fyke nets, so only bait traps were used at this site. 

Catchment landuse Agriculture. 
Culvert underneath 
bridge. 

Blocked access to 
large pool downstream 
of bridge at OCDS. 
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Table 43 CCUS – Cosgrove Creek upstream 

CCUS – Cosgrove Creek upstream
Landscape position 
and stream type 

The CCUS site is located alongside Adams Road, outside the airport site. At this 
location Cosgrove Creek is mapped as a fourth order stream (GHD 2015b). 

Description The upstream Cosgrove Creek site consisted of a large pool upstream of the bridge, 
which contained a mosaic of aquatic habitats, including extensive submerged 
macrophyte cover throughout. Smaller pools were also present underneath the bridge 
culverts. The riparian zone was good quality with tiered habitat with Casuarina spp.
dominant, while at ground level rushes lined the creek banks overhanging the channel. 
The mode stream width at CCUS was 3m with a bank height of 0.5m, while the edge 
habitat depth was 0.4m. 
Fish passage was impeded at this site with some pools at the bridge being 
disconnected due to the low levels of flow at this time. 

Key fish habitat  Cosgrove Creek is mapped as Key Fish Habitat by DPI (2007). Based on the presence 
of aquatic vegetation it is considered to be Type 2 (moderately sensitive) key fish 
habitat. 

Survey effort A macroinvertebrate edge sample was collected in the pool upstream of the bridge, but 
this pool was not deep enough to collect a pool sample and there was no riffle habitat 
at the site. There was no section of the creek channel large enough to set the fyke net 
and the high EC level precluded electrofishing, resulting in the sole use of bait traps for 
fish sampling at this site. 

Catchment landuse The site is located within a broad valley which is predominantly cleared for agricultural 
activities. 

Pool upstream of 
bridge. 

Pool underneath the 
bridge. 



102 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265  

Table 44 CCDS – Cosgrove Creek downstream 

CCDS – Cosgrove Creek downstream
Landscape position 
and stream type 

The CCDS site is located about 3 km north of the airport site. At this location Cosgrove 
Creek is mapped as a fourth order stream (GHD 2015b). 

Description Aquatic habitat at the downstream Cosgrove Creek site was restricted to isolated pools, 
with the largest of these immediately upstream of the road crossing. This discontinuity 
resulting from low flows is creating a barrier to fish passage. This is the only site 
sampled in March 2015 where rubbish was absent. 
Habitat resources included floating macrophytes and algae, overhanging grasses and 
shrubs. Habitat substrate was entirely silt while mode stream width was 1.5m with a 
bank height of 0.5m and an edge habitat depth of 0.5m. The riparian canopy was 
provided by Casuarina spp. with occasional tea trees also present. Ground cover was 
thick with low growing forbs and vines present.  

Key fish habitat  Cosgrove Creek is mapped as Key Fish Habitat by DPI (2007). Based on the presence 
of aquatic vegetation it is considered to be Type 2 (moderately sensitive) key fish 
habitat. 

Survey effort Overhanging grasses and shrubs provided habitat for a macroinvertebrate edge 
sample. However, the pool was not deep enough for a pool sample to be collected and 
no riffle habitat was present. EC at this site was on the upper limit for electrofishing, 
but, as no other sites had been fished using this method, bait traps were used to 
standardise the methods across all sites. There was no section of creek with a large 
enough area to set the fyke net. 

Catchment landuse CCDS is located upstream of a concreted creek crossing amongst a small vegetated 
channel through the golf course. 

Pool upstream of road 
crossing.

Looking downstream 
past the road crossing. 
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Table 45 TCUS – Thompson Creek upstream 

TCUS – Thompson Creek upstream
Landscape position 
and stream type 

TCUS is located at The Northern Road, about 3 km south of the airport site. It is a third 
order stream. 

Landscape position 
and stream type 

TCUS was easily accessed from the side of The Northern Road Bridge. The site is 
dominated by pool habitat, with minimal flow between pools. Fish passage was 
restricted at this site due to some small drop offs downstream off the bridge which may 
restrict the upstream movement of some species. These appear to have been created 
by high flows through this reach which may have been exacerbated due to the 
construction of the bridge causing some minor channelization. The mode stream width 
was 2.5m with a bank height of 1m, while the habitat depth varied from 0.15m in the 
edge habitat to 0.7m in the pool habitat. 
The immediate riparian zone was dominated by grasses and weeds, with Casuarina
spp. and Eucalyptus spp. providing shading throughout the reach. The riparian zone in 
the lower section of the reach was thick with shrubs, rushes and weeds. There was 
considerable area on the left bank which was un-vegetated with some slumping 
exposing tree roots present downstream of the bridge. The stream banks within the 
reach were composed of hard clays and the substrate also consisted of high 
proportions of a mixture of clay and silt suggesting significant erosion from the stream 
bank. 

Key fish habitat  Thompsons Creek is mapped as Key Fish Habitat by DPI (2007). It is considered to be 
Type 2 (moderately sensitive) key fish habitat. 

Survey effort Edge and pool macroinvertebrate samples were collected, but no riffle habitat was 
present to sample. EC levels were too high for electrofishing, and the creek had too 
many snags to allow the fyke net to be set, resulting in the sole use of bait traps at this 
site.

Catchment landuse The area is predominantly used as a rural residential zone and is one of the most 
heavily populated site areas. 

Downstream of bridge. 

Upstream of bridge. 
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Table 46 OCDAM – Oaky Creek Dam 

OCDAM – Oaky Creek Dam
Landscape position 
and stream type 

The dam is approximately 12 m wide and 40 m long, with the majority of shallow areas 
covered in emergent macrophytes (Juncus spp. & Typha orientalis). The riparian zone 
consisted mainly of pasture in the paddocks on the downstream side, while on the 
upstream side of the dam, Casuarina spp. were present, providing some shade. There 
were discontinuous stands of un-identified shrubs the area. There was rubbish such as 
car and tractor parts submerged in the water, and a number of Wood Ducks were 
observed on the water’s surface. 
This site is located downstream of OCUS. Some large wood debris was present within 
the dam, which provided habitat structure. Several horses were seen nearby and 
evidence that they had been accessing the dam recently was seen. The substrate 
within the dam was made up of silt (100 per cent) with a layer of detritus with mean 
depth approximately 1.1m. 

Survey effort A fyke net and bait traps were set at this site. An edge and a pool-bed sample were 
collected for macroinvertebrates. 

Catchment landuse Rural residential and agricultural land. 
Upstream showing 
dense emergent 
macrophyte growth 
(Triglochin sp.) and a 
car tyre in the water.

Open water in deep 
section of dam. 
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Table 47 OSDAM – On Site Dam 

OSDAM – On Site Dam
Landscape position 
and stream type 

This site is located mostly within the Stage 1 construction impact zone. The 
dam is not located on a creek line, but on a minor drainage line within a cattle 
paddock. There were no trees in the paddock, creating an environment with no 
shade. The dam bank was grassed along one side, while the grass on the 
opposite bank was discontinuous with patches of mud with evidence of stock 
access, likely the cause of the turbid nature of the water. Submerged habitat 
was uncommon in the dam, with only some small sections of submerged 
macrophytes present. 
The dam was approximately 20 m long, 15 m wide and 1m deep. The 
paddocks surrounding the dame did not have any cattle in them at the time of 
sampling. The substrate of the dam was made up of silt and clay (>90 per 
cent). The field on one side of the dam had recently been ploughed which may 
also be contributing sediment through runoff during periods of rain. 

Survey effort A pool bed and edge sample were taken, fyke nets and bait traps were set. 

Catchment landuse Rural residential and agricultural land. 
Expanse of water at 
OSDAM.

Bank with submerged 
grass.

4.4.2 Fish habitat 

The results of the fish habitat assessment indicate that 71 per cent of sites are classified as 
Class 3 (minimal fish habitat), 22 per cent as Class 2 (moderate habitat) and 7 per cent as 
Class 4 (unlikely habitat) (Table 48), as per the waterway class definitions in DPI (2013) (refer to 
Section 3.3.4). Those within the airport site are all Class 3 (minimal fish habitat). All survey sites 
at creeks are mapped as key fish habitat by DPI (2007). Those on site are Type 2 (moderately 
sensitive) key fish habitat (Table 48). Isolated farm dams are not key fish habitat. Farm dams 
located along creeks (such as OCDAM) may be considered Type 3 minimally sensitive key fish 
habitat.

The majority of sites are intermittent with some indication of semi-permanent pools existing 
throughout the reaches surveyed, which may provide refuge during periods of stress for some 
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fish species. The intermittent nature of these systems also suggests that they are unlikely to be 
suitable habitat for listed threatened species recorded in the data base search. 

Table 48 Fish habitat survey results 

 

4.4.3 Water quality 

The Airports (Environment Protection) Regulations 1997 (AEPR) regulate water pollution at 
airports and contain a schedule of acceptable limits. The requirements of these regulations are 
listed in the Australian and New Zealand Guidelines for Fresh and Marine Water Quality 
(ANZECC 2000) which are considered in this assessment. Guideline levels for specific water 
quality parameters are shown in Table 44. 

The ANZECC (2000) guidelines outline default trigger values for physical and chemical 
stressors and toxicants for several water system groups. These trigger values are used to 
assess risk of adverse effects due to nutrients, biodegradable organic matter and pH in various 
ecosystem types. For the sites monitored in this project, the trigger values for south-eastern 
Australian lowland river ecosystems are most applicable.  

Comparison of the AEPR to the ANZECC (2000) guidelines shows that the contaminants 
selected and the trigger values are broadly comparable. However there are a number of 
parameters for which the AEPR is significantly more stringent. For these parameters the 
compliance with the AEPR will ensure that ANZECC guidelines will also be met, however 
pollution from past and present land uses may make it difficult to comply with the AEPR. In 

Site Location Waterway Class (DPI 2013) Key Fish Habitat type 
(DPI 2013) 

BCUS Badgerys Creek 
upstream 

3 (minimal key fish habitat) 2 (moderately sensitive) 

BCMC Badgerys Creek 
mid-catchment 

3 (minimal key fish habitat) 2 (moderately sensitive) 

BCDS Badgerys Creek 
downstream 

3 (minimal key fish habitat) 2 (moderately sensitive) 

SCUS South Creek 
upstream 

2 (moderate key fish habitat) 1 (highly sensitive) 

SCDS South Creek 
downstream 

2 (moderate key fish habitat) 1 (highly sensitive) 

SCREC South Creek 
Recovery 

2 (moderate key fish habitat) 1 (highly sensitive) 

OCUS Oaky Creek 
upstream 

3 (minimal key fish habitat) 2 (moderately sensitive) 

OCDS Oaky Creek 
downstream 

3 (minimal key fish habitat) 2 (moderately sensitive) 

CCUS Cosgrove Creek 
upstream 

3 (minimal key fish habitat) 2 (moderately sensitive) 

CCDS Cosgrove Creek 
downstream 

3 (minimal key fish habitat) 2 (moderately sensitive) 

TCUS Thompson Creek 
upstream 

3 (minimal key fish habitat) 2 (moderately sensitive) 

DCDS Duncans Creek 
downstream 

3 (minimal key fish habitat) 3 (minimally sensitive) 

DCUS Duncans Creek 
upstream 

4 (unlikely key fish habitat) 3 (minimally sensitive) 

OCDAM Oaky Creek Dam 3 (minimal key fish habitat) 3 (minimally sensitive) 
OSDAM On Site Dam 3 (minimal key fish habitat) Not key fish habitat 
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particular the very stringent limit for ammonia in the AEPR (<0.02 mg/L) will be difficult to meet 
and it is possible that baseline water quality prior to development already exceeds this limit. The 
AEPR contain provisions which allow an airport lessee company to apply to the Minister for a 
local standard where the standard set out in the Schedule to the regulations is not appropriate. 
This may be required for the proposed airport. 

In-situ water quality parameters 

The results of the in-situ water quality parameters are shown in Table 49.  

Electrical conductivity (EC) was high at all survey sites with one site recording in excess of 6000 
µS/cm. It is not known what factors contributed to this, but they could include the influence of 
local geology, heavy groundwater input during periods of low flow, salinity issues due to 
agricultural practices, or a combination of these factors. These high salinities are outside the 
known tolerance range for some sensitive macroinvertebrate species (Hart 1991).  

Dissolved oxygen levels were generally low, with only one site recording a value greater than 80 
per cent saturation. While caution is advised when interpreting spot dissolved oxygen levels 
taken at different times of the day, it is likely that the low dissolved oxygen levels are due to a 
combination of low flow conditions and nutrient enrichment. Water pH varied little between sites 
and was close to base. Turbidity levels were, somewhat surprisingly, not particularly high, with 
only three sites recording values above 50 NTU. Alkalinity levels were indicative of moderately 
to very hard waters. Sites with high alkalinity were also those with elevated EC, so some of the 
high EC at those sites relates to elevated calcium and carbonate ion levels. 

Table 49 In-situ water quality measurements 

Site Date Time Temp. 
°C

EC
µS/cm

DO
% sat. 

DO
mg/L pH Turb. 

NTU 
Alk.

mg/L
ANZECC & 
ARMCANZ
Guidelines1 No guideline 125-2,200 85-110 6.5-8.5 6-50 

Airport
guidelines  

An increase of 
2ºC above the 
seasonal
mean
temperature 

>1000
mg/L or an 
increase of 
>5%2

80% of the 
average level 
for a normal 
24 h period 
or <6.0 mg/L3

6.5-9.0 

A reduction of 
10% clarity in 
the euphotic 
zone from the 
seasonal
mean 

BCUS 14/3/15 11:05 19.2 2278 21.3 2.78 7.51 12.0 230 
BCMC 13/3/15 14:05 20.0 2219 36.0 3.28 7.30 7.71 110 
BCDS 13/3/15 16:40 20.4 3164 8.6 0.75 7.48 13.0 275 
SCUS 13/3/15 15:15 21.5 1631 20.1 1.75 7.38 9.44 175 
SCDS 16/3/15 16:30 22.4 1929 68.2 5.86 7.65 58.2 120 
SCREC 15/3/15 15:15 21.9 1542 50.1 4.29 7.61 24.9 125 
OCUS 28/5/15 12:00 13.85 1703 81.1 2.10 7.34 26.9 210 
OCDS 15/3/15 17:45 19.8 4301 55.4 4.99 7.19 38.1 150 
CCUS 15/3/15 16:50 20.4 6524 73.6 6.50 7.28 4.25 350 
CCDS 16/3/15 16:00 19.1 1120 42.0 1.55 7.28 10.4 145 
TCUS 13/3/15 10:55 20.1 1365 52.3 4.64 7.50 56.8 100 
DCDS 16/3/15 10:15 17.9 876 52.5 4.96 7.55 89.2 95 
DCUS 28/5/15 - - - - - - - -
OCDAM 28/5/15 14:00 19.58 796 57.4 5.27 7.22 27.2 135 
OSDAM 28/5/15 17:00 17.98 848 41.2 3.89 8.92 73.9 140 

Note: Temp. °C = Temperature in degrees celcius; EC µS/cm = Electrical Conductivity Unit; DO = Dissolved Oxygen; 
Turb. NTU = Turbidity Nephelometric Turbidity Units; Alk. = Alkalinity; mg/L = milligrams per litre; guidelines not relevant 
for OCDAM and OSDAM as these sites are within dammed sites; yellow highlight indicate exceedance of the ANZECC 
& ARMCANZ (2000) guidelines. 

                                                     
1 Trigger values for South- East Australia based on 95% ecosystem protection for SMD waterways. 
2 It is unclear what an increase of >5% means – no indication if this is for a single sample or above the baseline measured over a defined 
period of time 
3 Lower DO limit
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Analytical water quality parameters 

The detailed water quality results collected in March and May are provided in Appendix C. 

Results show that the majority of the BTEX and Total Petroleum Hydrocarbons (TPH) analysed 
were below the detectable limits at all survey sites. Dissolved and Total metals were also for the 
most part, below the detectable limits for each parameter. The exceptions were zinc, nickel and 
copper. While these metals do occur naturally, high levels of each can indicate specific 
catchment related impacts such as industry, fertilizers and run off from roads. 

Iron varied considerably between water bodies with the highest concentrations occurring in 
Oaky Creek, regardless of habitat or water body type. This may indicate localised differences in 
geochemistry and/or a higher groundwater / surface water ratio at these sites. Other toxicants 
such as fumigants, mercury and halogenated aliphatic and aromatic components were also all 
below detection limits, as were the Trihalomethanes and Polynuclear Aromatic Hydrocarbons.  

All sites were classified as having moderately high to extremely high electrical conductivity 
levels. The major cation in the system is sodium which ranged from 92 mg/l at OCDAM to 846 
mg/L at CCUS. These high sodium levels may be natural, but given the surrounding land-use 
there may also be a significant contribution from road salts and fertilisers.  

The high nutrient concentrations throughout the project area suggest an agricultural land use 
signature. All of the total nitrogen (TN) and total phosphorus (TP) concentrations exceeded 
ANZECC and AEPR guidelines. Nitrates exceeded the ANZECC guideline values at four of the 
14 sites (28%). Badgerys Creek (mid catchment) had very high TN and Nitrate values which can 
be indicative of animal waste and / or fertilisers. High level total organic carbon (TOC) values 
were also recorded at BCMC which is consistent with the high levels of organic deposits in the 
isolated pools at this site.  

In terms of the aquatic environment, the existing habitat within the airport site is considered to 
be a series of highly modified and largely intermittent water courses. On the whole the survey 
sites are subject to the impacts of surface water run off which, based on the water quality data 
at hand, appears to be dominated by agricultural – based impacts including high nutrients and 
salts. However, part of the water quality signature across the survey sites (i.e. low DO and high 
EC) may be due partly to low flows in the broader area which seems to be the dominant feature 
at the time of the surveys. However, the low dissolved oxygen may also reflect the high detrital 
content and die back of the extensive stands of macrophytes surveyed in the study area. 

4.4.4 Aquatic flora  

Macrophytes that were observed during both survey events comprised species belonging to 
emergent, floating and submerged vegetation types. The majority of macrophytes observed at 
all sites were native (see Table 46). Two declared noxious weeds were recorded during 
surveys. Salvinia (Salvinia molesta) was found in a dense mat at BCDS upstream of the road 
crossing (ie within the airport site), and was observed in small clumps downstream. Water 
Hyacinth (Eichhornia crassipes) was seen in small clumps at SCDS (not within the airport site), 
but was not widespread. Both of these weeds are known to grow and disperse quickly under 
favourable conditions and are also recognised as weeds of national significance (WONS). 
Where exotic or declared species were found, they tended to dominate the waterway, such as 
Para Grass (Urochloa mutica) found at DCDS, SCDS and TCUS.  

There is no marine vegetation as listed under the FM Act at the airport site. 
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Table 50 Macrophyte species recorded in the study area 

Scientific name Common name Status
Azolla sp. Ferny Azolla Native

Bolboschoenus fluviatilis Marsh Clubrush Native

Cyperus difformis Dirty Dora Native

Eichhornia crassipes Water Hyacinth Declared noxious weed 

Juncus usitatus Common Rush Native

Persicaria decipiens Smartweed Native

Potamogeton crispus Curly Pondweed Native

Salvinia molesta  Salvinia Declared noxious weed 

Schoenaplectus validis Clubrush Native

Triglochin sp. Water Ribbons Native

Typha sp. Cumbungii Native

Urochloa mutica Para Grass Exotic 

Wolffia sp. Duckweed Native

4.4.5 Aquatic fauna 

Fish

A total of eight fish species were recorded during fish surveys (Table 51). These included five 
native species and three exotic species. Of the native fish species collected, the Firetail 
Gudgeon (Hypseleotris galii) was the most widespread. Long-finned Eels (Anguilla reinhardtii)
were also collected and released from fyke nets at BCDS and SCDS. Eels, most likely the Long-
finned Eel, were also observed at dams at the airport site during the terrestrial fauna surveys. 

Exotic species where present at almost all sites and accounted for the majority of the individuals 
caught. Large numbers of Eastern Gambusia (Gambusia holbrooki) were caught throughout the 
surveys but particularly at dam sites. Also caught were Common Carp (Cyprinus carpio) and 
Goldfish (Carassius auratus). Eastern Gambusia and Common Carp are both listed as Class 3 
noxious fish under the FM Act, which restricts their sale and possession. A control plan for carp 
has been published for NSW (I&I NSW). The main objective of this plan is to prevent the 
introduction of carp into areas that are carp-free, and is not particularly relevant to the airport 
site. Predation by Eastern Gambusia is listed as a key threatening process under the TSC Act 
(see Section 8.1).  

The presence and abundance of exotic species is not surprising considering the degraded 
nature of most of the sampling locations and the significant hydrological impacts from the large 
number of farm dams. There are populations of both Firetail Gudgeons and Western Carp 
Gudgeons (Hypseleotris klunzingerii) in the study area which showed relatively high 
abundances, considering the high level of competition by the exotic species. These native 
species have been found to prefer low flows and the high levels of aquatic vegetation found at 
these sites (Gomon 2011; Lintermans 2007). 

No threatened fish species listed under the EPBC Act and for the FM Act identified in the 
database searches as potentially occurring in the locality were collected during the surveys. No 
suitable habitat for these species was observed during the site visits, which is in agreement with 
the findings of the SMEC (2014). 
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Table 51 Fish species caught at each survey site 

Note: * denotes introduced species. 

The fish communities are also indicative of a disturbed habitat. Low surface flows and poor 
water quality are likely to have caused reductions in native fish populations over the years and 
the increase in farm dams and the impacts they play on water shed hydrology are also likely 
part of the broader picture in the project area. The intermittent nature of these creeks are likely 
to be natural inhibitors to rare or endangered species populating the area but this has likely 
been exacerbated by land clearing and the flow-on effects of erosion, deteriorating water quality 
and population increases in exotic fish species, creating competition for resources which 
potentially did not exist previously. However, fish habitat assessment largely indicated that fish 
habitat was moderate or minimal at most sites and this was reflected in the dominance of exotic 
speices at all sites. . 

Aquatic macroinvertebrates 

A total of 1075 individual macroinvertebrates were identified in the March and May 2015 
surveys. The macroinvertebrate communities were dominated by Dipterans (true flies) (31%), 
Acarina (water mites) (25%) and Odonata (Dragonflies) (10%) (see Table 52). The remaining 
components of the community comprised low numbers of taxa belonging to 12 other taxonomic 
groups with low to moderate SIGNAL scores indicating that the communities were generally 
made up of groups that have a high tolerance to moderate to severe pollution (Plate 1).  

The tolerance to poor water quality, or inversely the absence of taxa sensitive to poor water 
quality is reflected in the poor representation of EPT taxa, which ranged from 3 at BSUS to 0 at 
7 of the sites surveyed (see Table 53) and the significantly impaired to extremely impaired 
AUSRIVAS rating for all sites (see Table 54). The analysis of SIGNAL 2 scores against the total 
number of families collected at all survey sites show very low SIGNAL 2 scores (Range 1.31 – 
3.75). This indicates that these sites at some stage have been subject to or are consistently 
exposed to severe pollution, according to the SIGNAL 2 interpretation method of Chessman 
(2003).  

The SIGNAL / Richness biplot (see Table 53 and Figure 5) shows that all of the samples 
collected belong to either Quadrant 2 or Quadrant 4, which indicates high salinity or nutrient 
levels – these may be natural. The majority of the edge samples fall into Quadrant 2, as well as 
the only riffle sample collected. The remaining samples fall into Quadrant 4, which indicates 
urban, industrial or agricultural pollution, or may indicate the downstream effects of dams or 
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other impoundments, which is consistent with the water quality results. This quadrant contains 
all of the pool samples, but also three of the edge samples (SCDS, SCUS and SCREC). 

Odonata (Dragonflies and Damselflies) made up approximately 10% of the total number of 
individuals collected. The majority of these individuals were immature nymphs meaning that the 
taxonomy of these groups could not be determined to species or genus level. However, no 
individuals belonging to either of the families from which the endangered dragonfly species 
belong (Archaeophya adamsi: Gompomacromiidae; Austrocorrdulia leonardi: Austrocorduliidae) 
were recorded. As such, this broad resolution to family level for the majority of the samples has 
not influenced the ability of the field assessment to detect these threatened taxa had they been 
present.  

Table 52 Relative abundance of the major taxonomic groups of 
macroinvertebrates collected from the March 2015 survey 

Table 53 Univariate index summary for all survey sites 

Site SIGNAL 2 Taxa Richness EPT Richness Habitat 
TCUS 2.65 21 2 Edge 

TCUS 2.33 7 2 Pool 

SCUS 2.88 9 0 Edge 

SCUS 2.83 4 0 Pool 

RCMC 3.94 18 1 Edge 

BCDS 2.94 11 1 Edge 

BCDS 3.75 4 0 Pool 

BCUS 3.03 17 3 Edge 

SCREC 3.17 11 2 Riffle

SCREC 1.77 9 0 Edge 

SCREC 2.44 7 1 Pool 
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Site SIGNAL 2 Taxa Richness EPT Richness Habitat 
OCDS 2.69 12 0 Edge 

CCUS 2.92 12 2 Edge 

CCDS 2.95 13 1 Edge 

SCDS 2.63 7 2 Edge 

OCUS 2.36 15 1 Edge 

OCDAM 2.59 17 1 Edge 

OCDAM 3.00 4 0 Pool 

OSDAM 2.14 9 1 Edge 

OSDAM 1.31 8 0 Pool 

Table 54 AUSRIVAS scores for the macroinvertebrate survey 

Site
O/E AUSRIVAS ratio AUSRIVAS Band SIGNAL 2 score 

Edge Riffle Edge Riffle Edge Riffle

BCUS 0.56 NA B NA 3.03 NA

RCMC 0.62 NA B NA 3.94 NA

BCDS 0.48 NA B NA 2.94 NA

SCUS 0.15 NA C NA 2.88 NA

SCDS 0.30 NA C NA 2.63 NA

SCREC 0.28 0.25 C D 3.17 1.77 

OCUS4 NA NA NA NA NA NA

OCDS 0.52 NA B NA 2.69 NA

CCUS 0.59 NA B NA 2.92 NA

CCDS 0.48 NA B NA 2.95 NA

TCUS 0.69 NA B NA 2.65 NA

DCDS5 NA NA NA NA NA NA

OCUS 0.54 NA B NA 2.36 NA

OCDAM 0.35 NA C NA 2.59 NA

OSDAM 0.44 NA C NA 2.14 NA

                                                     
4 Not sampled due to very low surface water volume (see photographs in section 4.3.7 
5 Not sampled due to unsafe access 
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Plate 1: SIGNAL/Richness biplot 

Note: Colours of the data points indicate habitat type: green = riffle; red=pool; black =edge 

The generally poor water quality is a likely factor affecting the poor state of health of the 
macroinvertebrate communities which is reflected in the low SIGNAL scores, but not necessarily 
in the number of families. A bi plot was used as an interpretation tool and is in agreement with 
the interpretation that the aquatic sampling sites are all subject to one or another form of 
agricultural, urban or industrial pollution, or the macroinvertebrate communities reflect high 
nutrient and or EC values (which may be natural). Poor water quality has not resulted in an 
overall loss of taxa, just a loss of the more pollution-sensitive taxa (and replacement by 
pollution-tolerant taxa). This is more likely to result in a moderate degree of degradation of the 
macroinvertebrate community. 

4.5 Conservation significance 

4.5.1 Threatened ecological communities 

Larger and better condition patches of Grey Box - Forest Red Gum grassy woodland on flats, 
Grey Box - Forest Red Gum grassy woodland on hills and Broad-leaved Ironbark - Grey Box - 
Melaleuca decora grassy open forest at the airport site comprise occurrences of ‘Cumberland 
Plain Shale Woodlands and Shale-Gravel Transition Forest’ (Cumberland Plain Woodland). 
Cumberland Plain Woodland is listed as a critically endangered ecological community (CEEC) 
under the EPBC Act. Patches of woodland at the airport site that comprise an occurrence of 
Cumberland Plain Woodland are shown on Figure 5. There are 155.7 hectares of Cumberland 
Plain Woodland as defined under the EPBC Act at the airport site. 
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Derived native grassland and moderate/good – poor condition vegetation at the airport site does 
not meet the condition criteria for a local occurrence of the CEEC Cumberland Plain Woodland 
as defined under the EPBC Act and associated guidelines. This vegetation does not qualify 
because native tree species are not present with a minimum projected foliage cover of greater 
than 10% (DEWHA 2010d). Patches with native tree cover greater than 10% but that are 
isolated from other native vegetation and are less than 0.5 hectares in area have also been 
excluded in accordance with the guidelines (DEWHA 2010d). 

All of the native woodland and forest vegetation at the airport site, including derived native 
grasslands, comprise local occurrences of TECs listed under the TSC Act (see Figure 5) as 
follows: 

 Both good and poor condition patches of Grey Box - Forest Red Gum grassy woodland 
on flats and Grey Box - Forest Red Gum grassy woodland on hills comprise the CEEC 
‘Cumberland Plain Woodland in the Sydney Basin Bioregion’. 

 Both good and poor condition patches of Broad-leaved Ironbark - Grey Box - Melaleuca
decora grassy open forest comprise the EEC ‘Shale-Gravel Transition Forest in the 
Sydney Basin Bioregion’. 

 Both good and poor condition patches of Forest Red Gum - Rough-barked Apple grassy 
woodland comprise the EEC ‘River-Flat Eucalypt Forest on Coastal Floodplains of the 
NSW North Coast, Sydney Basin and South East Corner bioregions’. 

Patches of good condition artificial freshwater wetlands on floodplains at the airport site feature 
predominantly native plant species but are associated with dams and flooded depressions that 
have been formed by the construction of barriers across small drainage lines. They are clearly 
not natural geomorphic features. They do not comprise a local occurrence of the TEC 
‘Freshwater wetlands on coastal floodplains’ because artificial wetlands created on previously 
dry land for purposes such as sewerage treatment, stormwater management and farm 
production are not regarded as part of this community (DECC 2008e). 

Exotic grassland, cropland and cleared land at the airport site occupy former habitat for the 
TECs described above but are dominated by exotic plants or bare earth. They could not 
regenerate into functional ecological communities, even with assisted natural regeneration and 
do not comprise part of the occurrences of these TECs. 

No threatened ecological communities listed under the FM Act occur at the airport site or in 
adjoining or downstream areas. 

4.5.2 Threatened flora species and populations 

Threatened species recorded or likely to occur 

Four individuals of Pultenaea parviflora were recorded on the southern side of Longleys Road 
between Ferndale and Taylors Road by SMEC (2014) and these records were verified by GHD 
during the current field surveys (Figure 5D). Pultenaea parviflora is listed as a vulnerable 
species under the EPBC Act and an endangered species under the TSC Act. This is a 
significant reduction from the 68 individuals previously recorded along both sides of Longleys 
Road in this location in 1999 (Biosis 1999; SMEC 2014). The former locations of the 64 
specimens currently contain cleared, ploughed cropland or severely weed infested road edges 
and do not comprise occupied or potential habitat for this species (see photo in Table 26). Seed 
and cutting collections were made from this population by the Royal Botanic Gardens Trust on a 
number of occasions in 1990 and 1991, with the aim of testing propagation methods for the 
species and also ultimately replanting the species at the airport as part of landscaping works 
(RBGS 1992). 
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Endangered populations recorded  

A total of 93 stems of Marsdenia viridiflora subsp. viridiflora have been recorded at the airport 
site, with the majority recorded in Grey Box - Forest Red Gum grassy woodland on flats 
adjacent to Longleys Road in the centre of the airport site (see Figure 5). These comprise part 
of the endangered Marsdenia viridiflora R. Br. subsp. viridiflora population in the Bankstown, 
Blacktown, Camden, Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government 
areas listed under the TSC Act. No other threatened flora species or populations listed under 
the TSC Act have been recorded at the airport site.  

Threatened species or populations with a moderate likelihood of occurrence 

No other threatened flora species listed under the EPBC Act have been recorded at the airport 
site. There is potential habitat for up to five threatened flora species listed under the EPBC Act: 
Spiked Rice-flower (Pimelea spicata); Downy Wattle (Acacia pubescens); White-flowered Wax 
Plant (Cynanchum elegans); Small-flowered Grevillea (Grevillea parviflora subsp. parviflora)
and Austral Toadflax (Thesium australei).

There is potential habitat at the airport site for at least two additional threatened plant species 
listed under the TSC Act: Dillwynia tenuifolia and Grevillea juniperina subsp. juniperina.
Dillwynia tenuifolia is also listed as the Kemps Creek endangered population. The Kemps Creek 
endangered population is located around three kilometres to the east of the airport site in the 
area bound by Western Road, Elizabeth Drive, Devonshire Road and Cross Street, Kemps 
Creek (OEH 2015b). Any Dillwynia tenuifolia individuals or habitat at the airport site would not 
be part of this endangered population.  

Threatened species not likely to occur 

The remainder of the threatened flora species previously recorded or predicted to occur in the 
locality would not occur because the airport site is outside of their known distribution and/or 
does not contain suitable habitat (Appendix A). The airport site does not contain any sandstone 
outcrops or sandstone-derived soils, shale-sandstone transition soils, or deep Tertiary alluvial 
deposits and does not contain any threatened plant species that have habitat requirements 
specific to these soil types. These threatened flora species would not occur at the airport site 
and would not be impacted by the airport. 

A summary of flora species recorded or with a moderate likelihood of occurrence is provided in 
Table 55. 

Table 55 Threatened flora recorded or that may occur at the airport site 

Species Common Name EPBC Act 
Status

TSC Act 
Status

Likelihood of 
occurrence

Pultenaea parviflora V E Present 
Marsdenia viridiflora subsp. 
viridiflora

EP Present 

Cynanchum elegans White-flowered 
Wax Plant  

E E Possible 

Pimelea spicata Spiked Rice-
flower  

E E Possible 

Acacia pubescens Downy Wattle  E V Possible 
Grevillea parviflora subsp. parviflora Small-flower 

Grevillea 
V V Possible 

Grevillea juniperina subsp.
juniperina

Juniper-leaved 
Grevillea 

V Possible 

Thesium australe Austral Toadflax V V Possible 
Dillwynia tenuifolia V Possible 

Key: E – endangered; EP – endangered population; V - vulnerable
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4.5.3 Threatened fauna species 

Threatened species recorded or likely to occur 

One threatened fauna species listed under the EPBC Act was recorded at the airport site during 
the recent surveys: the Grey-headed Flying-fox (Pteropus poliocephalus). This species is listed 
as a vulnerable species under the EPBC Act and under the TSC Act. The Grey-headed Flying-
fox was also recorded at the airport site during previous surveys for the 1999 EIS (PPK 1999). 
There are no Grey-headed Flying-fox camps located at the airport site, although there are at 
least seven known camps within 20 kilometres. All native woodland and forest in the airport site 
provides foraging habitat for this species. Dominant canopy species include Forest Red Gum 
(Eucalyptus tereticornis), Grey Box (Eucalyptus mollucana) and Broad-leaved Ironbark 
(Eucalyptus fibrosa). Forest Red Gum and Grey Box are recognised as ‘significant species’ in 
the blossom diet of the Grey-headed Flying-fox (Eby and Law 2008) however none of these 
species are highly productive flowering species. Forest Red Gum scores in the upper quartile of 
all diet plants for the region for productivity and reliability of flowering (0.67). This species 
flowers in late winter and spring, partly during the ‘food bottleneck’. Grey Box has low 
productivity and reliability (0.35). It flowers in late summer and early autumn. Broad-leaved 
Ironbark has high productivity but is an unreliable flowerer (0.54) (Eby and Law 2008). This 
species flowers in summer and early autumn, providing forage habitat during the Grey-headed 
Flying-fox breeding period. Habitat at the airport site is thus somewhat productive during food 
bottlenecks, and may be habitat critical to the survival of the Grey-headed Flying-fox, as defined 
in the draft recovery plan (DECCW 2009). 

The Swift Parrot (Lathamus discolor) may occur on occasion during its winter migration, but was 
not detected during targeted surveys. This species is listed as an endangered species under the 
EPBC Act and under the TSC Act. There are eight local records of the species. Targeted 
surveys were conducted for this species following confirmation of its arrival in Western Sydney 
since May 2015. Eucalypts had started to flower prior to the second survey in June. Swamp 
Mahogany (Eucalyptus robusta), Spotted Gum (Corymbia maculata), Grey Box (Eucalyptus
moluccana) and Red Bloodwood (Corymbia gummifera) are important nectar sources in coastal 
parts of the non-breeding range. Commonly used lerp infested trees include Grey Box 
(Eucalyptus microcarpa), Grey Box (Eucalyptus moluccana) and Blackbutt (Eucalyptus 
pilularis). Forest Red Gum (Eucalyptus tereticornis) is also considered a food tree in coastal 
areas, including the Sydney Metro and Hawkesbury-Nepean areas (Saunders and Tzaros 
2011). The occurrence of Swift Parrots at foraging sites has been linked with the abundance of 
lerp, nectar and non-aggressive competitors (Swift Parrot Recovery Team 2001). Swift Parrots 
have been found to preferentially forage in large, mature trees that provide more reliable 
foraging resources than younger trees (Saunders and Tzaros 2011). Dominant canopy species 
in the airport site include Grey Box (Eucalyptus mollucana) and Forest Red Gum (Eucalyptus 
tereticornis), which would provide nectar and lerp resources. Much of the airport site is 
vegetated with relatively young regrowth which reduces habitat quality, although patches 
containing large, old-growth trees are also present. A range of aggressive competitors such as 
the Noisy Miner (Manorina melanocephala) and the Bell Miner (Manorina melanophrys) are 
common at the airport site, potentially further reducing habitat suitability for the Swift Parrot. The 
airport site would not provide core winter foraging resources for the Swift Parrot (Lathamus 
discolor) given the presence of mostly young regrowth and aggressive competitors, although it 
may provide shelter or supplementary foraging resources for migrating individuals.  
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Ten threatened fauna species listed under the TSC Act were positively recorded during recent 
and previous surveys: 

 Cumberland Plain Land Snail (Meridolum corneovirens), listed as an endangered 
species. 

– Habitat for the Cumberland Plain Land Snail occurs in larger patches with remnant 
trees. Live snails and shells of this species were recorded at a variety of locations 
where moist, deep leaf litter was present. In general, this species was recorded at 
locations where it had previously been recorded for the 1999 EIS, as well as some 
additional locations. In some locations, including some where the species had 
previously been recorded, appropriate potential habitat with good leaf litter was 
present but no individuals were found. This may have been as a result of individuals 
burrowing deep into the soil and not being found, or previous local extinction of a 
population. This species was not detected where leaf litter was shallow, woodland 
patches were small and no remnant trees were present. It is likely that in isolated 
patches of regrowth woodland, the species has not been able to recolonise due to 
distance between patches and inhospitable habitat (ie cleared land). The native 
Common Southern Carnivorous Snail (Austrorhytida capillacea) was also found in 
woodland patches in deep leaf litter. The introduced Garden Snail (Cantareus 
aspersa) was recorded at a number of locations, generally in the open, or in grassy 
areas, and the Asian Tramp Snail (Bradybaena similaris) was recorded in a weedy 
area near Elizabeth Drive. 

 Little Eagle (Hieraaetus morphnoides), listed as a vulnerable species. 

– The Little Eagle was observed on a number of occasions soaring above open 
grassland at the airport site. The Little Eagle would prey upon small to medium sized 
mammals such as rodents and rabbits that occur at the site. It is likely that the airport 
site forms part of the home range of a number of breeding pairs. The species may use 
tall trees to nest in, although no raptor nests were observed during surveys. 

 Little Lorikeet (Glossopsitta pusilla), listed as a vulnerable species. 

– A pair of Little Lorikeets was observed flying over the western portion of the airport 
site. Individuals within a regional population of this nomadic species are likely to 
forage at the airport site when eucalypts are in flower. While hollow-bearing trees are 
present in some locations, the species is unlikely to breed at the airport site given the 
level of fragmentation. 

 Scarlet Robin (Petroica boodang), listed as a vulnerable species. 

– One individual Scarlet Robin was recorded foraging with a mixed species group in 
River-flat Eucalypt Forest near Badgerys Creek and may also occur in larger patches 
of Cumberland Plain Woodland. The Scarlet Robin may breed and forage in larger 
woodland patches in the airport site, although it tends to breed in woodland on foothills 
and ridges, moving to lower more open habitats in winter (OEH 2015b). 

 Varied Sittella (Daphoenositta chrysoptera), listed as a vulnerable species. 

– About three or so individuals were recorded foraging with a mixed species group in 
River-flat Eucalypt Forest near Badgerys Creek and this species may also occur in 
larger patches of Cumberland Plain Woodland. It is likely to breed and forage in larger 
woodland patches at the airport site. 
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 Black Bittern (Ixobrychus flavicollis), listed as a vulnerable species. 

– One individual was observed in the northern section of Badgerys Creek. This species 
may breed and forage in the riparian corridor and at dams with good cover at the 
airport site. 

 Blue-billed Duck (Oxyura australis), listed as a vulnerable species. 

– Three individuals were observed on the large, deep constructed dam on Taylors 
Road. This species only rarely occurs in coastal areas as a vagrant generally during 
times of drought. This species is unlikely to rely on habitats present at the airport site. 

 East Coast Freetail Bat (Mormopterus norfolkensis), listed as a vulnerable species. 

– The East Coast Freetail Bat was recorded at many locations, and was often the most 
common bat species recorded. It may roost and breed in hollow-bearing trees at the 
airport site. It would forage in woodland and open areas at the airport site. 

 Eastern False Pipistrelle (Falsistrellus tasmaniensis), listed as a vulnerable species.  

– The Eastern False Pipistrelle was recorded during the surveys for the 1999 EIS. 
Possible calls of the species were recorded during recent surveys. The Eastern False 
Pipistrelle prefers large tracts of vegetation, and would mainly occur along the 
Badgerys Creek riparian corridor and nearby large patches of vegetation. 

 Eastern Bentwing Bat (Miniopterus schreibersii oceanensis), listed as a vulnerable 
species.  

– This species was recorded during the surveys for the 1999 EIS. Possible calls of the 
species were recorded during recent surveys. No breeding habitat for this species is 
present at the airport site, although it may roost under bridges and in buildings. This 
species forages in cleared and wooded areas, and could therefore forage throughout 
the airport site. 

One additional microchiropteran bat species was probably recorded at the airport site during the 
surveys above based on call echolocation analysis: 

 Large-footed Myotis (Myotis macropus), listed as a vulnerable species. 

– Probable calls of the Large-footed Myotis were recorded at a number of locations. 
Calls were considered to be most likely the Large-footed Myotis given habitat 
preferences and local records. However due to the lack of local reference calls and 
known overlap with Nyctophilus species, a definitive identification from analysis of 
echolocation call recordings could not be made. 

– Farm dams and creeks would provide foraging habitat for this species. It may roost in 
tree hollows, under bridges and in old buildings at the airport site. A colony of bats 
(possibly this species) was recorded under the Badgerys Creek Road bridge over 
Badgerys Creek. A large number of probable calls of this species were recorded at 
this location. 

Two additional threatened bat species were possibly recorded at the airport site during the 
recent surveys based on echolocation call analysis. Poor data quality and/or interspecific call 
similarities precluded definitive identification of these species: 

 Greater Broad-nosed Bat (Scoteanax rueppellii), listed as a vulnerable species; and 

 Eastern Cave Bat (Vespadelus troughtoni), listed as a vulnerable species. The calls of 
three different Vespadelus species are very similar, and could not be distinguished to 
confirm the presence of this species. The airport site is near the limit of this species’ 
distribution. It is known to occur in the Blue Mountains area. 
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A number of other threatened fauna species listed under the TSC Act are likely to occur at the 
airport site, based on a combination of recent records in the locality and the presence of 
potential habitat (see Appendix A). The airport site contains extensive areas of habitat in 
moderate to good condition for each of these species and is likely to support viable local 
populations or would provide foraging habitat for transient species. Species likely to occur 
include:  

 Small woodland birds: Potential foraging and breeding habitat for a range of woodland 
birds previously recorded in the locality is present at the airport site. These include the 
Flame Robin and Diamond Firetail (Stagonopleura guttata).

 Hollow-dependent birds: Potential foraging and breeding habitat for a range of woodland 
birds previously recorded in the locality is present at the airport site. These include the 
Gang-gang Cockatoo (Callocephalon fimbriatum), Powerful Owl (Ninox strenua) and 
Masked Owl (Tyto novaehollandiae). 

Notwithstanding the generally moderate condition of fauna habitat at the airport site it has high 
conservation significance as a result of the presence of threatened species described above 
and the generally limited extent and quality of similar habitat in the Western Sydney region.  

No threatened aquatic fauna species listed under the EPBC Act or the FM were recorded at the 
airport site or in upstream or downstream habitats and none are likely to occur given known 
distributions and the absence of suitable habitat (see below). 

Threatened species with a low likelihood of occurrence 

A number of species listed under the EPBC Act identified through the desktop review have a 
low likelihood of occurrence at the airport site based on low habitat suitability, lack of nearby 
records or lack of previous records (see Appendix A). In particular, two species identified in the 
Guidelines for the Content of a Draft Environmental Impact Statement – Western Sydney Airport 
(DotE 2015f) as potentially being significantly impacted by the airport (the Large-eared Pied Bat 
and Green and Golden Bell Frog) have a low likelihood of occurrence at the airport site and are 
therefore unlikely to be significantly impacted by the proposed development. In addition, the 
Australian Painted Snipe and the Koala were assessed as having a low likelihood of occurrence 
given the habitats present and lack of records or low numbers of records in the locality (see 
Appendix A). These species are discussed below. 

The Large-eared Pied Bat (Chalinolobus dwyeri) appears to roost predominantly in caves and 
overhangs in sandstone cliffs and forage in nearby high-fertility forest or woodland near 
watercourses (DERM 2011). This species has not been recorded at the airport site during either 
the recent or previous surveys. Local records are present at Bents Basin State Conservation 
Area to the south-west of the airport. Large expanses of suitable habitat are present to the west 
in the Blue Mountains National Park, however extensive areas of cleared agricultural land 
between these areas and the airport site make it unlikely that this species would occur in the 
airport site other than on a very occasional basis. There is no suitable roosting habitat at the 
airport site or in the immediate vicinity. 

No Green and Golden Bell Frogs (Litoria aurea) were recorded during the recent targeted 
surveys carried out in March 2015, despite the presence of suitable habitat at the airport site. 
Similarly, none were recorded during the surveys conducted for the EIS in October 1998 
(Lemckert 1999) and there are no other previous records of this species at the airport site (OEH 
2015a). Numerous farm dams are present and many of these appear to provide good quality 
potential habitat, with a range of emergent flora species, including Typha orientalis, Eleocharis 
cylindrostachys, and Eleocharis sphacelata. Surrounding grassland would provide basking sites 
for frogs if present. Mosquitofish (Gambusia holbrooki) were observed at many of the dams, 
potentially reducing habitat quality for this species. 
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Targeted surveys for the Green and Golden Bell Frog were conducted at a reference site at 
Homebush Bay in unison with the surveys at the airport site. Targeted surveys had been 
conducted at the Homebush Bay reference site earlier in 2015 but concluded at the end of 
February. Green and Golden Bell Frogs had not been heard calling at Homebush Bay through 
March 2015 after a surge in activity with the stormy weather of January/February 2015. Through 
March there were a large number of juvenile Green and Golden Bell Frogs dispersing from a 
breeding event in early summer and tadpoles from a late January breeding event (O’Meara, J. 
Sydney Olympic Park Authority, pers. comm.). Several juvenile Green and Golden Bell Frogs 
and a mature adult were observed on two out of three nights that surveys were conducted at the 
reference site (Harrington, J. Sydney Olympic Park Authority, pers. comm.). 

Large numbers of nine other species of frogs were recorded during the most recent surveys at 
the airport site, showing that frogs in general were active at this time and suggesting that if 
Green and Golden Bell Frogs were present, they would have been recorded. As described 
above and in Section 3.4.3, targeted surveys were conducted late in the 2014-15 breeding 
season and no frogs were calling at the reference site which may have reduced the chances of 
detecting the species. However given the observed Green and Golden Bell Frog activity at the 
reference site and the number of individuals of other frog species recorded at the airport site, it 
is likely that this relatively conspicuous species would have been detected if present. It is likely 
that the Green and Golden Bell Frog does not occur at the airport site. According to Lemckert 
(1999) this is a typical situation for this species, as it appears to have become extinct through 
most of its range, despite the presence of apparently excellent habitat. Many populations in 
western Sydney have become extinct over recent decades. According to White and Pyke 
(2008), formerly known populations at Liverpool, Merrylands, Milperra, and Mount Druitt, also in 
western Sydney, are extinct or probably extinct.  

The Australian Painted Snipe (Rostratula australis) may occur on rare occasions at wetlands 
and nearby flooded grassland within the airport site. This species is most common in eastern 
Australia, although most records in NSW are from the Murray-Darling Basin (DotE 2015b). The 
Australian Painted Snipe inhabits many different types of shallow, brackish or freshwater 
terrestrial wetlands, especially temporary ones which have muddy margins and small, low-lying 
islands (Birdlife Australia 2015). There are no local records of this species, and none were 
recorded during surveys, however the species is cryptic and could potentially occur but not be 
detected.  

The Koala was also identified as having a low likelihood of occurrence at the airport site despite 
the presence of primary food tree species (DECC 2008c) (see Appendix A). There are few 
records of the Koala in the locality. It has been recorded to the west in the Blue Mountains 
National Park, and to the east in the Western Sydney Parklands area, however there is minimal 
connectivity between these areas and the airport site. No Koalas have been observed at the 
airport site, and no scats were recorded during targeted searches.  

The vegetation at the airport site has been assessed to determine if it comprises ‘habitat critical 
to the survival of the Koala’ as defined in the referral guidelines for the species (DotE 2014). In 
accordance with the guidelines, an attribute score of five or over indicates habitat critical to the 
survival of the Koala. The assessment of Koala habitat in the airport site is summarised in Table 
56. The outcome of this assessment (a total attribute score of 2) is that potential Koala habitat at 
the airport site is not habitat critical to the survival of the species. 
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Table 56 Assessment of Koala habitat in the airport site 

Attribute Score Habitat appraisal  
Koala 
occurrence

+0 Desktop EPBC PMST report identified the koala as ‘known to occur’ in 
the locality. There are no records of Koalas within 2 km of the 
airport site from the last 5 years (OEH 2015b). No evidence of 
the species was noted during previous surveys (Biosis1999). 

On-ground No Koala scats or Koalas were recorded during diurnal habitat 
searches or nocturnal spotlighting surveys.  

Vegetation 
structure and 
composition 

+2 Native vegetation at the airport site contains Eucalyptus tereticornis (a
primary feed tree) or Eucalyptus moluccana (a secondary feed tree). 

Habitat 
connectivity 

0 Native woodland at the airport site is patchy with minimal connectivity both 
within the airport site and the surrounding locality.  

Key existing 
threats 

0 Three 80 km/hr roads are located at the airport site. Many domestic dogs 
were observed at the airport site and feral dogs are also likely to occur. 

Recovery 
value 

0 Vegetation at the airport site is unlikely to be important for achieving recovery 
objectives given the lack of connectivity and presence of existing threats. 

Total 2 Decision: The total habitat score for the airport site is 2 and therefore the 
habitat present does constitute habitat critical to the survival of the Koala. 

Threatened species not likely to occur 

The remainder of the terrestrial threatened fauna species previously recorded or predicted to 
occur in the locality would not occur due to a lack of suitable habitat, and/or a lack of local 
records (see Appendix A). These species would not occur at the airport site and would not be 
impacted by the airport. 

The Giant Burrowing Frog (Heleioporus australiacus) was identified in the assessment process 
notice following determination of the airport as a controlled action, as potentially being 
significantly impacted by the airport (DotE 2015c). This species has a strong habitat association 
with sandstone geology, especially the Hawkesbury Sandstone plateaux surrounding Sydney, 
where it occurs on sandy soils supporting heath, woodland or open forest. It does not occur on 
the Shale and alluvium substrates of the Cumberland Plain and would not occur at the airport 
site.  

There is no suitable aquatic habitat for EPBC Act-listed threatened fish predicted to occur in the 
broader catchment, such as the Macquarie Perch (Macquaria australiasica) or the Australian 
Grayling (Prototroctes maraena), at the airport site or in habitats sampled downstream. Potential 
indirect impacts of the project on downstream water quality and flows would not be of a 
magnitude or extent to impact habitat for such species that may occur within the broader 
catchment at considerable distance downstream of the site. 

Similarly, it is unlikely that the airport site or areas immediately downstream support habitat for 
threatened dragonflies listed under the FM Act that are known from the greater Sydney region 
and that have been predicted to occur in the broader catchment. Larvae of the Sydney Hawk 
Dragonfly (Austrocorrdulia leonardii) are found in small creeks with gravel or sandy bottoms, in 
narrow shaded riffle zones with moss and rich riparian vegetation. Riffle zone habitat is very 
limited at the airport site and in downstream areas and where present, does not occur with other 
required habitat features. Similarly, there is no suitable habitat for the Adams Emerald Dragonfly 
(Archaeophya adamsi) which is generally found in steams and small rivers amongst rocks and 
litter and in riffle areas. No larval specimens belonging to the families from which these species 
belong were recorded during the macroinvertebrate surveys at the site or in downstream or 
upstream habitats and given the absence of suitable habitat and lack of local records neither is 
considered likely to occur or be impacted by the project.  
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A summary of threatened fauna species recorded or that may occur at the airport site is 
provided in Table 57. 

Table 57 Threatened fauna recorded or that may occur at the airport site 

Species Scientific name EPBC
Act
Status

TSC Act 
Status

Likelihood of 
occurrence

Grey-headed Flying-fox Pteropus
poliocephalus 

V V Present 

Cumberland Plain Land Snail Meridolum
corneovirens 

E Present 

Little Eagle Hieraaetus 
morphnoides

V Present 

Little Lorikeet Glossopsitta pusilla V Present 
Scarlet Robin Petroica boodang V Present 
Varied Sittella Daphoenositta 

chrysoptera
V Present 

Black Bittern Ixobrychus flavicollis V Present 
Blue-billed Duck Oxyura australis V Present 
East Coast Freetail Bat Mormopterus 

norfolkensis
V Present 

Eastern False Pipistrelle Falsistrellus 
tasmaniensis 

V Present 

Eastern Bentwing Bat Miniopterus
schreibersii
oceanensis 

V Present  

Large-footed Myotis Myotis macropus V Probably recorded 
(anabat) 

Greater Broad-nosed Bat Scoteanax rueppellii V Possibly recorded 
(anabat) 

Eastern Cave Bat Vespadelus 
troughtoni 

V Possibly recorded 
(anabat) 

Yellow-bellied Sheath-tail 
Bat

Saccolaimus 
flaviventris

V Possible

Swift Parrot Lathamus discolor E E Likely
Powerful Owl Ninox strenua V Likely
Masked Owl Tyto novaehollandiae V Likely
Flame Robin Petroica phoenicea V Likely
Hooded Robin Melanodryas 

cucullata
V Possible 

Diamond Firetail Stagonopleura 
guttata

V Likely

Speckled Warbler Pyrrholaemus 
sagittatus

V Possible 

Black-chinned Honeyeater Melithreptus gularis V Possible 
Gang-gang Cockatoo Callocephalon 

fimbriatum 
V Possible 

Glossy Black-cockatoo Calyptorhynchus 
lathami 

V Possible 

Barking Owl Ninox connivens V Possible 
Square-tailed Kite Lophoictinia isura V Possible 
Australian Painted Snipe Rostratula australis E E Possible 
Freckled Duck Stictonetta naevosa V Possible 

Key: E – endangered; V - vulnerable
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4.5.4 Migratory species 

Overview 

Seven migratory bird species listed under the EPBC Act have been positively recorded at the 
airport site. 

Three migratory wetland species were recorded at the airport site. Cattle Egrets (Ardea ibis)
were observed at a number of locations in paddocks and near dams and on several occasions 
flocks of about 30 individuals were recorded. Occasional individual Eastern Great Egrets (Ardea 
alba) were observed at dams and one Latham’s Snipe (Gallinago hardwickii) was disturbed from 
exotic grassland adjacent to a dam. In addition, a flock of about 40 shorebirds was disturbed 
one night during frog surveys. These were not able to be identified, however are likely to be a 
type of sandpiper, based on the body shape in flight and the calls. Potential species include the 
Marsh Sandpiper (Tringa stagnatilis) and the Sharp-tailed Sandpiper (Calidris acuminata), which 
are known to occur on farm dams or the Common Greenshank (Tringa nebularia) previously 
recorded in the locality. 

The White-bellied Sea-eagle (Haliaeetus leucogaster) was observed, either flying over dams or 
perching on large trees near dams. A flock of White-throated Needletails (Hirundapus 
caudacudatus) was also recorded foraging high above the airport site. The Rainbow Bee-eater 
(Merops ornatus) was heard on a number of occasions in patchy woodland remnants in the 
vicinity of the Badgerys Creek riparian corridor. The Rufous Fantail (Rhipidura rufifrons) was 
observed in a number of woodland patches at the airport site. 

The EPBC Act lists migratory species that are listed under international agreements, as well as 
families of birds (such as ducks, waders, eagles and hawks) that are also known to be migratory 
but are not listed under international agreements. A range of waterfowl and waders have been 
recorded at the airport site. Other seasonally migratory or nomadic species would also be likely 
to utilise habitats at the airport site on occasion. 

An assessment of the importance of habitat at the airport site for these migratory birds has been 
prepared with reference to the Draft significant impact guidelines (DEWHA 2009b) and is 
provided below.  

Migratory wetland species 

Two migratory shorebird species were recorded at the airport site: one Latham’s Snipe 
(Gallinago hardwickii)) and a flock of an unidentified sandpiper species (see section 4.3.2). 
Potential species include the Marsh Sandpiper (Tringa stagnatilis) and the Sharp-tailed 
Sandpiper (Calidris acuminata). Note that the Great Egret and Cattle Egret are not considered 
within DEWHA (2009b), as they are not migratory shorebirds. 

A critical consideration in assessing the significance of potential impacts on listed migratory 
shorebird species is whether or not a proposed action is likely to affect ‘important habitat’ 
(DEWHA 2009b). Important habitat is defined separately for 35 of the listed migratory shorebird 
species and Latham’s Snipe (Gallinago hardwickii).

Important habitat for Latham’s Snipe occurs at sites that have previously been identified as 
internationally important for the species, or sites that: 

 support at least 18 individuals of the species; and 

 are naturally occurring open freshwater wetlands with vegetation cover nearby (for 
example, tussock grasslands, sedges, lignum or reeds within 100 m of the wetland) 
(DEWHA 2009). 
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The airport site has not been previously identified as an internationally important site for 
Latham’s Snipe. This species has been recorded five times previously in the locality. Only one 
Latham’s Snipe was recorded at the airport site, but given the size of the airport site and other 
local records, it is possible that the airport site could support 18 or more individuals of the 
species. Wetlands at the airport site are artificial farm dams rather than naturally occurring 
freshwater wetlands and the airport site therefore does not meet the criteria for important 
habitat.

An area of ‘important habitat’ for the 35 migratory shorebird species identified in DEWHA 
(2009b) is defined as either: 

 a site that is identified as internationally important; or 

 a site that supports either: 

a) at least 0.1 per cent of the flyway population of a single species; or 

b) at least 2000 migratory shorebirds; or 

c) at least 15 shorebird species (DEWHA 2009b). 

One unidentified migratory shorebird species was recorded at a farm dam in the airport site. The 
flock of about 40 individuals is highly unlikely to make up 0.1 per cent of the species’ population. 
For example, the Australian population of the Common Greenshank (Tringa nebularia) is 
estimated to be about 60,000 (DotE 2015b). No other shorebird species were recorded at the 
airport site. Given the low number of birds recorded and the low species diversity present, the 
airport site is unlikely to comprise important habitat for migratory shorebird species. 

As no important habitat for migratory shorebirds is present at the airport site, the airport is 
unlikely to have a significant impact on any of these species. Consequently, assessments of 
significance for these species have not been prepared. 

Other migratory species 

Other migratory species recorded at the airport site included the Great Egret (Ardea alba);
Cattle Egret (Ardea ibis); White-bellied Sea-eagle (Haliaeetus leucogaster); Rufous Fantail 
(Rhipidura rufifrons); and Rainbow Bee-eater (Merops ornatus). Important habitat for these 
migratory birds is defined in the significance criteria for listed migratory species (DotE 2013) as 
follows: 

 Habitat utilised by a migratory species occasionally or periodically within the region that 
supports an ecologically significant proportion of the population of the species 

 Habitat that is of critical importance to the species at particular life-cycle stages 

 Habitat utilised by a migratory species which is at the limit of the species range 

 Habitat within an area where the species is declining. 

The small migratory birds could forage and breed throughout the airport site. Other areas of 
potential habitat are present in the locality.The White-bellied Sea-eagle would forage at larger 
dams, and the Cattle Egret in paddocks. The airport site is not considered important habitat for 
any of these species, according to the significant impact criteria for migratory species (DEWHA 
2009) because: 

 The habitat for migratory species in the study area is equivalent to similar habitats 
present throughout the locality and region. There are many thousands of hectares of such 
habitat in the region, including extensive areas in National Parks. The study area would 
only ever support a small number of individuals of any migratory species and never an 
ecologically significant proportion of the population of any species. 
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 The study area does not contain any specific habitat resources that would be of critical 
importance to any migratory species at particular life-cycle stages. Shelter, foraging and 
breeding habitat within the study area is also available in many thousands of hectares of 
similar vegetation in the region. 

 The habitat for migratory species in the study area is surrounded in all directions by 
equivalent habitat and is not the terminal patch of habitat near the limit of any species’ 
range. 

4.5.5 Greater Blue Mountains World Heritage Area 

The Greater Blue Mountains Area which is listed as a declared World Heritage Property and a 
National Heritage Place under the EPBC Act is located around 10 km to the west of the airport 
site. The Greater Blue Mountains World Heritage Area (GBMWHA) is separated from the airport 
site by extensive areas of residential and agricultural land, fragmented patches of native 
vegetation, roads and the Nepean River.  

The GBMWHA consists of 1.03 million hectares of sandstone plateaux, escarpments and 
gorges dominated by temperate eucalypt forest. It is noted for the diversity of eucalypts 
associated with its wide range of habitats as well as significant numbers of rare or threatened 
species, including endemic and evolutionary relict species. A significant proportion of the 
Australian continent’s biodiversity occurs in the area. (UNESCO 2015). The GBMWHA protects 
a large number of pristine and relatively undisturbed catchment areas, some of which make a 
substantial contribution to maintaining high water quality in a series of water storage reservoirs 
supplying Sydney and adjacent rural areas (DECC 2009b). A detailed discussion of the 
GBMWHA is provided in section 8.2.5. 

4.5.6 Other MNES 

No other MNES of relevance to this report occur at or in the locality of the airport site. 
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5. Construction impacts 
5.1 Stage 1 development 

5.1.1 Construction framework 

Construction activities for the Stage 1 development are anticipated to occur in three major work 
phases comprising the following: 

 site preparation works, including activities such as the establishment of site services and 
temporary construction facilities, clearing of vegetation, and a major earthworks 
programme; 

 aviation infrastructure works, including activities such as construction of the runway, 
taxiways, apron areas, internal road network, the terminal complex, air traffic control 
tower, freight, cargo and maintenance facilities and a fuel farm; and 

 site commissioning activities at the completion of the aviation infrastructure works, 
involving activities such as testing and commissioning of all facilities in readiness for the 
operation of the proposed airport. 

It is expected that construction would proceed from the north-east to the south-west of the 
airport site to allow relocation of existing infrastructure such as The Northern Road and the 
TransGrid 330 kilovolt (kV) transmission line. The relocation of existing infrastructure would be 
subject to separate approvals, but may occur concurrently with other site preparation works.  

The Stage 1 construction impact zone would include the area of bulk earthworks in the northern 
half of the airport site, which would facilitate the development of the runway, terminal and 
aviation support facilities, as well as areas of disturbance outside the bulk earthworks boundary 
that would be used for ancillary infrastructure such as drainage controls, detention ponds, 
perimeter roads, security fencing and site services. No significant construction would occur 
outside the Stage 1 construction impact zone. 

Clearance of vegetation would be restricted to the construction impact zone for the Stage 1 
development, and remnant vegetation in the southern portion of the site would remain largely 
intact. The clearing would be undertaken before the construction of the majority of the southern 
perimeter fence, to allow mobile fauna to relocate off site. 

Site preparatory works would be expected to commence in mid-2016 and continue for around 
six and a half years. Sectors of the site would be subject to progressive handover to the aviation 
infrastructure works which would be completed over approximately five years to December 
2024. The hours of construction would generally be between 6.00 am and 6.00 pm, Monday to 
Saturday. However, some works are likely to occur outside these work hours. 

Further detail regarding the construction framework is provided in Chapter 6 of the EIS. 

5.1.2 Removal of vegetation 

The Stage 1 construction impact zone is shown on Figure 2. The boundary of this area depicts 
the extent of vegetation clearing and grubbing, earthworks, permanent detention basins and the 
permanent infrastructure that would be constructed for Stage 1 of the proposed airport. 
Construction of the Stage 1 development would result in direct impacts within a 1065 hectare 
disturbance footprint, including 280.8 hectares of native vegetation as shown on Figure 4. The 
extent of clearing of vegetation and habitats within the Stage 1 construction impact zone is 
summarised in Table 58 below.  
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There may be minor additional earthworks or other disturbance associated with works such as 
drainage swales up and downstream of the proposed sediment basins. These features would 
be defined at the detailed design stage. Based on a general assessment of their likely size and 
location they would affect a small area (typically around 25 metres in cross section including 
construction access) and would coincide with existing drainage lines located in exotic grassland 
and crop land. Constructing these features would have a minor effect on the overall extent of 
vegetation removal. 

There may also be additional earthworks or other disturbance associated with the removal of 
the section of The Northern Road that passes through the southern portion of the airport site 
(should this occur), since the road is to be realigned to go around the proposed airport. This 
additional disturbance would affect only cleared land and exotic vegetation associated with the 
existing carriageway and would have a negligible effect on the overall extent of vegetation 
removal. 

Land clearance is listed as a Key Threatening Process (KTP) under the EPBC Act. Land 
clearance consists of the destruction of the above ground biomass of native vegetation and its 
substantial replacement by non-local species or by human artefacts. Substantial replacement by 
non-local species or human artefacts is defined as the achievement of more than 70% of the 
total cover by species or human artefacts that did not occur previously on the site (Threatened 
Species Scientific Committee 2001). The Stage 1 construction impact zone would be completely 
developed and converted to airport infrastructure or managed open space with minimal native 
vegetation cover. The removal of 280.8 hectares of native vegetation in the Stage 1 
construction impact zone would comprise land clearance as defined under the EPBC Act and 
would constitute a notable increase in the operation of this KTP in the locality. The effect of the 
proposed airport on the operation of KTPs is assessed further in Section 8.1. 

The net impact of the extent of vegetation removal for construction of Stage 1 of the proposed 
airport is mitigated by the generally poor quality of the disturbance area. Around 146.1 hectares 
of the 1065 hectare impact zone contains good condition native vegetation with an intact natural 
structure. This vegetation frequently comprises small, fragmented patches with moderate weed 
infestation. There is a further 134.7 hectares of poor condition vegetation that comprises derived 
native grassland or scrub with moderate to severe weed infestation. The remaining 784 
hectares of the Stage 1 construction impact zone contains exotic grassland, crop land or 
cleared land (see Figure 4). 

Impacts would be further mitigated by the retention of around 122 hectares of land in the 
environmental conservation zone, including around 61 hectares of native vegetation and 
representative areas of each of the vegetation types at the airport site (see Figure 4). All or part 
of the 61 hectares of land within the conservation zone that does not currently contain native 
vegetation could be revegetated (see Section 9.2). 
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Table 58 Estimated area of vegetation removal in the Stage 1 construction 
impact zone 

Vegetation Zone TSC Act 
Status

EPBC Act 
Status

Area in Stage 1 
construction impact 

zone (hectares) 

Area in 
environmental 

conservation zone 
(hectares) 

Good condition Grey Box - Forest Red 
Gum grassy woodland on flats (HN528) 

CEEC CEEC 71.3 2.9 

Poor condition Grey Box - Forest Red 
Gum grassy woodland on flats (HN528) 

CEEC 107.8 4.9 

Good condition Grey Box - Forest Red 
Gum grassy woodland on hills (HN529) 

CEEC CEEC 17.3 1.8 

Poor condition Grey Box - Forest Red 
Gum grassy woodland on hills (HN529) 

CEEC 22.3 1.7 

Good condition Forest Red Gum - 
Rough-barked Apple grassy woodland 
(HN526) 

EEC 29.8 40.6 

Poor condition Forest Red Gum - 
Rough-barked Apple grassy woodland 
(HN526) 

EEC 4.2 3.8 

Good condition Broad-leaved Ironbark - 
Grey Box - Melaleuca decora grassy 
open forest (HN512) 

EEC CEEC 2.2 3.9 

Poor condition Broad-leaved Ironbark - 
Grey Box - Melaleuca decora grassy 
open forest (HN512) 

EEC 0.4 1.3 

Good condition artificial freshwater 
wetland on floodplain (HN630) 

25.4 0.4 

Total native vegetation 280.8 61.2 

Exotic grassland 628.8 48.6 

Cleared land or cropland 155.4 11.9 

Total 1064.9 121.7 
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The Stage 1 development would include impacts on a local occurrence of Cumberland Plain 
Woodland, patches of which are commensurate with the EPBC Act listed form of this TEC. 
There would also be impacts on a number of TECs listed under the TSC Act and on populations 
of threatened plants listed under the EPBC Act and/or TSC Act as shown on Figure 5. Impacts 
on this threatened biota are assessed in Section 8. 

The majority of the earthworks footprint is disturbed, cleared land containing exotic pasture 
species or environmental weeds. These areas contain little native vegetation cover and have 
limited habitat value for native plants. Any vegetation clearing required in these areas would 
remove a small number of individuals of non-threatened native plants and noxious and 
environmental weeds. 

The clearing of around 280.8 hectares of native vegetation would involve the removal of a large 
number of individuals and a moderately diverse range of non-threatened native plants. The 
Stage 1 earthworks footprint includes around 120.6 hectares of native woodland and forest 
vegetation in high condition that contains an over storey of mature trees. Mature trees have 
particular value within plant populations because they take longer to replace and are sources of 
pollen and seed. There are moderate areas of these vegetation types and plant species in the 
locality, including around 12,568 hectares of similar woodland and forest on shale or alluvial 
substrates within a 10 kilometre radius of the site (see Figure 7).  

Under the land use plan in the draft Airport Plan, around 61 hectares of native vegetation would 
be retained in the environmental conservation zone at the airport site. This zone contains 
representative areas of each of the vegetation types at the airport site and would support many 
of the plant species in the impact area. The environmental conservation zone is placed along 
the south-eastern perimeter of the airport site to help maintain vegetation connectivity and to 
allow pollination, seed fall and other ecological processes that are necessary to maintain plant 
populations. Flora populations are also likely to persist within adjoining areas of alternative 
habitat beyond the airport site. 

Plant species with a limited distribution in the locality would be most affected by vegetation 
clearing for the proposed airport. Notably the endangered population of Marsdenia viridiflora
subsp. viridiflora at the airport site would be completely removed, which would comprise a 
significant impact at the local scale (see Section 8.4.2).  

This reduction in the extent of native vegetation is less significant at the regional scale and is 
unlikely to threaten the persistence of any populations of native plants and vegetation 
communities. It is unlikely that an ecologically significant proportion of any regional plant 
populations would be located entirely within the airport site. At the regional scale flora 
populations would persist in habitat that is conserved in Kemps Creek Nature Reserve, Mulgoa 
Nature Reserve, existing and proposed Biobank sites at Mulgoa and in the Ropes and South 
Creek riparian corridors, the Western Sydney Regional Park and other offset sites linked to the 
North and South West Growth Centres. Notably there is a parcel of land with shale/gravel 
transition habitat located at Kemps Creek around three kilometres to the east of the site that is 
to be set aside as an offset for the South West Growth Centres. This site contains local 
populations of Pultenaea parviflora and other threatened plant species that may be affected by 
construction of the proposed airport (OEH 2015a).  

5.1.3 Removal of terrestrial and wetland fauna habitat 

Construction of the Stage 1 development would result in the removal of fauna habitat and 
associated resources within a maximum disturbance footprint of around 1065 hectares as 
shown on Figure 6A to D. The extent of fauna habitat removal and associated features and 
resources within the Stage 1 construction impact zone is summarised in Table 58 below. 
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Table 59 Estimated area of fauna habitat in the Stage 1 construction impact 
zone, environmental conservation zone and locality 

Habitat type 

Area in Stage 
1 construction 
impact zone 
(hectares) 

Estimated
extent in the 
locality 
(hectares)1

Percentage 
of the 
estimated
extent in the 
locality) 

Area in 
environmental 
conservation 
zone (hectares) 

Woodland 90.8 10,014 0.91% 8.5 

Riparian forest 29.8 2555 1.16% 40.6 

Sandstone woodland, forest and scrub 4825 0.00% 0

Total woodland and forest 120.6 17,393 0.69% 49.1 

Wetlands2 25.4 0.4 

Grassland2 763.5 60.3 

Cleared land and cropland 155.4 11.8 

Notes: 1) Based on GHD mapping within the airport site and on a composite of Tozer et al. (2010) and NPWS (2002) 

mapping in the locality. 2) Grassland and wetland vegetation has not been mapped by Tozer et al. (2010) or NPWS 

(2002).

The airport site provides habitat for a range of fauna groups typical of the Cumberland Plain 
(see Section 4.3). Native fauna present include species of macropods, flying-foxes and bats, a 
wide variety of birds, reptiles including goannas, snakes and lizards, frogs and small fish. A 
discussion of specific impacts of habitat loss on threatened and migratory biota is provided in 
Section 8. Fauna that would be most impacted include those that occur in grassland areas, 
artificial wetlands and dams and those that can use fragmented patches of woodland 
vegetation, as the site does not provide habitat for species that need extensive patches of 
vegetation. Key habitats that would be lost include those associated with grassland areas, farm 
dams, riparian habitat and woodland stands. 

The majority of the proposal would result in the disturbance of exotic grassland or cropland 
which provides only limited habitat values for fauna in isolation, but is valuable as it is part of the 
mosaic of habitat over a large area. The loss of these areas would remove foraging, breeding 
and shelter habitat for small grassland animals such as skinks, and would result in the loss of 
entire populations of these species. The loss of this habitat would remove foraging habitat for a 
wide range of species, including macropods, open-country microchiropteran bats, and bird 
species such as the Australian Magpie, Australian Raven, Magpie-lark, Straw-necked Ibis and 
Cattle Egret in particular.

A large number of artificial wetlands (farm dams), minor drainage lines and associated damp 
soaks would be removed. In total, 25.4 hectares of wetland habitat and 29.8 hectares of riparian 
habitat would be lost. This would result in the loss of local populations of frog species. Large 
areas of habitat for waterbirds, including migratory species, would be destroyed. Foraging 
habitat for a range of microchiropteran bat species, including in particular the Large-footed 
Myotis, would be removed.  

Construction would require the permanent removal of a maximum of 120.6 hectares of 
woodland and forest habitat. Clearing of this vegetation would permanently remove foraging 
and breeding resources for native fauna, particularly in forest and woodland habitats, which 
comprise a canopy of eucalypt trees of varying age classes. Eucalyptus and other native 
canopy species provide nectar resources as well as foraging substrate for a diverse range of 
arboreal species, such as birds and arboreal mammals, as well as bats. 
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Construction of the Stage 1 development would result in the loss of at least 50 hollow-bearing 
trees, which occur as scattered trees across the airport site. Note that this is an underestimate 
of the total numbers present, as not all patches of vegetation were able be visited, and some 
smaller or less obvious hollows may have been missed in stands that were surveyed. Hollow-
bearing trees occur at low densities across the airport site due to the previous clearing of 
vegetation. Much of the woodland present is young regrowth, and often no hollow-bearing trees 
are present in woodland patches. Hollow bearing trees are critical habitat components for many 
tree-dwelling fauna species at the airport site, including arboreal mammals, microchiropteran 
bats and woodland birds that rely on hollows for shelter and breeding habitat. Due to the long 
timeframe it takes for hollows to form in eucalypts (usually greater than 150 years) (Gibbons et 
al 2000), the loss of these hollows represents a long-term reduction in habitat resources for 
fauna. 

Shrub layers and leaf litter would also be removed as a result of construction. This would result 
in the loss of habitat for small woodland birds that rely on these resources for foraging and 
breeding. In addition, loss of leaf litter would remove habitat for small reptiles and gastropods 
that rely on this feature for shelter, breeding and foraging. 

5.1.4 Removal of aquatic fauna habitat 

The proposed Stage 1 construction would involve the infilling of stream reaches, including the 
upper reaches of Oaky Creek and smaller drainage lines that feed into Badgerys, Cosgroves 
and Duncans Creeks within the construction impact zone and the permanent loss of riparian 
and aquatic habitats associated with these features. All of the affected reaches are small and 
ephemeral and largely intermittent. The net impact of the removal of these stream reaches is 
mitigated in part by their degraded nature. All are highly modified and in poor condition as a 
result of historical and current land use and disturbance. Water quality is poor and the 
macroinvertebrate and fish communities are dominated by species indicative of disturbed 
habitats. Fish habitat is moderate or minimal at most sites and the habitats present are not 
suitable for threatened fish or invertebrate species (dragonflies) known or predicted to occur in 
the wider locality.  

Badgerys Creek, which comprises the largest watercourse at the airport site would be retained 
within a conservation area.  

A large number of artificial wetlands (farm dams) would be removed. In total, 25.4 hectares of 
wetland habitat would be removed. These provide only limited habitat for native fish species, 
with most dams dominated by the exotic Eastern Gambusia. Farm dams are not key fish habitat 
and do not provide habitat for threatened species listed under the FM Act. 

5.1.5 Habitat fragmentation 

Habitat fragmentation can result in reduced dispersal and reproductive success of biota within 
the fragment, a decline in populations resulting from increased predation by introduced species 
or native species that do not normally occur in the community, and an increased probability that 
stochastic events (e.g. fire) may reduce population numbers below critical levels required for 
their survival (Andrews 1990). In general, larger fragments are less susceptible to adverse 
impacts than are smaller fragments. 

Construction of Stage 1 of the proposed airport would contribute to fragmentation at a local and 
regional scale by removing patches of habitat, severing vegetated corridors and by creating an 
extensive, permanent footprint that would comprise a significant barrier to movement of many 
species. These include in particular those that rely on connectivity of woodland patches to move 
through the landscape, such as small woodland birds and certain microchiropteran bats. 
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The proposed airport would be located in a highly fragmented, rural landscape. Fragmentation 
of native vegetation and associated fauna habitats in the locality has previously occurred 
through clearing for agriculture, residences and farm buildings and construction of linear 
infrastructure (such as transmission lines and roads). These land uses have created barriers to 
movement for some fauna species, particularly those that are limited by dispersal abilities and 
habitat preferences. More mobile species such as birds and bats can readily traverse this 
landscape. The suite of fauna species recorded in field surveys is dominated by generalist 
species of open country, reflecting the fragmented nature of vegetation at the airport site (see 
Section 4.3.1).  

The geographic distribution of native vegetation on the Cumberland Plain has undergone a very 
large reduction since European settlement (NSW Scientific Committee 2009). The remaining 
area of the Cumberland Plain Woodland ecological community is severely fragmented, with 
more than half of the remaining tree cover mapped by Tozer et al.(2010) occurring in patches of 
less than 80 hectares and half of all mapped patches being smaller than 3 hectares (NSW 
Scientific Committee 2009). Any patches of the community that are greater than five hectares in 
area are considered inherently valuable due to their rarity (DotE 2015b). Construction within the 
Stage 1 airport earthworks footprint would contribute to fragmentation at a regional scale by 
removing patches of woodland, including a total of about 91 hectares of Cumberland Plain 
Woodland in mostly regenerating patches. Some patches are at least five hectares in area and 
include large, mature and hollow-bearing trees and as such meet the criteria for the most 
valuable remnant patches of this community (DotE, 2015c). 

Overall, despite the current patchy and fragmented distribution of vegetation at the airport site 
and in the locality, construction of Stage 1 would comprise a significant increase in the degree 
of habitat fragmentation in the locality. Construction of Stage 1 would create a gap in habitat 
that is around 1065 hectares in area and about 1.5 km wide from north to south and almost 7 
km long from east to west. This area would be mostly inhospitable to fauna given the presence 
of cleared areas, fences, infrastructure and lights. The gap would create a barrier to ecological 
processes such as dispersal, pollination and seed fall. Mobile, aerial species such as larger 
birds, flying foxes and microbats of open country (i.e. those that do not need connected 
woodland patches to traverse the landscape) would be able to traverse the site. Birds typical of 
open areas such as ibises and magpies or small grassland reptiles may continue to occur in 
areas of open space at the airport site and move through it, however there would be specific 
management measures incorporated into the proposed airport to make the site unattractive to 
birds to deter them from using the site, as they can pose a risk of aircraft strike (see Section 
6.1.1). The proposed runway, terminals, carpark and other built features would comprise a 
significant barrier to the majority of fauna species particularly in combination with security 
fences. Light, noise, aircraft and vehicle movement may further deter fauna species from 
crossing these gaps in habitat. Many generalist species of open country that currently occur at 
the airport site would not be able to move over or through the proposed airport. 

Longer term development at the airport site, including construction of a second runway and 
associated infrastructure, would increase the total area up to 1653 hectares and further increase 
habitat fragmentation in the locality and region. The likely realignment of the Northern Road, 
orbital road links, realigned transmission lines and rail links to the proposed airport would further 
fragment habitat in the area. The South West Growth Centres structure plan shows that the 
area to the east and south east of the airport site will be set aside for industrial / employment 
lands. The Badgerys Creek riparian corridor is identified as flood prone land and non-certified 
land and would be conserved under the strategic assessment (DoP 2010). 

These impacts on habitat connectivity would be partially mitigated by the retention of habitat in 
the proposed environmental conservation zone. The conservation zone comprises around 122 
hectares of land, including 61 hectares of woodland and forest and 61 hectares that could be 
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revegetated. It is located around the perimeter of the airport site, encompassing the riparian 
corridors of Badgerys Creek and Duncans Creek and some moderate sized patches of 
Cumberland Plain Woodland east and west of the airport site. The environmental conservation 
zone would help to maintain vegetated fauna movement corridors around the airport site, and 
would provide habitat stepping stones to assist movement. 

5.1.6 Fauna injury, mortality or displacement  

Clearing of native vegetation and removal of grassland and wetland habitat would result in 
fauna injury, mortality and displacement of individuals. The proposed airport would cause 
displacement or mortality of less mobile fauna that are within the area to be cleared for the 
proposed airport at the time of construction activities. The magnitude of likely impacts would 
vary between types of fauna, depending on their size and ecology. Some fauna may be able to 
seek refuge and persist in alternative habitat outside the airport site; however given the size of 
the airport site, entire local populations of some small animals (e.g. skinks, snails) could be 
destroyed.

Birds are relatively mobile and so most individuals would be able to avoid vegetation clearing 
(which is minimal) or construction operations. Most individuals that would be directly affected by 
construction of the proposed airport would be displaced initially rather than killed. Continued 
survival of displaced fauna would depend on the carrying capacities of neighbouring remnants 
and the existing fauna present and their territories. Many of the small patches in nearby areas 
are likely to be at carrying capacity already. Given the large area of fauna habitats that would be 
removed and fauna that would be displaced, it is likely that many displaced individuals would 
not be able to compete for resources with existing resident fauna. Mortality of less mobile 
individuals, such as nestlings, old or sick birds would also occur. Birds that currently breed at or 
in the vicinity of the proposed airport, are likely to include common and widespread species 
such as Noisy Miners and Australian Magpies, may have breeding success disrupted for one or 
more seasons.  

Macropods and other large terrestrial mammals are likely to readily avoid vegetation clearing or 
construction operations and so individuals directly affected by the proposed airport would be 
displaced rather than killed. Staged vegetation clearing would provide some opportunity for 
fauna to move to other adjacent areas, including conservation areas and areas of the site 
outside of Stage 1.  

There would be mortality of terrestrial animals less able to avoid the disturbance. There would 
also be mortality of individuals sheltering in leaf litter, woody debris, tree hollows, crevices or 
under bark. These would include the Cumberland Plain Land Snail, smaller terrestrial mammals, 
nocturnal species and especially arboreal mammals and microbats which may be sheltering in 
felled trees. Displaced individuals would be vulnerable to predation since they would be 
disturbed in daylight hours and would experience energy costs, increased risk of predation and 
increased competition for resources (especially for alternative hollows). This may result in 
impacts beyond the disturbance area by favouring aggressive or generalist species, such as the 
Brush-tailed Possum, over less aggressive species such as the Sugar Glider. 

There will be mortality of aquatic fauna, including fish, eels, turtles and frogs, associated with 
the infilling of steams and draining of artificial wetlands within the Stage 1 area. The magnitude 
of impacts on aquatic fauna is limited to some extent by the highly modified nature of much of 
the aquatic habitat present and the predominance of common and widespread species that are 
typical of similar habitats on surrounding lands.  

Recommended mitigation measures including pre-clearing surveys, fauna rescue and relocation 
protocols, and draining of dams are outlined in Section 9.2 to minimise the risk of mortality of 
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fauna as a result of clearing. The southern perimeter fence would not be installed until clearing 
is completed to allow fauna to escape to adjacent areas. 

5.1.7 Weed invasion and other edge effects 

‘Edge effects’ refers to factors, including increased noise and light, weed invasion, tree failure or 
erosion and sedimentation, at the interface of intact vegetation and cleared areas. Edge effects 
may result in impacts such as changes to plant community type and structure, increased growth 
of exotic plants, increased predation of native fauna or avoidance of habitat by native fauna. 
Edge effects would result from construction activities and then continue to affect vegetation and 
habitats adjoining the proposed airport. 

Altered environmental conditions along new edges can allow invasion by pest animals 
specialising in edge habitats and/or change the behaviour of resident animals. Edge zones can 
be subject to higher levels of predation by introduced mammalian predators and native avian 
predators. A comparison of edge effects in a variety of different habitat types estimated that on 
average edge effects generally occur up to 50 metres away from the disturbed edge (Bali 2005). 

Vegetation in the airport site and adjacent areas mainly occurs as small, isolated patches 
already subject to edge effects. Construction of the proposed airport may result in some novel 
edge effects where vegetation to be retained is located immediately adjacent to the Stage 1 
construction impact zone. Novel edges would be created along the western and north western 
boundaries of the airport site and sections of the riparian corridors of Badgerys Creek and 
Duncans Creek that currently adjoin intact native vegetation within the airport site. The 
proposed environmental conservation zone would provide a buffer between the proposed 
airport and adjoining areas of native vegetation along its eastern, southern and western 
boundaries, including the majority of the vegetation within and adjoining the riparian corridors of 
Badgerys Creek and Duncans Creek. The northern and south western boundaries of the Stage 
1 construction impact zone adjoin extensively cleared agricultural land. No new edges would be 
created.  

The extent or severity of weed infestations may increase along the novel edges created by the 
proposed airport. Construction activities may further increase the degree of weed infestation in 
adjacent areas through dispersal of weed propagules (seeds, stems and flowers) into areas of 
native vegetation via erosion (wind and water), workers shoes and clothing or construction 
vehicles.  

There is also the potential for the proliferation of noxious terrestrial and aquatic weeds in 
reaches downstream through discharge of water from the Stage 1 area containing weed 
propagules. This may result in the invasion of pools and establishment in stream channels 
during dry conditions, resulting in deterioration of water quality, loss of native species, 
restrictions in flow and pool connectivity and degradation of riparian vegetation and aquatic 
habitats.

Edge effects can increase the incidence of aggressive bird species such as the Noisy Miner, 
which can in turn reduce the habitat value for smaller, less aggressive woodland birds, In 
particular, this may reduce habitat quality for threatened bird species such as the Varied Sittella, 
recorded along the Badgerys Creek riparian corridor. 

Recommendations have been made in Section 9.2 to minimise the spread of weeds. 

Overall given the fragmented nature of habitat in the locality and the extent of exotic plant cover, 
the proposed airport would have a minor effect on the extent or seriousness of edge effects in 
the locality and is unlikely to introduce any new weed species or increase the significance of 
weed infestations.  
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5.1.8 Altered hydrology 

Sampling in this and previous studies (as outlined in SMEC 2014) has shown that the water 
quality of the project area is poor with high levels of nutrients and suspended solids and 
elevated electrical conductivity levels due to salinity issues. The combination of elevated 
nutrients and elevated flows also probably contributed to the low dissolved oxygen levels 
observed in this study. The locality features numerous dams on the main stem channels of local 
waterways. These are often a source of nutrient rich, low oxygen water due to their 
accumulation of organic material and the long residence times for nutrients entering them. 
Nutrient loads in the existing waterways are generally high and do not achieve Australian and 
New Zealand Environment and Conservation Council (ANZECC) water quality objectives for 
total phosphorus and total nitrogen. However, total suspended solids loads are generally low 
and below ANZECC Guideline levels (GHD 2015c).  

Construction of Stage 1 involves substantial alteration of the existing landform and hydrology 
within the Stage 1 area and has the potential to alter the hydrological regime downstream of the 
airport site through:  

 the permanent loss of nearly all of Oaky Creek and parts of the catchments of Badgerys 
Creek, Cosgroves Creek and Duncans Creek. The total length of watercourse that would 
be removed is 36.5 kilometres. The majority of these watercourses are minor drainage 
lines and less defined channels. 

 the replacement of a large tract of land with impervious surfaces, particularly in terms of 
the runway area, roads and other paved surfaces. This will increase surface runoff 
(notwithstanding the capture of that runoff by stormwater treatment infrastructure as 
outlined below) and potentially decrease groundwater recharge to the downstream 
reaches; and 

 the capture and treatment of surface water prior to discharge from the site, a change in 
the quantity of discharge as opposed to that recycled for use on site and the time 
required for water treatment on site before discharge off site. 

There is a potential for a reduction in baseflow through the reduced groundwater percolation 
below the new airport facility compared to the current situation. Such flow helps maintain 
aquatic ecosystems during lower rainfall periods, as the local groundwater has high salinity 
which can have a detrimental effect on aquatic flora and fauna. This will be combined with a 
reduction in catchment area through creek infilling. Countering this, however, will be an increase 
in surface runoff, though the release of that runoff will be controlled. 

Depending on the nature of surface runoff water treatment, releases downstream could be more 
or less persistent or intermittent based on the time it takes to treat water to a sufficient level prior 
to release. A persistent release strategy would represent the greatest departure from current 
conditions given that the streams in the project area are small and ephemeral in nature. 
However, it would result in aeration of the waterway and the creation or enhancement of 
downstream riffle habitat, which would provide a beneficial outcome. An intermittent release 
strategy would have the opposite effect, though it may be in keeping with the existing 
hydrological modification associated with the presence of numerous farm dams on streams 
within this system. If baseflows were to be lowered, habitat deterioration in reaches downstream 
could occur. Results of the current study show that many of the sites downstream had low 
dissolved oxygen concentrations, which is probably one of the factors that contributed to the 
poor status of the aquatic health in those reaches. Few native species were recorded in creeks 
assessed in field surveys. No habitat for threatened species listed under the FM Act is present 
in the creeks. 
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The airport site would include substantial and large-scale earthworks which would modify 
drainage direction and overland flow paths, changing the nature of flooding on site. As 
construction progresses and the impervious area expands, runoff from the airport site would 
increase. Detention basins have been incorporated into the indicative site design which would 
mitigate the increase in runoff, reducing offsite impacts of surface water flows. The detention 
basins would be established at the start of construction (GHD 2015b). 

Alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands is 
listed as a Key Threatening Process (KTP) under the TSC Act and the FM Act. Given the above 
considerations, the proposed airport would increase the operation of this KTP in the locality (see 
Section 8.1). 

At this stage it is not possible to determine the extent and magnitude of the potential impacts 
associated with this altered hydrological regime apart from them being likely limited to within 
tens of kilometres downstream or less given the size of the overall catchment affected. 
However, the waterways within the airport site only cover 0.14 km2 out of a total catchment area 
for South Creek of 690 km2. Therefore, these represent a small portion of the overall catchment. 
Therefore a modification to the local hydrology associated with construction of Stage 1, is likely 
to have only a relatively small influence on downstream flows in the catchment.  

The proposed airport design and land use plan includes measures purposefully designed to 
avoid substantial alteration of hydrological regimes downstream of the airport site. These 
measures should mitigate any impacts of changed hydrology on aquatic and riparian 
communities downstream of the site (see Section 9). Further resolution of mitigation measures 
would be provided in the final EIS having regard to identified downstream threatened species 
and potential for impacts. 

5.1.9 Erosion, sedimentation and contamination 

There is the potential for indirect impacts on habitats adjoining and downstream of the airport 
site as a result of erosion and sediment mobilisation and accidental spills or release of 
contaminants.  

Potential sources within the airport site would include: 

 runoff from areas stripped of vegetation; 

 runoff from soil stockpiles; 

 runoff from hardstand areas, including temporary roads, processing areas and site 
facilities; 

 leakage or spillage of hydrocarbon products from vehicles, wash down areas and 
workshops; 

 refuelling bays and fuel, oil and grease storages; and 

 release of contaminants contained in soil disturbed during earthworks. 

There is a considerable risk of biodiversity impacts arising from these factors because of the 
scale of the construction impact zone and especially the volume of earthworks. Clearing and 
bulk earthworks would increase the surface area and in some instances the slope of exposed 
soil surfaces at the airport site. These conditions would present a risk of erosion and associated 
surface water quality impacts (see to GHD 2015b).  

There are sensitive environmental receptors adjacent to the Stage 1 construction impact zone, 
including the Badgerys Creek riparian corridor and associated native vegetation. The 
downstream riparian corridors of Cosgrove Creek, Badgerys Creek and Duncans Creek would 
be particularly susceptible to impacts.  
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There is a risk of sediment mobilisation and transportation to downstream environments given 
the extent and magnitude of clearing and earthworks proposed. Increased sediment 
mobilisation could result in short term elevations in turbidity, but in worse cases, could result in 
the short to medium term infilling of pool habitat and smothering of riffle habitat downstream. 
This would markedly reduce the habitat quality for aquatic fauna. Elevated turbidity can have 
both direct and indirect effects on aquatic flora and fauna. Suspended sediment particles, if in 
high enough concentrations, can clog the gills of macroinvertebrates, abrade and damage the 
gills of fish and clog the filter feeding apparatus of some macroinvertebrate species. Prolonged 
periods of elevated turbidity can lead to reduced growth of periphyton and submerged aquatic 
macrophytes, which are a food and habitat source for resident aquatic fauna. Unless there is 
catastrophic uncontrolled sediment runoff, it is likely that elevated turbidity will be short lived. 
Local aquatic flora and fauna are likely to be adapted to experiencing short pulses of elevated 
turbidity during rainfall events. Given these considerations and proposed mitigation measures, 
potential impacts are likely to be both short term and limited. 

Contamination of downstream waterways as a result of fuel, oil or chemical spills may occur 
during construction. If not properly contained, these could potentially result in reduced habitat 
quality and potentially the direct mortality of aquatic fauna and flora. In general, most fuel and oil 
spills will be small in size such that their potential impacts will be highly localised. Fuel also 
volatilises such that small spills are likely to result in short-lived impacts to aquatic flora and 
fauna. There is always the potential for larger spills to occur, which could lead to more extensive 
and medium term impacts in reaches downstream. Surfactants used to clean up large fuel and 
oil spills can also be toxic to aquatic flora and fauna. 

The airport site has historically comprised a variety of land uses including rural residential, 
agricultural, poultry farming and light commercial activities. High risk areas for potential 
contamination typically comprised sites of demolished buildings, significant disturbance of earth 
(indicating filling with material of unknown origin), the dumping and/or stockpiling of waste 
material that may contain asbestos and current or historic fuel storage areas (refer to chapter 14 
of the EIS). Given the historic landuse at the airport site, it is possible that soil excavation could 
result in contaminants being unearthed. If not properly identified and contained/removed, those 
chemicals could be mobilised to local waterways as part of surface water runoff. It is possible 
that these chemicals may result in acute toxicity effects to local aquatic fauna, though it is likely 
that their influence would be temporary, small in extent and somewhat nullified by dilution during 
runoff events.  

The design capacity and placement of detention basins would ensure that all drainage water 
from disturbed areas would be captured prior to discharge. The drainage system would include 
the main detention basins (see Figure 1–1) and a series of upstream interim detention basins. 
The drainage system would have the effect of improving the quality of the surface water prior to 
release by allowing sediment to settle within the basins. The drainage system, in combination 
with other standard construction erosion control measures would readily mitigate the potential 
impacts of sedimentation (GHD 2015b). 

Erosion and sedimentation impacts would be readily avoided, mitigated and managed by 
implementing standard stormwater and erosion control measures (refer to GHD 2015c). 
Recommended soil protection measures and techniques and management of chemicals and 
spills are outlined in Section 9.2. Any localised increases in erosion hazard or sources of other 
contaminants as a result of construction would be limited to the immediate earthworks footprint 
and there would be appropriate control devices and buffers between the earthworks footprint 
and sensitive receptors, staged clearing and rapid stabilisation of soil surfaces.  

With the sediment basins and other mitigation measures in place, construction is not expected 
to have any significant impact on existing water quality concentrations in the receiving waters 
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downstream of the site. Any exceedances would likely be localised and short term (GHD 
2015c). As such the Stage 1 development is not likely to affect water quality of downstream 
aquatic habitats, including key fish habitat. Further resolution of mitigation measures would be 
provided in the final EIS having regard to identified downstream threatened species and 
potential for impacts. 

5.1.10 Dust generation 

Construction of the Stage 1 development would result in dust emissions generated during both 
the bulk earthworks and the aviation infrastructure works. High dust levels could reduce habitat 
quality for flora and fauna species by reducing plant and animal health in adjacent areas of 
vegetation. Dust may affect photosynthesis, respiration and transpiration in plants and allow the 
penetration of gaseous pollutants. This then leads to decreased productivity, and in the long-
term can alter community structure (Farmer 1993). Dust would also impact health of fauna, such 
as through respiratory disease, and the reduction in health of animals would be exacerbated by 
changes to plant health and community structure. Recommended mitigation measures to 
minimise impacts of dust are identified in section 9.2.  

5.1.11 Generation of light, noise and vibration 

There would be noise impacts during construction as a result of vegetation clearing, the 
movement of vehicles and operation of plant. Much of the airport site currently experiences 
ongoing noise from vehicles travelling along roads, from agricultural activities and from light 
aircraft operating from existing aerodromes. Given the existing noise levels in the vicinity of the 
proposed airport, clearing and construction noise is not likely to be a novel impact for most 
fauna species. Background noise levels associated with clearing and construction would 
increase, and would persist for many years. This would impact fauna both within the site and in 
adjacent areas. There is the potential for individuals that nest or den in trees that are close to 
the proposed airport edge abandoning their nests and dens as a result of noise during 
construction. Noise may also affect general fauna activity in these areas. Many fauna individuals 
are, however, likely to become habituated to the increased noise levels in the long-term. 

Light spill from construction areas may occur at night. Parts of the airport site are already 
subject to light from streetlights, residences and other buildings. Construction would change the 
location of lighting, introducing light to areas previously not subjected to artificial light, and 
increasing light levels in areas already subject to existing light. This may disturb fauna in 
adjacent vegetation, changing their behaviour patterns. Fauna are likely to become habituated 
to light in the long-term. 

Vibration impacts may result from works associated with the proposed airport, such as heavy 
vehicle movement and construction activities. Vibration may deter native fauna from using the 
area surrounding the source of vibration. This may potentially interrupt dispersal within the 
locality if an individual is unwilling to travel through an area where vibration is detectable, or may 
cause some species to abandon an area in search of areas where vibration is not detectable. 
Within the airport site, some level of vibration is already present as a result of vehicles travelling 
along roads in the area. Vibration throughout the airport site and adjacent areas during 
construction would increase. 
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5.1.12 Spread of pests and pathogens 

Construction activities within the airport site have the potential to introduce or spread pathogens 
such as Phytophthora (Phytophthora cinnamomi), Myrtle Rust (Uredo rangelii) and Chytrid 
fungus (Batrachochytrium dendrobatidis) into adjacent native vegetation through vegetation 
disturbance and increased visitation. There is little available information about the distribution of 
these pathogens within the locality, and no evidence of these pathogens was observed during 
surveys. Phytophthora and Myrtle Rust may result in the dieback or modification of native 
vegetation and damage to fauna habitats. Chytrid fungus affects both tadpoles and adult frogs 
and can cause 100% mortality in some populations once introduced into an area. 
Recommended mitigation measures to prevent the introduction or spread of disease that could 
potentially impact threatened biota in adjacent areas are identified in section 9.2. 

5.1.13 Fire

Construction of the proposed airport has a risk of fire, for example from storage of combustible 
fuels or ignition from works areas. The risk of fires spreading to adjacent areas would be 
expected to be minimal given the fire hazard management plan and other measures to contain 
and control the outbreak of fire.  

5.2 Longer term development 

5.2.1 Direct impacts 

The construction impact zone for longer term development at the airport site is assumed to 
comprise the entire area of the airport site outside of the Stage 1 construction impact zone and 
the environmental conservation zone. This comprises the maximum extent of vegetation 
clearing and grubbing, earthworks and the permanent infrastructure that would be constructed 
for longer term development at the proposed airport. Construction of longer term development 
would result in direct impacts within a maximum 588 hectare disturbance footprint, including 127 
hectares of native vegetation as shown on Figure 4. The extent of clearing of vegetation and 
habitats within the longer term development impact zone is summarised in Table 60. 

Longer term development at the airport site would further increase the degree of fragmentation 
of native vegetation and habitat in the locality and the region as well as increase the loss of 
streams, artificial wetlands and associated aquatic habitats. A second runway and associated 
infrastructure would increase the gap in habitat at the airport site to a total area around 1650 
hectares and would be around 2.5 km wide from north to south. The likely realignment of The 
Northern Road, orbital road links, realigned transmission lines and rail links to the proposed 
airport would further isolate or fragment habitat. 

Longer term development at the airport site would further reduce the extent of native vegetation 
and habitat and result in additional direct and indirect impacts on flora and fauna populations. 
Longer term development at the airport site would further increase the significance of impacts of 
Stage 1 and would comprise a substantial impact in its own right. 
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Table 60 Estimated area of vegetation removal for longer term development 

Vegetation Zone TSC Act 
Status

EPBC Act 
Status

Maximum longer 
term
development 
area of impact 
(hectares) 

Good condition Grey Box - Forest Red Gum 
grassy woodland on flats (HN528) 

CEEC CEEC
43.0

Poor condition Grey Box - Forest Red Gum 
grassy woodland on flats (HN528) 

CEEC
21.3

Good condition Grey Box - Forest Red Gum 
grassy woodland on hills (HN529) 

CEEC CEEC
11.1

Poor condition Grey Box - Forest Red Gum 
grassy woodland on hills (HN529) 

CEEC
7.0

Good condition Forest Red Gum - Rough-barked 
Apple grassy woodland (HN526) 

EEC
21.9

Poor condition Forest Red Gum - Rough-barked 
Apple grassy woodland (HN526) 

EEC
10.4

Good condition Broad-leaved Ironbark - Grey Box 
- Melaleuca decora grassy open forest (HN512) 

EEC CEEC

2.5
Poor condition Broad-leaved Ironbark - Grey Box - 
Melaleuca decora grassy open forest (HN512) 

EEC

0.6
Good condition artificial freshwater wetland on 
floodplain (HN630) 9.6
Total native vegetation 127.5 

Exotic grassland 279.2 

Cleared land or cropland 181.4 

Total 588.0 

Notes: EEC – endangered ecological community; CEEC – critically endangered ecological 
community. 

5.2.2 Indirect impacts 

Longer term development at the airport site would result in a similar set of indirect impacts as for 
Stage 1 (see Section 5.1). Potential indirect impacts include: 

 weed invasion of adjacent vegetation or aquatic areas, which may reduce habitat quality 
for native flora and fauna; 

 edge effects, which may reduce habitat quality for native flora and fauna in adjacent 
areas; 

 erosion, mobilisation and transportation of sediment, which could reduce habitat quality 
for flora and fauna species by reducing plant and animal health in adjacent areas of 
vegetation and aquatic areas downstream; 

 generation of dust, which could reduce plant and animal health in adjacent areas of 
vegetation; 

 the risk of toxicity or degradation of habitat due to generation of contaminants from 
accidental spills of fuel or mobilisation of contaminants due to earthworks; 



150 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265  

 further alterations to the hydrology of catchments (noting that the proposed airport would 
be designed to avoid adverse changes to hydrology and may result in an overall 
improvement in water quality); 

 generation of noise, light and vibration, resulting in disturbance of fauna that reside or use 
habitats near the construction area; and 

 potential spread or introduction of pathogens such as Phytophthora, Myrtle Rust and 
Chytrid fungus into adjacent native vegetation and downstream habitats through 
vegetation disturbance and increased visitation.  

Environmental management and mitigation measures to prevent the introduction or spread of 
disease, minimise sedimentation and erosion, limit the generation of dust and minimise the 
potential spread of pathogens would be implemented with longer term development at the 
airport site. These measures would be similar to those proposed for stage 1 (see Section 9.2) 
but would be refined as appropriate to the specific infrastructure and receiving environments 
associated with longer term development.
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6. Operation impacts 
6.1 Stage 1 development 

6.1.1 Bird and bat strike 

The presence of the proposed airport would create a risk of mortality for birds and bats at or 
near the proposed airport. Birds are often attracted to airports because of grass, lights, water, 
feeding trees, or roosts, while flying-foxes tend to come in contact with aircraft while transiting 
between roosting sites and foraging areas (Parsons et al 2009). Most bird strikes occur within 
the confines of aerodromes (less than 5 km) for all types of aerodromes (ATSB 2009). Analysis 
of strike data from 2002-2009, found that in general lapwings and plovers were the most 
common species to be involved in aircraft strike in Australia (597 incidences), followed by flying-
foxes (542 incidences) and Galahs (532 incidences). In NSW, this order is reversed, with 
Galahs being the most common species struck by aircraft, followed by flying-foxes then 
lapwings and plovers (ATSB 2009). Galahs are the species for which strikes of more than one 
bird (i.e. a flock) are most likely to occur, according to data collected between 2004 and 2014 
(ATSB 2014). Combining raptor groups, kites, hawks and eagles were struck 769 times over the 
period in Australia, and 98 times in NSW (ATSB 2009). Large water birds, such as ibis and 
herons, were struck 170 times between 2002 and 2009 (ATSB 2009) and waders such as 
curlews and sandpipers (i.e. migratory waders), were hit 187 times in this period, the majority 
(180) being from Queensland and the Northern Territory (ATSB 2009). The highest rate of bird 
strike was found to occur at Darwin and Cairns, likely due to the higher bird populations present 
in tropical areas (ATSB 2009). 

A high diversity of bird species was recorded at the airport site, including many species that 
occur in large flocks, or would fly at heights where aircraft strike is a risk A small number of 
large raptors were observed in the airport site, including Wedge-tailed Eagles, White-bellied 
Sea-eagles, Little Eagles, Black Kites and Whistling Kites. It is most likely that one or two pairs 
of each species occur in or near the airport site. Large flocks of ibis and herons occur in and 
around the airport site, due to the large number of farm dams as well as fertilised crop fields, as 
do a wide variety of ducks and other water birds. Few migratory wader species are likely to 
occur in and around the airport site, although at least two species were recorded. A wide range 
of other bird species is also likely to be at risk of aircraft strike, including magpies, swallows, 
ducks and ravens. 

The bird and bat strike risk assessment prepared for the proposed airport (Advisor 2015) found 
that these species would be likely to remain in the area and present at least a moderate strike 
risk during operation of the proposed airport. Farm dams are common in the surrounding area 
and present the greatest bird hazard for the proposed airport. Nearby landfills, such as Spring 
Farm Landfill, also support high numbers of large birds, which may result in birds transiting 
operational airspace (Advisor 2015). Although potentially moderate and high risk species were 
recorded in surveys by both Advisor and GHD, their numbers were not unusually large and 
there were limited transits through the air (Advisor 2015). While birds are likely to be struck on 
occasion, management measures (see Section 9.2) would minimise the risk of this occurring, 
and as such the viability of populations in the local area are not likely to be threatened.  

As noted above, flying-foxes are one of the more common species hit by aircraft in Australia and 
NSW. Flying-foxes can be resident at a camp, may migrate locally between nearby camps, or 
may move nomadically long distances (Eby 1996). Camp populations do not function as a unit. 
Individuals or small groups move independently of other flying-foxes (Eby 1991), and may 
therefore move between camps at different times. A radio-tracking study of Grey-headed Flying-
foxes in Sydney found that individuals or small groups were frequently found to roost at various 
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sites throughout metropolitan Sydney, and interchange between the Cabramatta and Gordon 
colony sites was observed. Gordon colony bats were also recorded at various camps on the 
NSW north and south coasts (Augee and Ford 1999). A previous radio-tracking study had also 
found considerable interchange between bats in adjacent colonies (Spencer et al 1991). Based 
on bat strike data collected at Australian airports between 1996 and 2006, most bat strikes 
occurred around sunset, and about three quarters of recorded bat strikes occurred during 
landing of aircraft. Grey-headed Flying-foxes typically leave their day roost within 30 minutes 
after sunset. Bat strike rates differed in airports depending on location, with the five highest 
rates of bat-strike occurring in tropical regions (Parsons et al 2009).  

Given these results, movement of flying-foxes can occur between the camps present near the 
proposed airport at any time. There are at least seven camps located within 20 km of the 
proposed airport (Advisor 2015), and the locations of these may result in individual bats flying 
across the proposed airport and approaches and being at risk of mortality from aircraft strike. In 
addition, bats travelling from local camps to foraging areas may also fly across the proposed 
airport and approaches and be at risk of mortality from aircraft strike. While occasional bats may 
be killed by aircraft strike, this is not likely to substantially change the population numbers in 
nearby camps. 

Despite the risk of bird and bat strike due to species presence and abundance, habitat 
availability on and around the site, and projected aircraft movements, the location of the 
proposed airport would reduce the overall risk relative to other possible locations. For example, 
the airport site is not located in a tropical area, is not near an estuary, is not within a major bird 
migratory route, and does not have flying-fox camps in close proximity. As such the overall 
abundance of birds and bats would be lower than if these were the case. In addition, the 
available habitat in the locality would reduce over time as areas around the proposed airport 
urbanise (Advisor 2015). Furthermore, each potential contributor to bird and bat strike risk at the 
proposed airport can be managed to an acceptable risk level so the overall bird and bat strike 
risk for the proposed airport is low (Avisure 2015).  

Recommended mitigation measures to minimise the risk of bird and bat strike are outlined in 
Section 9.2. 

6.1.2 Terrestrial fauna strike 

Movement of aircraft and support vehicles on the tarmac has the potential to result in mortality 
or injury of fauna that reside or forage in cleared areas alongside the tarmac. These fauna 
species may attempt to cross the tarmac and thus be struck by aircraft and support vehicles. 
Fencing of the proposed airport is likely to prevent large mammalian fauna such as kangaroos 
and wallabies occurring within the proposed airport, thus minimising the potential for impact. 
The proposed airport would be designed to be unattractive to wildlife and would be managed to 
deter occurrence. Recommended mitigation measures to minimise the risk of terrestrial fauna 
strike are outlined in Section 9.2. 

Operation of the proposed airport would increase general traffic in the area surrounding the 
proposed airport, and could result in increased risk of fauna mortality on surrounding roads. 
Vehicle strike on surrounding roads is already likely to be high, given the presence of vegetated 
and agricultural areas. As further development occurs as a result of the proposed airport and 
more areas of agricultural and forested land are removed, fauna mortality from vehicle strike 
would reduce. 
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6.1.3 Noise and vibration  

Increased noise and vibration would occur in adjacent vegetated areas from the operation of the 
proposed airport, via both aircraft and vehicle movements. Fauna most at risk would be those 
residing in close proximity to the proposed airport. Most fauna species are likely to become 
accustomed to the noise and vibration, as many species that occur in the surrounding area are 
already accustomed to noise from roads and agricultural areas. The increased noise and 
vibration may result in the displacement of less-tolerant species. 

Noise would extend into surrounding areas as a result of landing and take-off of aircraft. 
Indicative flight paths for the Stage 1 operation of a single runway are included in the 
conceptual airspace design. This will be refined closer to the commencement of operations, and 
will include consideration of potential noise abatement opportunities at that time. Aircraft may 
approach the proposed airport from the south-west and take off to the north-east or approach 
the proposed airport from the north-east and take off to the south-west, depending on 
meteorological conditions (refer to Chapter 7 of the EIS). The flight paths presented in Chapter 
7 of the EIS show two major departure tracks in each direction, which each branch into other 
flight paths at distances that are relatively far from the proposed airport. For departures to the 
south-west there is a third flight path passing roughly over the township of Warragamba that is 
nominated to be used by non-jet aircraft only, in order to minimise environmental impacts, 
including noise, beneath this route. Total numbers of aircraft movements per day are predicted 
to be about 198 in 2030, increasing to over 1000 in 2063. The majority of aircraft movements 
are likely to be by large aircraft, such as the Airbus A320 (refer to Chapter 7 of the EIS). 

An overall sound power level (noise level at source) of 151 dBA has been assumed for take-off 
of aircraft based on previous measurements of a number of aircraft types. Reverse thrust during 
landing would result in an overall sound power level (noise level at source) of 154 dBA. Taxiing 
aircraft may produce a sound power level (noise level at source) of 138 dBA. Noise levels above 
65 DBA are expected to extend up to about 4 km outside the northern boundary of the airport 
(Wilkinson Murray 2015a). 

Given the removal of vegetation during construction, there would be minimal impact of noise on 
fauna within the airport itself, as most fauna would no longer occur within the airport site. Aircraft 
operations to the north-east of the proposed airport will occur over areas where there is minimal 
native vegetation. Aircraft noise would impact fauna that occur along riparian corridors such as 
South Creek, and at farm dams in the area. Aircraft operations to the south-west of the 
proposed airport, would occur over relatively small patches of vegetation in close proximity to 
the proposed airport. Some aircraft noise would also occur over portions of the Greater Blue 
Mountains World Heritage Area closest to the proposed airport (see Section 8.2.5).  

Noise has been shown to have a variety of impacts on fauna, including changing foraging 
behaviour, impacting breeding success and changing species occurrences (Barber et al 2009). 
A number of studies have investigated the effect of aircraft noise on fauna. Peregrine Falcons 
(Falco peregrinus) have been shown to be tolerant of aircraft noise in the range 80-87 dB, but 
low level aircraft flights have resulted in flight response, nest abandonment or reproductive 
failure (Ellis, Ellis, & Mindell, 1991). Anderson et al (1996) found that Red-tailed Hawks (Buteo
jamaicensis) show strong avoidance behaviour as a result of novel impacts from low-level 
helicopter flights, but do habituate to the noise over time. Ducks have been shown to react to 
low-flying aircraft, but the energetic costs to each species were deemed low because 
disruptions represented a low percentage of their time-activity budgets, only a small proportion 
of birds reacted to disturbance, and the likelihood of resuming the activity disrupted by an 
aircraft disturbance event was high (Conomy et al 1998). Some animals have been shown to 
change their distributions in response to anthropogenic noise. The response of Sonoran 



154 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265  

Pronghorn (Antilocapra americana sonoriensis) to military jets (avoiding high areas) could 
exacerbate habitat fragmentation and connectivity (Landon et al 2003).  

A number of studies have investigated impacts of road traffic noise on fauna. Studies on bats 
have found that some species avoid foraging in noisy areas such as near highways (noise 
levels between 68-80dB) as the noise may interfere with listening for prey (Schaub et al. 2008). 
Similarly, highways have also been shown to have an impact on woodland birds, resulting in 
lower incidence of bird occurrence near noise (Reijnen et al 1995). Traffic noise has also been 
shown to interfere with frogs, resulting in decreases in calling activity, and preventing females 
from easily locating the source of male calls, both of which could reduce reproductive success 
(Bee and Swanson 2007, Lengagne 2008). 

Most impacts on fauna are likely to occur near the proposed airport, where aircraft are low and 
noise levels are highest. Many species would have already relocated given the removal of 
vegetation associated with construction of the proposed airport. Given the patchy nature of 
surrounding vegetation, this may increase competition for resources in other areas of native 
vegetation. Species less tolerant to disturbance may be displaced as a result of the proposed 
airport. Constant noise from aircraft and other vehicles would make the surrounding area less 
suitable for species that are less tolerant of disturbance. Species that remain in the area may be 
affected by aircraft and other noise at the proposed airport. Some birds are known to abandon 
their nests in response to noise. This would be of particular concern for the White-bellied Sea-
eagle and Little Eagle as these large raptors are likely to use permanent nest sites near the 
proposed airport. These species may have the initial breeding season disrupted when the 
operation of the airport commences, but are likely to relocate and breed elsewhere. Other more 
resilient fauna species are likely to become accustomed to the noise, and this increased or 
novel impact is unlikely to result in a decrease in population numbers or diversity of these 
species.  

6.1.4 Light

Increased light would result from the operation of the proposed airport, via landing lights, tarmac 
lighting, terminal lighting and aircraft and vehicles. Impacts would be greatest in areas 
immediately adjoining the proposed airport. Some fauna species are likely to become 
accustomed to the light, including species such as possums and the Tawny Frogmouth which 
are common and widespread in areas with street lights across suburban Sydney. Many fauna 
individuals and species that are currently resident at the airport site would already be 
accustomed to existing residential and road lighting. The increased light may result in the 
displacement of less-tolerant species, but could also attract some birds and bats that forage on 
insects attracted to light. These species may then be susceptible to aircraft strike in the absence 
of mitigation (see section 6.1.1). 

6.1.5 Fire

Operation of the proposed airport will create a risk of fire, for example from storage of 
combustible fuels, and ignition from works areas. The risk of fires spreading to adjacent areas 
would be expected to be minimal given the fire hazard management plan and other measures to 
contain and control the outbreak of fire.  

6.1.6 Contamination

Operation of the proposed airport could result in spills of aviation fuel, vehicle fuel and other 
chemicals. Management of the proposed airport is also likely to require the use of pesticides 
and/or herbicides in mown areas near the tarmac and along roadsides. These chemicals could 
potentially enter local waterways and impact aquatic and riparian habitat downstream of the 
proposed airport. Appropriate mitigation measures would be incorporated into the management 
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of the proposed airport and other infrastructure to minimise the risk of impact of chemical spills. 
Further resolution of mitigation measures would be provided in the final EIS having regard to 
identified downstream threatened species and potential for impacts. 

6.1.7 Water quality  

The change in land use from a largely rural-residential area to an airport facility will have long-
term effects on water quality in downstream reaches close to the airport site. As described in 
section 0, water quality of the airport site is poor with high levels of nutrients and suspended 
solids and elevated electrical conductivity levels due to salinity issues. The combination of 
elevated nutrients and elevated flows also probably contributed to the low dissolved oxygen 
levels observed in this study. Nutrient loads in the existing waterways are generally high and do 
not achieve ANZECC water quality objectives for total phosphorus and total nitrogen. However, 
total suspended solids loads are generally low and below ANZECC Guideline levels (GHD 
2015c).  

Eight bio-retention basins would be located along the perimeter of the airport site. Basins 1, 2, 
3, 4, and 5 would be located along the southern boundary to provide water quality treatment of 
the stormwater flows prior to discharge to Badgerys Creek. Basins 6 and 7 would be situated 
along the northern boundary to manage the flows discharging into Oaky Creek and Cosgroves 
Creek. Basin 8 would be positioned to manage flows discharging into Duncans Creek. All the 
basins are proposed for construction during Stage 1 of the project, except for Basin 5, which 
would be constructed during the longer term development phase (GHD 2015c). 

Under the proposed Stage 1 development conditions, with the proposed bio-retention basins in 
place, reduction of the post-development loads to pre-development loads (neutral or beneficial 
effect – NORBE) would not be achieved, except for suspended solids. Similarly, the bio-
retention basins would be unable to satisfy the Water Sensitive Urban Design (WSUD) targets, 
except for flows discharging from the site into Oaky Creek and Cosgroves Creek. For Badgerys 
Creek where the percentage retention targets are not met, it is considered that additional design 
measures would be required, particularly in the residual catchment areas associated with Basin 
2, Basin 4, and Basin 5. ANZECC water quality objectives would also not be achieved, except 
for suspended solids. This is notwithstanding the general improvements in water quality 
concentrations relative to the existing conditions, particularly in Badgerys Creek and South 
Creek (GHD 2015c). 

Additional design measures would need to be assessed and designed for implementation 
during the detailed design phase. These would include the provision of enhanced bioretention 
swales along the drainage lines, the provision of diversion drains to convey flows from residual 
sub-catchment areas to the proposed bio-retention basin, and enlarging some of the bio-
retention basins, where necessary. Additional mitigation and management measures, including 
water quality monitoring, should also be implemented during the construction and operational 
phases of the project (GHD 2015c). Further resolution of mitigation measures would be 
provided in the final EIS having regard to identified downstream threatened species and 
potential for impacts. 

With the implementation of the above additional measures, it is expected that the proposed 
airport would have no adverse impact on downstream water quality (GHD 2015c). As such, the 
airport would have no adverse impact on downstream key fish habitat and other aquatic habitat, 
or on threatened species that may occur downstream of the airport site.  

6.1.8 Hydrology

The alterations to the topography and permeability of the airport site made during construction 
would persist through operation of the Stage 1 development. The operating Stage 1 
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development would therefore affect flows in receiving watercourses upstream and downstream 
of the airport site, relative to existing conditions. The Stage 1 development would result in a 
portion of the airport site currently draining towards the catchments of Oaky and Cosgroves 
Creeks to the north being diverted south towards Badgerys Creek whilst a portion of the airport 
site draining to Badgerys Creek would be diverted to Duncans and Oaky Creeks.  

Changes to flooding have the potential to affect the physical condition of watercourses. 
Hydrologic and hydraulic modelling indicates that duration, volume and velocity of surface water 
flows in watercourses would be generally similar or reduced when compared to existing flow 
conditions (GHD 2015b). Increases in flood depth at Cosgroves Creek and Oaky Creek have 
the potential to affect the physical stability of watercourses through bed or bank erosion. 
Localised increases are also expected to occur at basin outflows. These potential impacts would 
need to be mitigated through further refinement of the surface water drainage system. Changes 
to surface water flows elsewhere upstream and downstream of the airport site are not expected 
to affect the physical stability of watercourses (GHD 2015b). Impacts on aquatic habitat and key 
fish habitat may thus occur as a result of changed hydrology. These impacts are likely to be 
generally restricted to reaches close to the airport site. Further downstream, inflow from other 
creeks will dissipate these changes. Few native species (gudgeons) were recorded in the airport 
site, and these were generally located in the Oaky Creek sites. Eels were recorded at dams at 
in Badgerys Creek. Given the generally poor quality of aquatic habitats in and downstream of 
the airport site, the proposed airport is unlikely to have a substantial impact on fish habitat in 
downstream areas. No threatened species listed under the FM Act are likely to occur 
immediately downstream of the airport site. The proposed airport is unlikely to have an impact 
on terrestrial threatened species habitat that may occur downstream of the airport site. Further 
resolution of mitigation measures would be provided in the final EIS having regard to identified 
downstream threatened species and potential for impacts. 

An estimated 2.5 ML of domestic wastewater per day would be generated during operation of 
the Stage 1 development. The wastewater be reticulated, treated and recycled (as grey water), 
or irrigated on site. Treatment and irrigation methods would be determined in detailed design 
but is expected that wastewater would be treated with Membrane Biological Reactor technology. 
This technology produces high quality reclaimed water suitable for beneficial reuse or irrigation 
(refer to GHD 2015b). 

6.1.9 Fuel jettisoning 

Fuel jettisoning (also known as fuel dumping) could result in impacts on biodiversity values by 
introducing harmful contaminants into sensitive environments. The region surrounding the 
proposed airport includes sensitive receptors, including native terrestrial vegetation and 
freshwater, estuarine and marine environments. However, given the infrequency of events and 
the small percentage, if any, of fuel reaching the ground, it is unlikely that fuel jettisoning from 
aircraft using the proposed airport would have a tangible impact on biodiversity values. 

Fuel jettisoning is extremely rare and usually related to emergencies for civilian aircraft where 
aircraft need to make an unscheduled landing. Aircraft commonly used on shorter haul domestic 
routes (e.g. the Boeing 737) do not have fuel jettisoning capability as they can land fully fuelled 
in an emergency situation. Larger aircraft used on longer domestic routes such as the Airbus 
A330-300/400 do have fuel jettisoning capability. Civilian aircraft which may require the ability to 
dump fuel are most often used for long haul international flights. Fuel jettisoning occurs when 
either a declared medical emergency or mechanical fault on board necessitates an unscheduled 
landing.  

Fuel jettisoning occurs very infrequently. Airservices Australia indicate that of the 730,201 
aircraft movements in Australia in 2014, there were only 10 instances of fuel jettisoning, and 
there are currently no recorded cases of fuel from civil aircraft reaching the ground.. 
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In Australia there are specific protocols in place to regulate fuel jettisoning in accordance with 
the Air Navigation (Fuel Spillage) Regulations 1999. For example, pilots must obtain authority 
from air traffic control before commencing the jettison of fuel and must receive instruction on 
where the fuel jettisoning is to be performed. The jettisoning of fuel is required to occur in clear 
air at 6,000 feet (approximately 2,000 metres) above ground level, and in an area nominated by 
air traffic control to ensure that all fuel is vaporised before reaching the ground. Due to 
improvements in fuel efficiency and lightweight aircraft material, the amount of fuel jettisoned 
from aircraft under emergency situations has decreased substantially, with this trend anticipated 
to continue (refer to Chapter 11 of the EIS).  

The effects of fuel jettisoning on local air quality would be limited due to the inability of many 
aircraft to jettison fuel, the rapid vaporisation and wide dispersion of jettisoned fuel, the strict 
guidelines on  altitudes and locations for fuel jettisoning, and the anticipated reduction in fuel 
jettisoning events and volumes in the future. For these reasons, fuel jettisoning is not 
considered likely to have a significant immediate or future impact on local air quality or 
biodiversity values. 

6.1.10 Introduction of novel species 

As with any international airport or seaport, operation of the proposed airport poses a 
biosecurity risk. There is the potential for the introduction of exotic species as a result of the 
transport of goods on aircraft. For example, the one record of Yellow Crazy Ants (Anololepis 
gracilipes) from New Zealand is likely to have been a transit passenger (on taro in air baggage) 
(Biosecurity New Zealand, undated). Invasion of Yellow Crazy Ants is listed as a key 
threatening process under the TSC Act (see section 8.1). Any escaped novel species could 
potentially establish in nearby vegetated areas, or be transported to other areas of native 
vegetation with cargo, and impact the local native flora and fauna. 

All aircraft arriving in Australia from overseas are subject to Australian biosecurity requirements 
administered by the Department of Agriculture. Further, the proposed airport and airlines using 
the proposed airport would be expected to comply with all Australian laws relating to biosecurity, 
similar to existing airports already in operation. 

6.2 Longer term development 

Longer term development at the airport site would result in a similar set of operational impacts 
as for Stage 1 (see Section 6.1). Potential operational impacts arising from longer term 
development at the airport site would include: 

 the risk of bird and bat strike would increase with the increased aircraft traffic; 

 the risk of terrestrial fauna mortality through vehicle strike may increase, although the 
increased development of industrial and commercial areas around the proposed airport is 
likely to result in a reduced risk over time, as less habitat is available for these fauna 
species; 

 the risk of toxicity or degradation of habitat due to generation of contaminants from 
accidental spills of fuel, pesticides, herbicides or transported goods; 

 increased noise, light and vibration which may result in the further displacement of less-
tolerant species from habitats adjoining the airport site; 

 the risk of fires which may spread to adjacent vegetation; and  

 introduction of novel species. 
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7. Cumulative impacts 
The potential for cumulative impacts due to the Stage 1 development and the longer term 
development at the airport site has been considered. 

Other planned and potential infrastructure developments in the locality include the likely 
realignment of The Northern Road around the airport site, implementation of the Western 
Sydney Infrastructure Plan which includes the M12 motorway and The Northern Road 
upgrades, potential future orbital road links, realignment of  transmission lines and potential 
extension of the South West Rail Link, including a potential connection to the proposed airport. 
The South West Growth Centres structure plan shows that the area to the east and south east 
of the airport site will be set aside for industrial / employment lands (DoP 2010).  

The proposed airport is likely to result in facilitated impacts on biodiversity values (i.e. impacts 
that are more likely to occur because the proposed airport has been developed). Construction of 
the proposed airport is likely to accelerate economic activity in the locality, commercial 
developments in the surrounding Broader Western Sydney Employment Area and housing 
development in the South West Growth Centre. These developments and activities would result 
in cumulative and facilitated impacts connected to Stage 1 of the proposed airport, including: 

 additional removal of native vegetation and habitat resources; 

 additional injury, displacement or mortality of individuals within local flora and fauna 
populations; 

 increased fragmentation of habitat and creation of novel edge effects in remnant native 
vegetation; 

 increased generation of noise and light and increased risk of plane strike associated with 
a second runway at the airport site and vehicle collisions associated with other transport 
infrastructure; 

 increased risk of the spread of weeds, pathogens or pest fauna and/or increased 
negative impacts arising from these factors; 

 increased risk of toxicity or degradation of habitat due to the generation of contaminants; 
and 

 further alterations to the hydrology of catchments (noting that the proposed airport would 
be designed to avoid adverse changes to hydrology and may result in an overall 
improvement in water quality). 

Many of these cumulative impacts would exacerbate the effect of already significant impacts of 
Stage 1, such as the reduction in extent of Cumberland Plain Woodland, removal of Grey-
headed Flying Fox habitat and removal of small terrestrial fauna populations at the airport site 
(see Section 0). Impacts of construction of the longer term development would be significant in 
their own right. Other infrastructure proposals and larger-scale commercial developments in the 
locality would also likely result in a significant impact on Cumberland Plain Woodland and 
habitats for certain threatened fauna species. 

The biodiversity values that are likely to be affected have relatively low ecosystem resilience 
because of the existing cumulative impacts of development in Western Sydney. At least 90% of 
the estimated pre-European extent of each of the native vegetation types at the airport site have 
been removed (OEH 2015c). Remnant vegetation is also severely fragmented at a regional 
scale, with more than half of the remaining tree cover mapped by Tozer et al. (2010) occurring 
in patches of less than 80 hectares and half of all mapped patches of Cumberland Plain 
Woodland being smaller than three hectares (NSW Scientific Committee 2009). Future 
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biodiversity assessments and development approvals will need to consider carefully the 
avoidance, mitigation and offsetting of impacts in order to ensure that cumulative impacts do not 
result in unacceptable impacts such as the local or regional extinction of any biota. 

Cumulative impacts connected to the proposed airport would occur in the context of human 
induced climate change, which is recognised as a serious threat to biodiversity values. Climate 
change threatens biodiversity values directly, by affecting ecosystem processes and habitats, 
and indirectly, by compounding the impacts of existing and ongoing pressures on biodiversity 
values (Steffen et. al 2009; DotE 2015e). Stage 1 of the proposed airport, longer term 
development at the airport site and related development in the locality would contribute to the 
impacts of climate change through removal of vegetation and production of greenhouse gases. 

'Loss of climatic habitat caused by anthropogenic emissions of greenhouse gases' is listed as a 
key threatening process (KTP) under the EPBC act and consists of reductions in the bioclimatic 
range within which a given species or ecological community exists due to emissions induced by 
human production of greenhouse gases (DotE 2015d). Ecosystems in which the KTP occurs 
include: alpine habitats; coral reefs; wetlands and coastal ecosystems; polar communities; 
tropical forests; temperate forests; and arid and semi-arid environments (DotE 2015d). Although 
temperate forests such as the ecosystems at the airport site are included in this list, they would 
not be particularly susceptible to the impacts of climate change. The species ecosystems which 
are most at risk are those which function within a limited range of climatic parameters such as 
tropical coral reefs or alpine environments (Steffen et. al 2009). The temperate woodlands and 
forests at the airport site are associated with a comparatively broad and mild set of climatic 
conditions. The climate of Western Sydney includes pronounced seasonal and multi-annual 
variability in temperature and especially rainfall. It is widely accepted that the ecological 
communities associated with Eucalyptus woodlands of south eastern Australia are tolerant of 
this variability. This is apparent in the presence of adaptive characteristics or life history 
strategies that provide resilience to drought or wildfire.  

The biodiversity values of sclerophyllous vegetation in south-eastern Australia may be at risk of 
negative impacts as a result of increased wild fire frequency or intensity due to climate change, 
with pockets of fire-sensitive vegetation that occur in flammable matrices most at risk (Steffen 
et. al 2009). Pockets of Western Sydney Dry Rainforests and Moist Shale Woodland in the 
locality would be susceptible to these impacts (TSSC 2013) however the majority of the region 
features grassy woodland or forest vegetation that is tolerant of fire (DEC 2005; NPWS 2006; 
Tozer 2010). The recommended fire regimes for grassy woodland or forest vegetation types on 
the Cumberland Plain is no more frequently than every five to seven years but no less 
frequently than every 35 years (DECCW 2010). 

Climate change is not recognised as a specific threat in the conservation advice for Cumberland 
Plain Woodland (Threatened Species Scientific Committee 2008), Pultenaea parviflora or other 
threatened biota known or likely to occur at the airport site (DotE 2015b). Climate change is 
recognised as a threat, priority unknown, in the recovery plan for the Grey-headed Flying-fox 
due to the potential for changes in the distribution or reproduction of some Eucalyptus food tree 
species or the increased occurrence of extremely high temperatures (DECCW 2009a). Overall 
climate change is likely to have a relatively minor effect on ecosystem resilience and potential 
cumulative impacts on biodiversity values at the airport site when compared to more immediate 
threats such as removal of vegetation and habitat. 

The biodiversity offset package included in Section 9.3 would help mitigate the impacts of Stage 
1, including likely cumulative impacts. The biodiversity offset package would include the 
conservation and management of offset sites that support the biodiversity values affected by the 
proposed airport. The quantum of biodiversity offsets required has been calculated in 
accordance with the EPBC Act Offset Policy (DSEWPaC 2012). Offset sites would be 
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conserved in the locality and surrounding region and would be managed within the framework of 
BioBanking. The offset package would be delivered and biodiversity gains would be achieved 
prior to many of the impacts of Stage 1 of the proposed airport and the majority of the potential 
cumulative impacts occurring. Longer term development at the airport site would require 
separate calculation of any additional biodiversity offsets with reference to the prevailing airport 
master plan(s) and the EPBC Act Offset Policy. Other major developments in the locality would 
need to deliver biodiversity offsets in accordance with the NSW Framework for Biodiversity 
Assessment and/or the EPBC Act Offset Policy. The cumulative benefits of biodiversity offsets 
should help to compensate for the cumulative impacts of the various developments.  

The Growth Centres strategic assessment has considered development impacts and 
biodiversity offsets at the regional scale and has provided for the conservation of the Western 
Sydney Parklands and other substantial conservation areas (DoP 2010). Through the strategic 
assessment the NSW Government has committed to delivering conservation outcomes for a 
range of matters of national environmental significance including: 

 A minimum of 998 ha of Cumberland Plain Woodland that will be retained and protected 
within the Growth Centres, including a minimum of 363 ha of high management viability 
examples of these communities. 

 At least 2,400 ha of either Cumberland Plain Woodland or other grassy woodland 
communities which are similar to Cumberland Plain Woodland in floristic structure will be 
protected outside of the Growth Centres (DoP 2010). 

Conservation of Cumberland Plain Woodland and other biodiversity values as part of the 
Growth centres strategic assessment would help to conserve local and regional populations of 
these biota in conjunction with the offset package for the airport. 

The Cumberland Plain Recovery Plan identified priority conservation lands that are intended to 
maintain the biodiversity values of the Cumberland Plain (DECCW 2010). Many of these priority 
conservation lands have been securely titled for conservation under BioBanking agreements, 
through the South West Growth Centres strategic assessment or other mechanisms. These 
conservation areas are located in the same region as the airport site and include Cumberland 
Plain Woodland, Grey-headed Flying-fox habitat and other biodiversity values that would be 
affected by the proposed airport. Future development in the region should be linked to the 
conservation of additional areas through the provision of biodiversity offsets. This approach 
should help to maintain biodiversity values at the local and regional scale despite potentially 
serious cumulative and/or facilitated impacts connected to the proposed airport. 
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8. Assessment of Significance 
8.1 Key threatening processes and threat abatement plans 

A threatening process is defined as a key threatening process (KTP) if it threatens or may 
threaten the survival, abundance or evolutionary development of a native species or ecological 
community (DotE 2015d). A process can be listed as a KTP if it could: 

 cause a native species or ecological community to become eligible for inclusion in a 
threatened list (other than the conservation dependent category); or 

 cause an already listed threatened species or threatened ecological community to 
become more endangered; or 

 adversely affect two or more listed threatened species or threatened ecological 
communities.  

KTPs are listed under the EPBC Act, TSC Act and FM Act. Some KTPs are listed under more 
than one Act.  

Threat abatement plans (TAPs) establish a national framework to guide and coordinate 
Australia's response to key threatening processes registered under the EPBC Act. TAPs have 
also been listed under the TSC Act The plans identify research, management and other actions 
needed to ensure the long-term survival of native species and ecological communities affected 
by KTPs.  

KTPs of relevance to the proposed airport are discussed in Table 61. Where TAPs have been 
published for the KTPs, these are also noted. 

Mitigation measures have been recommended where relevant for KTPs detailed in Table 61 
(see section 9.2). These have been developed with reference to the information provided in the 
KTP listing and the relevant TAPs. The construction and operation of the airport would result in 
any actions that would contravene any relevant TAPs. 
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8.2 Impacts on MNES 

8.2.1 Threatened ecological communities 

The Referral determination  

The airport proposal was referred to the Department of the Environment on 4 December 2014 
(DIRD 2014) and determined to be a controlled action under the EPBC Act. The proposal was 
considered likely to have a significant impact on the following TECs: 

 critically endangered - Cumberland Plain Shale Woodlands and Shale-Gravel Transition 
Forest (Cumberland Plain Woodland); and 

 critically endangered - Western Sydney Dry Rainforest and Moist Woodland on Shale. 

Identification of affected TECs 

Much of the native vegetation at the airport site is Cumberland Plain Woodland.  

Western Sydney Dry Rainforest and Moist Woodland CEEC was not recorded at the airport site 
during the field surveys for this assessment (see Section 4.2.2). A patch of Moist Shale 
Woodland considered to comprise a local occurrence of the TEC was previously identified by 
SMEC (2014) at the airport site. Consequently, this ecological community was included in the 
EIS guidelines (DotE 2015f) as a TEC likely to be impacted significantly by the proposal. 
Additional assessment of this area conducted as part of the current surveys concluded that it 
contained Cumberland Plain Woodland (i.e. the vegetation types Grey Box - Forest Red Gum 
grassy woodland on hills and Grey Box - Forest Red Gum grassy woodland on flats) with 
relatively few species representative of Moist Shale Woodland. These vegetation types 
collectively comprise an occurrence of Cumberland Plain Woodland. 20m x 20m vegetation plot 
data was compared with Tozer (2010) diagnostic species lists to confirm the identity of these 
vegetation types. The absence of characteristic mesic trees, shrubs, climbers and ferns and a 
generally grassy rather than shrubby understorey (TSSC 2013) further support the classification 
as Cumberland Plain Woodland (noting that the only widespread shrub species present is 
Native Blackthorn which is a diagnostic species in all three vegetation types (Tozer 2010) and is 
widely recognised as indicating a response to fire regime or other disturbance within 
Cumberland Plain Woodland rather than any environmental factor characteristic of another 
ecological community (NSW Scientific Committee 1997; DECCW 2010; TSSC 2008).  

Western Sydney Dry Rainforest and Moist Woodland is not present at the airport site and as 
such the construction and operation of the proposed airport would not have an impact on an 
occurrence of this TEC. Impacts on this TEC are not considered further in this assessment. 

No other TECs listed under the EPBC act are known or likely to be affected by construction or 
operation of the proposed airport. 
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Table 62 Threatened ecological communities listed under the EPBC Act 
within the Stage 1 area 

Species EPBC Act 
Status

Likelihood of 
occurrence

Risk of impact Quantum of 
impact 

Significance of 
impact 

Cumberland 
Plain 
Woodland 

CEEC Present. Certain. Direct 
impacts within a 
local occurrence of 
the community. 

Direct removal 
of up to 90.8 
hectares of 
vegetation in a 
local
occurrence of 
the community1

Likely. 

Notes: 1) Comprising the areas of Good condition Grey Box - Forest Red Gum grassy woodland on flats 
(HN528), Grey Box - Forest Red Gum grassy woodland on hills (HN529), and Broad-leaved 
Ironbark - Grey Box - Melaleuca decora grassy open forest (HN512) as shown in Table 58. 

Significance of Impacts on Cumberland Plain Woodland 

An assessment of significance has been prepared in accordance with the ‘Matters of National 
Environmental Significance Significant impact guidelines 1.1 Environment Protection and 
Biodiversity Conservation Act 1999’ (DotE 2013a) for impacts on Cumberland Plain Woodland 
and is included as Appendix D. 

The Stage 1 development would include the permanent removal of 90.8 hectares of vegetation 
within the local occurrence of Cumberland Plain Woodland that is commensurate with the form 
of the community listed under the EPBC Act as shown on Figure 5. Longer term development at 
the airport site would further reduce the extent of the community by up to 57 hectares. A 
permanent reduction in extent of this magnitude would threaten the viability and persistence of 
Cumberland Plain Woodland within the locality.  

The outcome of the assessment of significance included as Appendix D is that Stage 1 of the 
proposed airport is likely to have a significant impact on the local and regional occurrence of 
Cumberland Plain Woodland. A significant impact would occur through a substantial reduction in 
the extent of the community and increase in the degree of fragmentation which would in turn 
result in a substantial negative effect on the potential for recovery of the community. Longer 
term development at the airport site would further reduce the extent of the community, fragment 
habitat and interfere with its recovery. This additional reduction would further increase the 
significance of impacts of Stage 1 and would comprise a significant impact in its own right. 

An offset package has been prepared for the proposed airport to compensate for these 
significant impacts (see Section 9.3). This would include the protection and management of 
Cumberland Plain Woodland at offset sites in perpetuity. 

8.2.2 Threatened flora species 

The Referral determination  

The Department of the Environment determined the airport proposal to be a controlled action 
and considered it likely to have a significant impact on Pultenaea parviflora, listed as a 
vulnerable species under the EPBC Act. In addition, the Department indicated a significant 
impact could not be ruled out for the following species (DotE 2015f): 

 White-flowered Wax Plant (Cynanchum elegans), listed as an endangered species under 
the EPBC Act; 

 Spiked Rice-flower (Pimelea spicata), listed as an endangered species under the EPBC 
Act; 
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 Downy Wattle (Acacia pubescens), listed as a vulnerable species under the EPBC Act; 

 Small-flower Grevillea (Grevillea parviflora subsp. parviflora), listed as a vulnerable 
species under the EPBC Act; and 

 Austral Toadflax, Toadflax (Thesium australe), listed as a vulnerable species under the 
EPBC Act. 

Identification of affected flora species 

The desktop assessment, field surveys and habitat assessments described in this report have 
been used to identify the threatened plants that may be affected by the proposed airport, 
through either direct or indirect impacts. The outcome of these assessments is summarised in 
Appendix A.

The Stage 1 construction impact zone includes at least four individual Pultenaea parviflora. 
There is potential habitat for the additional five threatened flora species identified by the 
Department at the airport site. They are at a moderate risk of impact as a result of the proposed 
airport Table 63 based on an assessment of the numbers of local records and presence and 
quality of potential habitat (Appendix A).  

The remainder of the threatened flora species previously recorded or predicted to occur in the 
locality would not occur because the airport site is outside of their known distribution and/or 
does not contain suitable habitat (Appendix A). The airport site does not contain any sandstone 
outcrops or sandstone-derived soils, shale-sandstone transition soils, or deep Tertiary alluvial 
deposits and does not contain any threatened plant species that have habitat requirements 
specific to these soil types. Construction and operation of the proposed airport would not have 
an impact on these threatened species or their habitat. 

Table 63 Threatened species listed under the EPBC Act with a moderate to 
high risk of impact in the Stage 1 area 

Species EPBC Act 
Status

Likelihood of 
occurrence

Risk of impact Quantum of 
impact 

Significance of 
impact 

Pultenaea 
parviflora

Vulnerable Present. Four 
individuals were 
recorded at the 
airport site. 

Certain. The 
recorded
individuals and a 
large area of 
potential shale 
woodland habitat 
would be removed. 

Four individuals 
and up to 90.8 
hectares of 
better quality 
potential habitat 
and a further 
130.5 hectares 
of poor quality 
potential 
habitat.1

Unlikely. 

White-
flowered Wax 
Plant  

Endangered Possible. Not 
recorded at the 
airport site despite 
multiple rounds of 
targeted surveys. 
The species has 
been recorded in the 
locality and there is 
potential habitat at 
the airport site.  

Possible. A large 
area of potential 
habitat in woodland 
and forest would be 
removed.

Up to 120.6 
hectares of 
better quality 
potential habitat 
and a further 
134.7 hectares 
of poor quality 
potential 
habitat.2

Unlikely. 
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Species EPBC Act 
Status

Likelihood of 
occurrence

Risk of impact Quantum of 
impact 

Significance of 
impact 

Spiked Rice-
flower  

Endangered Possible. Not 
recorded at the 
airport site despite 
multiple rounds of 
targeted surveys. 
The species has 
been recorded in the 
locality and there is 
potential habitat at 
the airport site.  

Possible. A large 
area of potential 
habitat in shale 
woodlands would 
be removed.  

Up to 90.8 
hectares of 
better quality 
potential habitat 
and a further 
130.5 hectares 
of poor quality 
potential 
habitat.1

Unlikely. 

Downy Wattle  Vulnerable Possible. Not 
recorded at the 
airport site despite 
multiple rounds of 
targeted surveys. 
The species has 
been recorded in the 
locality and there is 
potential habitat at 
the airport site. 

Possible. A small 
area of potential 
habitat in Shale-
Gravel Transition 
Forest would be 
removed.

Up to 2.2 
hectares of 
better quality 
potential habitat 
and a further 
0.4 hectares of 
poor quality 
potential 
habitat.3

Unlikely. 

Small-flower 
Grevillea 

Vulnerable Possible. Not 
recorded at the 
airport site despite 
multiple rounds of 
targeted surveys. 
The species has 
been recorded in the 
locality and there is 
potential habitat at 
the airport site. 

Possible. A small 
area of potential 
habitat in Shale-
Gravel Transition 
Forest would be 
removed.

Up to 2.2 
hectares of 
better quality 
potential habitat 
and a further 
0.4 hectares of 
poor quality 
potential 
habitat.3

Unlikely. 

Austral
Toadflax 

Vulnerable Possible. Not 
recorded at the 
airport site despite 
multiple rounds of 
targeted surveys. 
There is potential 
habitat at the airport 
site.

Possible. A large 
area of potential 
habitat in grassy 
woodland or 
grassland would be 
removed.

Up to 90.8 
hectares of 
better quality 
potential habitat 
and a further 
130.5 hectares 
of poor quality 
potential 
habitat.1

Unlikely. 

Notes: 1) Comprising the areas of Good and poor condition Grey Box - Forest Red Gum grassy woodland 
on flats (HN528), Grey Box - Forest Red Gum grassy woodland on hills (HN529) and Broad-leaved 
Ironbark - Grey Box - Melaleuca decora grassy open forest (HN512) as shown in Table 58. 

 2) Comprising the areas of Good and poor condition Grey Box - Forest Red Gum grassy woodland 
on flats (HN528), Grey Box - Forest Red Gum grassy woodland on hills (HN529), Forest Red Gum - 
Rough-barked Apple grassy woodland (HN526) and Broad-leaved Ironbark - Grey Box - Melaleuca 
decora grassy open forest (HN512) as shown in Table 58. 

 3) Comprising the areas of Good and poor condition Broad-leaved Ironbark - Grey Box - Melaleuca 
decora grassy open forest (HN512) as shown in Table 58. 



173 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265 

Significance of impacts on threatened plants 

Assessments of significance have been prepared in accordance with the ‘Matters of National 
Environmental Significance Significant impact guidelines 1.1 Environment Protection and 
Biodiversity Conservation Act 1999’ (DotE 2013a) for threatened plant species that are known 
or likely to be impacted by the proposed airport. Assessments of significance are included as 
Appendix D and the key findings are summarised below. 

Construction of Stage 1 of the proposed airport would remove four individual Pultenaea 
parviflora which would remove the known local population at the airport site. The proposed 
airport would also require the removal of 90.8 hectares of potential habitat for Stage 1 and up to 
57 hectares of potential habitat for longer term development at the airport site. The EPBC Act 
assessment of significance guidelines 1.1 includes specific criteria for assessing impacts on a 
vulnerable species, which primarily relate to impacts on an important population (DotE 2013a).  

The population of P. parviflora at the airport site is not an important population because: 

 it is not identified in a recovery plan; 

 it would not be important for breeding or dispersal because it includes only four plants 
and it is in a comparatively isolated and poor quality patch of habitat that is surrounded by 
extensive areas of cleared cropland or grazing country; 

 it is not important for maintaining genetic diversity because it comprises only four plants 
that are in close proximity and as such would be unlikely to contain much genetic 
diversity. Further, this genetic material has already been retained via the Royal Botanic 
Gardens Trust sampling and propagation program (RBGS 1992); and 

 this population is near the limit of the species range as it is at the western extent of 
recognised outlier populations near Kemps Creek (OEH 2015b). The majority of the 
known population at Kemps Creek is associated with a parcel of land within tertiary gravel 
and shale/gravel transition habitat located around three kilometres to the east of the site 
(OEH 2015a). This land parcel is to be set aside as an offset for the South West Growth 
Centres. The population at the airport site would probably make a very minor contribution 
to the viability of this population. 

Therefore the proposed airport would not result in any direct impacts on an important population 
of the species and would not substantially interfere with the recovery of P. parviflora. The 
proposed airport would not result in a significant impact on P. parviflora. As discussed in section 
4.5.2, collection and propagation of this population has previously been carried out, with plants 
located at the Australian Botanic Garden, Mount Annan. Further propagation may be carried out 
as part of a threatened flora management plan (see section 9.2). 

Construction and operation of the proposed airport would not affect any known populations of 
the White-flowered Wax Plant, Spiked Rice-flower and Downy Wattle; and the vulnerable 
species Small-flower Grevillea and Austral Toadflax. Despite targeted surveys there is no 
evidence that the airport site or any adjoining areas of vegetation contain populations of these 
threatened plants (Biosis 1999; SMEC 2014; OEH 2015a). There is a moderate risk of impacts 
on a local population of these threatened plants through the removal, modification or 
fragmentation of potential habitat at the airport site. Any populations of these threatened plant 
species at the airport site are likely to have relatively low viability since they are not abundant or 
extensive enough to have been detected by surveys, the airport site is extensively degraded 
and modified and there is limited potential for either recruitment or population expansion given 
the extent of habitat fragmentation. Any local populations of these species, if present, would 
probably make a minor contribution to the maintenance or recovery of these species. Given 
these considerations, the proposed airport is unlikely to interfere with the recovery of any of 
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these threatened plant species. The proposed airport would not result in a significant impact on 
these threatened plant species. 

Changes to water quality or hydrology are unlikely to impact threatened flora habitat that occurs 
downstream of the airport site. Implementation of additional measures are proposed so that the 
proposed airport would have no adverse impact on downstream water quality (GHD 2015c). 
Further resolution of mitigation measures would be provided in the final EIS having regard to 
identified downstream threatened species and potential for impacts. 

Since the proposed airport is not likely to result in a significant impact on any of these 
threatened plant species there is no requirement to calculate or to deliver direct biodiversity 
offsets in accordance with the EPBC Act Offset Policy (DSEWPaC 2012). However, any 
potential impacts on these threatened plant species and populations would be substantially 
offset through the conservation and management of Cumberland Plain Woodland and other 
native vegetation in the locality and region as part of the biodiversity offset package for the 
project (see Section 9.3). 

8.2.3 Threatened fauna species 

The Referral determination  

The airport proposal is a controlled action under the EPBC Act. A significant impact could not be 
ruled out by the Department of the Environment for the following threatened fauna species 
(DotE 2015f): 

 Grey-headed Flying-fox (Pteropus poliocephalus), which is listed as a vulnerable species 
under the EPBC Act; 

 Giant Burrowing Frog (Heleioporus australiacus), which is listed as a vulnerable species 
under the EPBC Act; 

 Green and Golden Bell Frog (Litoria aurea), which is listed as a vulnerable species under 
the EPBC Act; and 

 Large-eared Pied Bat (Chalinolobus dwyeri), which is listed as a vulnerable species under 
the EPBC Act. 

Identification of affected fauna species 

The desktop assessment, field surveys and habitat assessments described in this report have 
been used to identify the threatened fauna species that may be affected by the proposed 
airport, through either direct or indirect impacts. The outcome of these assessments is 
summarised in Appendix A.  

One threatened fauna species listed under the EPBC Act and identified in the EIS guidelines 
(DotE 2015f) as having the potential to be impacted significantly by the proposed airport was 
recorded at the airport site. The Grey-headed Flying-fox (Pteropus poliocephalus), was 
recorded foraging at the site or flying over the site during the current surveys, as well as in 
previous surveys (Biosis Research 1999). No other threatened fauna species listed under the 
EPBC Act have been recorded at the airport site. The Swift Parrot is likely to forage at the 
airport site on occasion during its winter migration to the mainland. Construction of the proposed 
airport would remove potential habitat for this species. This species was not identified in the 
referral or EIS guidelines as one that was likely to be significantly impacted by the proposed 
airport. The risk of impact and quantum of impact on these threatened fauna species is 
summarised in Table 64. 



175 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265 

Table 64 Threatened fauna species listed under the EPBC Act with a 
moderate to high risk of impact in the Stage 1 area 

Species EPBC Act 
Status

Likelihood of 
occurrence

Risk of impact Quantum of 
impact 

Significance 
of impacts 

Grey-headed 
Flying-fox 

V Present. Would 
forage in woodland 
stands at the 
airport site. No 
roost camps 
present at the 
airport site. 

Certain. Large area 
of potential 
foraging habitat 
would be removed. 
Moderate risk of 
aircraft strike 
during operation. 

120.6 hectares 
of foraging 
habitat. 1

Low numbers 
of bats likely to 
be subject to 
aircraft strike. 

Likely  

Swift Parrot E Likely. May forage 
on occasion in the 
airport site during 
winter when trees 
are flowering. 8 
records within the 
locality (OEH 
2015a). 

Moderate. Large 
area of potential 
foraging habitat 
would be removed. 
Low risk of aircraft 
strike during 
operation. 

Up to 120.6 
hectares of 
potential 
foraging 
habitat.1

Very low 
numbers of 
birds likely to 
be subject to 
aircraft strike. 

Unlikely 

Notes: 1) Comprising the area of woodland and forest habitat at the airport site as shown in Table 59. 
2) Comprising the area of wetland habitat at the airport site as shown in Table 59. 

As described in section 4.5.3, no habitat for the Giant Burrowing Frog is present at the airport 
site. The proposed airport would not directly impact a population of this species. Potential 
indirect impacts on the Blue Mountains World Heritage Area would be highly unlikely to impact a 
population of this species. The proposed airport would not have a significant impact on this 
species as there is no potential habitat for the species at the airport site. 

No preferred habitat for the Large-eared Pied Bat is present. As described in section 4.5.3, 
good quality habitat for this species is present to the west of the airport site in the Blue 
Mountains World Heritage Area. This species could occur on a transient basis, but would not 
depend on any of the habitats present in the airport site. The proposed airport is highly unlikely 
to have a significant impact on this species as there is no roosting and breeding habitat and no 
preferred foraging habitat present at the airport site. 

As described in section 4.5.3, no Green and Golden Bell Frogs were recorded during the current 
targeted surveys at the airport site, or during previous targeted surveys carried out at the airport 
site (Lemckert 1999). There are no previous records of the species at the airport site (OEH 
2015a). This species is likely to have become extinct in the area many years ago, if it was 
present at all (Lemckert 1999). Based on this evidence, the proposed airport is highly unlikely to 
have a significant impact on this species. 

Low quality potential habitat is present in the airport site for a number of other threatened fauna 
species listed under the EPBC Act as described in Appendix A. These species may occur on a 
transient or opportunistic basis only. The proposed airport is highly unlikely to have a significant 
impact on these species. These species are not considered further in this report. 

No threatened aquatic fauna species listed under the EPBC Act were recorded or are likely to 
occur at the airport site or in upstream or downstream habitats.  

Significance of impacts on threatened fauna 

Assessments of significance have been prepared in accordance with the Significant impact 
guidelines 1.1 (DotE 2013a) for these threatened fauna species and are included as Appendix 
D. The conclusions of these assessments of significance are summarised below. 
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Grey-headed Flying-fox  

The Grey-headed Flying-fox occurs along the eastern coastal plain of NSW extending into 
Queensland and Victoria. It roosts in camps, usually in dense riparian habitats. At dusk this 
species disperses in search of its preferred food source, mainly eucalypt blossom and rainforest 
fruits. Individuals may disperse over a 50 km radius from camp sites in search of food though 
commuting distances of around 20 km are more typical (OEH 2015b).  

Two foraging periods of the year are identified as particularly important for the Grey-headed 
Flying-fox. The breeding period, which occurs from October to January, includes the final weeks 
of gestation, and the weeks of birth, lactation and conception. The ‘food bottle neck’, which 
occurs during the May to August period, is a time where foraging resources are limited. 
Resource demands during these periods are important to the Grey-headed Flying-fox. As 
detailed in section 4.5.3, none of the eucalypts at the airport site are highly productive of nectar, 
and as such, habitat in the airport site is only somewhat productive during these food 
bottlenecks. Habitat in the airport site is thus somewhat productive during food bottlenecks, and 
is not likely to qualify explicitly as  habitat critical to the survival of the species, as defined in the 
draft recovery plan (DECCW 2009).  

The draft recovery plan also notes that it is not possible to predict what localities will be 
productive in which months, and therefore what localities will provide essential habitat for the 
species. All foraging habitat has the potential to be productive during general food shortages 
and to therefore provide a resource critical to survival. The proposed airport would require the 
removal of 120.6 hectares of foraging habitat for Stage 1 and an additional 78.6 hectares of 
foraging habitat for longer term development, which is a substantial area of foraging habitat in a 
fragmented rural landscape. These habitat areas contribute to foraging resources at critical 
times in the lifecycle of the species, and may provide critical resources during food shortages. In 
this sense, habitat at the airport site provides a resource critical to survival. When considered in 
the context of further loss from longer term development at the airport site, and other facilitated 
and cumulative impacts in the locality, this clearing could contribute to the long-term decline of 
the Grey-headed Flying-fox important population. Given the size of foraging habitat at the airport 
site, and area of habitat that would be lost through cumulative and facilitated impacts, the 
proposed airport does have the potential to affect habitat critical to the long-term survival of the 
species. 

As discussed in Section 6.1.1, while individuals may be at risk of mortality from aircraft strike 
during operation, this is unlikely to substantially impact the population as a whole. Operation of 
the proposed airport would increase general traffic in the area surrounding the airport site, and 
could result in increased risk of fauna mortality on surrounding roads. In the context of the 
current level of development and volume of traffic in the locality these additional impacts are 
unlikely to substantially impact any populations as a whole. 

Changes to water quality or hydrology are unlikely to impact Grey-headed Flying-fox foraging or 
roosting habitat that occurs downstream of the airport site. Implementation of additional 
measures are proposed so that the proposed airport would have no adverse impact on 
downstream water quality (GHD 2015c). Further resolution of mitigation measures would be 
provided in the final EIS having regard to identified downstream threatened species and 
potential for impacts. 

About 61 hectares of potential habitat would be retained within the environmental conservation 
zone along Badgerys Creek and in the western portion of the airport site. The construction of 
the proposed airport may interfere substantially with the recovery of the Grey-headed Flying-fox 
and is likely to have a significant impact on the species (see Appendix D). A significant impact 
would occur through: 
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 construction of the proposed airport, which would remove 120.6 hectares of potential 
habitat for Stage 1 which represents 0.70 per cent of the potential foraging habitat for the 
Grey-headed Flying-fox within the locality; 

 reducing areas of habitat that contribute to the availability of foraging resources for local 
camps when resources are scarce and at critical lifecycle stages; 

 further fragmentation of foraging habitat within an already highly fragmented landscape; 
and 

 possible further clearing of foraging habitat for the species as a result of cumulative and 
facilitated development in the locality following construction of the proposed airport.  

An offset strategy will be prepared for the proposed airport to try to compensate for these 
significant impacts (see Section 9.3). This would include the protection and management of 
Grey-headed Flying-fox habitat at offset sites in perpetuity. 

Swift Parrot 

The Swift Parrot has not been recorded at the airport site, however there are some records in 
the locality, and it may occur on occasion outside the breeding season when the eucalypts are 
in flower. The principal over-wintering habitats for the Swift Parrot on the mainland are the 
inland slopes of the Great Dividing Range and along the eastern coastal plains (DotE 2015b). 
Dominant canopy species in the airport site include Grey Box (Eucalyptus moluccana) and 
Forest Red Gum (Eucalyptus tereticornis), which may provide nectar and lerp foraging 
resources during the species’ winter migration. Much of the airport site is vegetated with 
relatively young regrowth, which is not the preferred foraging habitat of the species. A range of 
aggressive competitors such as the Noisy Miner (Manorina melanocephala) and the Bell Miner 
(Manorina melanophrys) are common at the airport site, potentially further reducing habitat 
suitability for the Swift Parrot. The airport site would not provide core winter foraging resources 
for the Swift Parrot due to the presence of mainly young regrowth and aggressive competitors, 
although it may provide shelter or supplementary foraging resources for migrating individuals. 
Construction of Stage 1 of the proposed airport would remove 120.6 hectares of highly 
fragmented, relatively low quality potential foraging habitat. 61 hectares of potential habitat 
would be retained within the environmental conservation zone along Badgerys Creek and in the 
western portion of the airport site. A total of about 17,393 hectares of potential foraging habitat 
(woody native vegetation) is mapped in the locality, although not all of this vegetation is likely to 
be suitable for the species. There is a low risk of aircraft strike for this species given the low 
numbers that may forage in the area, and lack of good quality foraging habitat in surrounding 
areas. Operation of the proposed airport would increase general traffic in the area surrounding 
the proposed airport, and could result in increased risk of fauna mortality on surrounding roads. 
This is unlikely to substantially impact the Swift Parrot, given its low incidence in the area. 

An assessment of significance for this species is provided in Appendix D. The proposed airport 
is unlikely to result in a significant impact on this species as: 

 there is no evidence of Swift Parrots occurring in the airport site; 

 only few records are known from the locality; 

 native vegetation at the airport site is relatively young regrowth, which is not the preferred 
foraging habitat of the species; 

 aggressive competitors such as the Noisy Miner are dominant species in the area; and 

 there is a very low risk of individuals being subject to aircraft strike. 
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8.2.4 Migratory species 

Migratory wetland species 

Two migratory shorebird species were recorded in the airport site: one Latham’s Snipe 
(Gallinago hardwicki) and a flock of an unidentified sandpiper species (see section 4.3.2). The 
Stage 1 development would remove 25.4 hectares of artificial wetlands. While birds are likely to 
be struck by aircraft on occasion, recommended management measures (see Section 9.2) 
would minimise the risk of this occurring, and as such the viability of populations in the local 
area are not likely to be threatened. Given the low numbers of migratory wetland birds recorded 
at the airport site, the risk to these species is very low. Changes to water quality or hydrology 
are unlikely to impact migratory wetland bird habitat that occurs downstream of the airport site. 
Implementation of additional measures are proposed so that the proposed airport would have 
no adverse impact on downstream water quality (GHD 2015c). Further resolution of mitigation 
measures would be provided in the final EIS having regard to identified downstream threatened 
species and potential for impacts

Impacts on migratory shorebird species are assessed according to the Draft significant impact 
guidelines for 36 migratory shorebird species (DEWHA 2009b), and focus on impacts on 
important habitat. As described in section 4.5.4, the airport site is unlikely to be important habitat 
for these species, and as such, the proposed airport is unlikely to have a significant impact on 
any of these species. No assessments of significance have been prepared. 

Other migratory species 

Other migratory species recorded at the airport site included the Great Egret (Ardea alba);
Cattle Egret (Ardea ibis); White-bellied Sea-eagle (Haliaeetus leucogaster); Rufous Fantail 
(Rhipidura rufifrons); Rainbow Bee-eater (Merops ornatus) and White-throated Needletail 
(Hirundapus caudacutus). The Stage 1 development would remove 25.4 hectares of artificial 
wetlands (habitat for the Great Egret, Cattle Egret and White-bellied Sea-eagle), 120.6 hectares 
of woodland and forest vegetation (habitat for the Rufous Fantail and Rainbow Bee-eater), and 
628.8 hectares of exotic grassland (habitat for the Cattle Egret). No habitat for the White-
throated Needletail would be removed as this species forages in the air well above the ground. 
While birds are likely to be struck by aircraft on occasion, management measures (see Section 
9.2) would minimise the risk of this occurring, and as such the viability of populations in the local 
area are not likely to be threatened. 

As described in section 4.5.4, the airport site is not considered important habitat for any of these 
species, according to the significant impact criteria for migratory species (DEWHA 2009b). This 
is due to the fact that the habitat in the airport site would not support an ecologically significant 
proportion of the population of these species, is not of critical importance to these species at 
particular life-cycle stages, is not at the limit of these species’ ranges, and is not within an area 
where these species are declining. No assessments of significance have been prepared for 
these species. Based on the above considerations the airport is unlikely to impose a significant 
effect on these migratory fauna species. 

8.2.5 Impacts on the Greater Blue Mountains World Heritage Area 

The Referral determination  

The project was referred to the Department of the Environment in 2014 (DIRD 2014) and was 
determined to be a controlled action. The Department of the Environment determined the 
proposal had the potential to have a significant impact on the Greater Blue Mountains World 
Heritage Area (GBMWHA). 
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Background 

The statement of outstanding universal value for the GBMWHA identifies two criteria for which 
the property is listed on the World Heritage register: 

 outstanding examples representing significant on-going ecological and biological 
processes in the evolution and development of terrestrial, fresh water, coastal and marine 
ecosystems and communities of plants and animals; and 

 important and significant natural habitats for in-situ conservation of biological diversity, 
including those containing threatened species of outstanding universal value from the 
point of view of science or conservation. 

Other important values of the GBMWHA include its: 

 geodiversity (including bisected sandstone plateaux, karst landscapes, basalt capped 
peaks and quaternary alluvial deposits); 

 water catchments (including wild rivers, pristine and relatively undisturbed catchment 
areas and substantial contribution to maintaining high water quality); 

 wilderness (including extensive natural areas, absence of significant human interference, 
opportunity to maintain integrity, gradients and mosaics of ecological processes, 
opportunities for solitude and self-reliant recreation, and aesthetic, spiritual and intrinsic 
value); 

 indigenous heritage values; 

 historic heritage values; 

 recreation and tourism; 

 research and education; and  

 scenic and aesthetic. 

The GBMWHA consists of 1.03 million hectares of sandstone plateaux, escarpments and 
gorges dominated by temperate eucalypt forest. It is noted for the diversity of eucalypts 
associated with its wide range of habitats as well as significant numbers of rare or threatened 
species, including endemic and evolutionary relict species (such as the Wollemi Pine). A 
significant proportion of the Australian continent’s biodiversity occur in the area (UNESCO 
2015). The GBMWHA protects a large number of pristine and relatively undisturbed catchment 
areas, some of which make a substantial contribution to maintaining high water quality in a 
series of water storage reservoirs supplying Sydney and adjacent rural areas (DECC 2009b). 

Threats to the GBMWHA identified in the Strategic Plan for the GBMWHA (DECC 2009b) and 
the Plan of Management (NPWS 2001) include: 

 invasion by pest species including weeds and feral animals; 

 loss of biodiversity and geodiversity at all levels; and 

 impacts of human-enhanced climate change. 

Following on from these, the key management objectives relevant to this impact assessment 
identified by the Strategic Plan (DECC 2009b) include: 

 to maintain, and wherever possible, improve the current and future integrity of the 
GBMWHA;

 to reduce the potential for major impacts to adversely affect the integrity of the GBMWHA; 

 to conserve the GBMWHA’s biodiversity and ensure the ecological viability and capacity 
for ongoing evolution of its World Heritage and other natural values is maintained; 
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 to maintain and improve the water quality and water catchment values of the GBMWHA; 
and 

 to protect the landscape, natural beauty and aesthetic values of the GBMWHA. 

This report focuses on impacts the proposed airport may have on biodiversity values of the 
GBMWHA.

Assessment of potential construction impacts 

Construction of the proposed airport is unlikely to have any impact on the biodiversity values of 
the GBMWHA. Construction of the proposed airport could result in reduced water quality as a 
result of erosion, sedimentation and introduction of pollutants into waterways that drain to the 
Nepean River. Given the distance between the proposed airport and the area of the GBMWHA 
that is located adjacent to the Nepean River, and the design of the proposed airport, any 
impacts would likely have dissipated by the time the water reaches the GBMWHA. Mitigation 
measures are included to minimise the risk of sediments and pollutants entering local 
waterways (see section 9.2). 

Assessment of potential operation impacts 

Operation of the proposed airport may have an impact on the biodiversity values of the 
GBMWHA resulting from changes to surface water quality, noise, the potential for fuel 
jettisoning, reduced air quality, greenhouse gas emissions, and the potential for aircraft crashes. 

Noise 

For most of the GBMWHA near the proposed airport, anthropogenic noise would currently be 
minimal. Most noise would currently be generated from existing roads and residential areas (eg 
the Great Western Highway and adjacent suburbs). Small amounts of localised noise are 
generated from smaller roads, such as trails leading to camping grounds (eg Euroka Clearing), 
lookouts (eg Nepean Lookout) and general fire trails. Some localised noise is also generated by 
boats operating along the Nepean River. Occasional light aircraft (for example sight-seeing 
flights) and helicopters also operate above the GBMWHA, and commercial flights operate high 
above the area. As such, most resident fauna species in the GBMWHA would currently be 
subject to some low levels of anthropogenic noise, at least on occasion.  

Aircraft operations over the GBMWHA following construction of the proposed airport would 
increase noise levels for resident fauna species that reside under the proposed flight paths. As 
described in section 6.1.3, aircraft may approach the proposed airport from the south-west and 
take off to the south-west depending on meteorological conditions. Given the fundamental 
airspace design for the proposed airport, parts of the GBMWHA would necessarily be subjected 
to large numbers of aircraft overflights. The aircraft would be at heights generally greater than 
5,000 feet. Maximum noise levels may occasionally reach 60 dBA at some points, but levels 
directly under a flight path would typically be below 55 dBA, and often much lower (Wilkinson 
Murray 2015b). The number of aircraft movements above the GBMWHA may be over 200 per 
day. In the locations where these occur, the character of the area could be altered, even though 
the noise levels associated with the overflights would be low and comparable with other noise 
heard in the area. The fact that the overflights are concentrated on specific flight paths means 
that other parts of the GBMWHA will be relatively unaffected (Wilkinson Murray 2015b). 

Flights would occur both during the day and the night, impacting both diurnal and nocturnal 
fauna. In the early stages of operation, this would create a novel impact on fauna species, 
particularly in the areas of the GBMWHA under the main flight paths. Increased noise levels can 
substantially reduce the distance and area over which acoustic signals can be sensed by an 
animal receiver. Noise has been shown to have a variety of impacts on fauna, including 
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changing foraging behaviour, impacting breeding success and changing species occurrences 
(refer to section 6.1.3). Low-flying aircraft can cause flight response in some species, causing 
them to abandon nests, and other species are known to avoid higher elevation areas where 
noise levels are higher, potentially resulting in fragmentation of habitat (Ellis, Ellis, & Mindell, 
1991; Landon et al 2003). Most of these impacts occur when noise levels are high (greater than 
65 dB), and given the height at which flights are likely to be, these impacts are unlikely.  

While background noise would increase under the flight paths, fauna are likely to become 
habituated to the elevated noise levels in the long term (Anderson et al 1996; Conomy et al 
1998) as aircraft would not be flying at low altitudes over the GBMWHA. Operation of aircraft is 
highly unlikely to permanently alter foraging or breeding behaviour of any fauna species. Any 
impacts would be localised, with impacts occurring under the main flight paths. The majority of 
fauna within the vast GBMWHA would not be impacted by aircraft noise. Noise would not result 
in a loss of biodiversity and would not interfere with the ecological viability and capacity for 
ongoing evolution of species within the GBMWHA.  

Surface water and hydrology 

A portion of the GBMWHA fronts the Nepean River downstream of its confluence with Duncans 
Creek. Changes to water quality and hydrology have a very low potential to impact water quality 
in this portion of the GBMWHA given the aiport design and recommended mitigation. 

Construction of the proposed airport has the potential to release sediments and pollutants into 
local waterways. With the appropriate management plans in place, construction is not expected 
to have any significant impact on existing water quality concentrations in the receiving waters 
downstream of the site. Any exceedances would likely be localised and short term (GHD 
2015c). As such the Stage 1 development is not likely to affect water quality of downstream 
aquatic habitats including key fish habitat. Further resolution of mitigation measures would be 
provided in the final EIS having regard to identified downstream threatened species and 
potential for impacts. 

Bio-retention basins would be installed to treat surface runoff before it leaves site. The bio-
retention basins would not be able to satisfy WSUD targets and ANZECC water quality 
objectives, however with the implementation of additional mitigation measures, it is expected 
that the proposed airport would have no adverse impact on downstream water quality (GHD 
2015c).  

A portion of the airport site draining to Badgerys Creek would be diverted to Duncans Creek. 
Changes to water quantity and flooding as a result of construction have the potential to affect 
the physical condition of this water course. Potential impacts would be mitigated through further 
refinement of the surface water drainage system (GHD 2015b).  

Impacts on aquatic habitat and key fish habitat may thus occur as a result of changed 
hydrology. Given the generally poor quality of aquatic habitats in and downstream of the airport 
site, the proposed airport is unlikely to have a substantial impact on fish habitat in downstream 
areas. These impacts are likely to be generally restricted to reaches close to the airport site. 
Further downstream, inflow from other creeks will dissipate these changes, and any such 
impacts would be dissipated through distance by the time the water reaches the GBMWHA.  

The GBMWHA is located about 10 km downstream of the airport site. Given the above 
considerations, and the distance of the GBMWHA from the airport site, the construction and 
operation of the proposed airport would have no adverse impact on downstream key fish habitat 
and other aquatic habitat located within the GBMWHA. 
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Fuel jettisoning 

The operation of the proposed airport would result in a low risk of fuel jettisoing from aircraft. As 
described in Section 6.1.9, fuel jettisoning is extremely rare and fuel jettisoning is required to 
occur at an altitude that ensures all fuel is vaporised before reaching the ground. The effects of 
fuel jettisoning on local air quality would be limited due to the inability of many aircraft to perform 
jettison fuel, the rapid vaporisation and wide dispersion of jettisoned fuel, the strict guidelines on 
fuel jettisoning altitudes and locations, and the anticipated reduction in fuel jettisoning events 
and volumes in the future. Based on this information, fuel jettisoning over the GBMWHA would 
be extremely rare, and no fuel would reach the ground. Fuel jettisoning is therefore unlikely to 
interfere with any ecosystem processes, result in the substantial degradation of habitat, or 
reduce the viability of any flora or fauna species.  

Air quality 

Aircraft traffic in particular would increase emissions of NO2, PM10, PM2.5, CO, SO2, and air 
toxics, could potentially reduce the air quality of the GBMWHA. The highest off-site 
concentrations of the air quality metrics evaluated were generally predicted to occur to the north 
and north-east of the proposed airport due to the prevalence of south-westerly winds (GHD 
2015d). As such, these emissions are generally unlikely to affect air quality over the GBMWHA, 
as it is located to the west of the airport site. Any changes to air quality would be temporary and 
localised. Occasional changes to air quality as a result of wind changes are not likely to impact 
biodiversity values in the GBMWHA.  

Greenhouse gas emissions 

Human activities including energy use, industrial processes, solvent and other product use, 
agriculture, land use change and forestry, and waste cause greenhouse gas emissions leading 
to climate change. The distribution of many species, populations and communities is determined 
by climate. Australia's biodiversity is at risk from even moderate climate change and already 
under stress, for example from habitat degradation, changed fire regimes and invasive species. 
Climate change is likely to exacerbate these existing stressors and add additional stresses 
(Steffen et al 2009). In particular, climate change may result in changes to regional 
temperatures, rainfall, fire frequency and intensity. These changes in turn can result in changes 
to the distribution of species and communities, shifts in genetic composition and altered life 
cycles, among other impacts (Steffen et al 2009).  

The construction and operation of the proposed airport will increase the emission of greenhouse 
gasses. The two main sources of greenhouse gas emissions during construction would be from 
the operation of construction equipment and from vegetation clearing. The main source of 
greenhouse gas emissions during operation would be from jet fuel from departing planes (GHD 
2015c). The proposed airport is located in western Sydney, a region undergoing substantial 
urban development. All development in the region would contribute to the increase in 
greenhouse gas emissions, further increasing the risks associated with climate change. Climate 
change in general is likely to impact biodiversity values within the GBMWHA, potentially 
changing the species composition and distribution in the long-term. The emissions from the 
construction and operation of the proposed airport itself, however, are not likely to have a 
significant impact on the GBMWHA, as it is only a minor part of a much larger and more wide-
spread issue. 

Aircraft crashes 

Although very unlikely, operation of the proposed airport could result in an aircraft crashing 
within the GBMWHA. An aircraft crash could result in felling of trees, mortality of plants and 
animals, potential bush fire, introduction of pollutants (fuel) and debris within the GBMWHA. The 
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likelihood of aircraft crashes is low, however over the lifespan of the proposed airport are a 
possibility. An aircraft crash would mainly cause localised damage to a relatively small area of 
the GBMWHA. A resulting bush fire, however, could potentially impact a much larger area. 
Similarly, if pollutants enter waterways, a much larger area could be impacted as the pollutants 
are transported downstream to other areas. Despite these potential impacts, aircraft crashes are 
unlikely to be of a scale that would cause a substantial change in biodiversity values in the 
GBMWHA. The GBMWHA is regularly subject to wide-spread wildfires that result in the death of 
many plants and animals. There is an extremely low risk that an aircraft crash could impact a 
site for a rare and locally endemic species, such as the Wollemi Pine. The diversity of eucalypts 
and other flora and fauna, for which the GBMWHA was listed, is unlikely to be reduced. 

Significance of impacts on the GBMWHA 

An assessment of the likely significance of potential impacts on the GBMWHA focussing on 
biodiversity values has been prepared with respect to the significant impact guidelines 1.1 (DotE 
2013a) and is included in Section Appendix D. Chapter 26 of the EIS provides more detail on 
impacts on other values, for example cultural heritage. The project is unlikely to have a 
significant impact on the biodiversity values of the GBMWHA given: 

 There would be no direct impact on the GBMWHA 

 The construction and operation of the proposed airport is unlikely to result in the loss of 
biological diversity or biological processes within the GBMWHA. 

 Potential impacts on fauna within the GBMWHA as a result of noise are unlikely to result 
in changes to species breeding or habitat use 

 Potential impacts on the GBMWHA as a result of changes to air quality are likely to be 
negligible given the distance to the GBMWHA and prevailing wind conditions 

 The proposed airport design and land use plan includes measures to manage surface 
water that have been purposefully designed to capture water on site and to avoid 
substantial alteration of surface water drainage patterns outside of the airport site. 

 While greenhouse gas emissions will increase as a result of the construction and 
operation of the proposed airport, this is unlikely to directly result in the loss of biological 
diversity or biological processes within the GBMWHA. 

8.3 Impacts on Commonwealth land 

The significant impact guidelines for actions on or impacting the environment on Commonwealth 
land are set out in DotE (2013b). Of particular relevance to this report are the potential impacts 
on plants and animals. These are detailed in Table 65 and Table 66. Impacts on other aspects 
of the environment are discussed in the EIS. 
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Table 65 Likely significance of impacts on plants 

Significance criteria Assessment of impacts 

Is there a real chance or possibility that the action will: 

 involve medium or large-scale 
native vegetation clearance 

Construction of the Stage 1 development would result in direct 
impacts within a 1065 hectare disturbance footprint, including 
280.8 hectares of native vegetation as shown on Figure 4. The 
extent of clearing of vegetation and habitats within the Stage 1 
construction impact zone is summarised in Table 58. The majority 
of the Stage 1 construction impact zone is cleared land, cropland 
or exotic grassland (around 74%). Native vegetation removal at 
the airport site comprises land clearance as defined under the 
EPBC Act. The 280.8 hectares of native vegetation clearance 
would comprise ‘large-scale native vegetation clearance’. 

 involve any clearance of any 
vegetation containing a listed 
threatened species which is likely 
to result in a long-term decline in 
a population or which threatens 
the viability of the species 

The Stage 1 construction impact zone includes at least four 
individuals comprising a local population of Pultenaea parviflora.
Construction of the proposed airport would remove this local 
population as well as occupied and potential habitat. The 
population of P. parviflora at the site is not an ‘important 
population’ as defined in the significant impact criteria for 
vulnerable species (DotE 2013a). Therefore the proposed airport 
would not result in any direct impacts on an important population 
of P. parviflora and is not likely to threaten the recovery of the 
species or the viability of the western Sydney regional population. 
The Stage 1 construction impact zone contains at least 93 stems 
of Marsdenia viridiflora subsp. viridiflora (see Table 65). These 
plants comprise part of the M. viridiflora viridiflora population in 
the Bankstown, Blacktown, Camden, Campbelltown, Fairfield, 
Holroyd, Liverpool and Penrith local government areas which is 
listed as an endangered population under the TSC Act. The 
proposed airport would result in a significant impact on the local 
population of M. viridiflora viridiflora and given the quantum of 
impacts may threaten the viability of the endangered population. 
The species occupies a broad range in northern NSW and 
southern Queensland (OEH 2015b) and so the proposed airport 
would not threaten the viability of the species as a whole. Impacts 
may be partially mitigated by implementation of a translocation 
program and the retention of some potential habitat in the 
environmental conservation zone (see Section 8). It should be 
possible to retain the genetic material of this local population of M.
viridiflora viridiflora and potentially also to create a viable local 
population of translocated plants within or in the vicinity of the 
airport site. 

No other threatened flora species or populations have been 
recorded at the airport site. 

 introduce potentially invasive 
species 

Construction of the proposed airport would involve a substantial 
area of vegetation removal and would create some new edges on 
vegetation and habitat adjoining the site. Construction activities 
may, in general, increase the degree of weed infestation in 
adjacent areas through dispersal of weed propagules (seeds, 
stems and flowers) into areas of native vegetation via erosion 
(wind and water), workers shoes and clothing or construction 
vehicles. Recommendations have been made in Section 8 to 
minimise the potential spread of weeds from the airport site. 

Measures to manage weeds and to reduce the risk of spreading 
weeds off site in soil or water would be implemented during 
construction. The proposed airport design and land use plan 
includes measures to manage surface water that have been 
purposefully designed to capture water on site and to avoid 
substantial alteration of surface water drainage patterns outside of 
the airport site. 
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Significance criteria Assessment of impacts 

The proposed environmental conservation zone would provide a 
buffer between the proposed airport and adjoining areas of native 
vegetation along its eastern, southern and western boundaries 
including the riparian corridors of Badgerys Creek and Duncans 
Creek. The extent of native vegetation cover would be increased 
in the environmental conservation zone and weeds would be 
managed. This reduces the chance that weeds would spread or 
that other edge effects would penetrate into habitat outside the 
airport site. The proposed airport would have a minor effect on the 
extent or seriousness of edge effects in the locality and is unlikely 
to introduce any new weed species or increase the significance of 
weed infestations (see Section 5.1.7). 

Operation of the proposed airport poses a biosecurity risk. There 
is the potential for the introduction of new species as a result of 
the transport of goods on aircraft. For example, the one record of 
Yellow Crazy Ants from New Zealand is likely to have been a 
transit passenger (on taro in air baggage) (Biosecurity New 
Zealand, undated). Invasion of Yellow Crazy Ants is listed as a 
key threatening process under the TSC Act (see section 8.1). Any 
escaped novel species could potentially establish in nearby 
vegetated areas, or be transported to other areas of native 
vegetation with cargo, and impact the local native flora and fauna. 
As with all international airports, Australian Government border 
control and biosecurity risk management measures will be 
applicable at the proposed airport.  

 involve the use of chemicals 
which substantially stunt the 
growth of native vegetation, or  

Construction vehicles and equipment would cause a minor 
localized increase in the risk of hydrocarbon contamination or 
other pollutants. Measures to manage harmful substances and to 
avoid impacts on vegetation, soil or water and specifically to 
prevent discharge of harmful substances off site would be 
implemented during the construction and operation of the 
proposed airport. Any accidental mobilisation of harmful 
substances during construction would not be ‘regular’ (if at all) 
and are unlikely substantially to stunt the growth of native 
vegetation. 

The operation of the proposed airport and associated transport 
and commercial activities would involve bulk fuel storage and is 
likely to include transport of harmful substances. Open space 
within the Stage 1 airport would be actively managed, which may 
include use of fertilisers and herbicides. Any such use, storage or 
transport of potential pollutants would be conducted under 
appropriate controls and with reference to relevant environmental 
legislation including the Airports (Environment Protection) 
Regulations 1997. Any inappropriate or illegal activities or 
accidental mobilisation of contaminants would not be ‘regular’ (if 
at all) and are unlikely to substantially stunt the growth of native 
vegetation. 

The proposed environmental conservation zone would provide a 
buffer between the proposed airport and adjoining areas of native 
vegetation along its eastern, southern and western boundaries 
including the riparian corridors of Badgerys Creek and Duncans 
Creek. The environmental conservation zone increases the 
distance between potential sources of contamination such as 
runways, storage areas and parking areas and these sensitive 
receptors. 

The proposed airport design and land use plan includes measures 
to manage surface water that have been purposefully designed to 
capture water on site which would further reduce the risk of 
transfer of contaminants off site. These measures would help to 
mitigate the risk of any impacts on native vegetation outside of the 
airport site. 
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Significance criteria Assessment of impacts 

Mitigation measures are recommended in section 9.2 to minimise 
the risk of impact from chemicals. 

 involve large-scale controlled 
burning or any controlled burning 
in sensitive areas, including areas 
which contain listed threatened 
species?

The proposed airport would not result in large-scale controlled 
burning or any controlled burning in areas containing listed 
threatened plant species. Burns may occur in areas of listed 
threatened ecological communities; however as described below 
fire is a natural part of the ecology of these communities and is 
unlikely to have Significant adverse effects. 

It is expected that the airport would implement specific measures 
to manage the risk of fire at the airport which would also reduce 
the risk of off-site impacts. This may include controlled burning to 
manage fuel loads. Any controlled burning would be purposefully 
undertaken with reference to a bushfire management plan and 
would be undertaken in cells to limit the extent or frequency of 
burns. There is no rainforest or other particularly sensitive areas 
at the site. The majority of native vegetation at the site is grassy 
woodland or open forest. Fire is accepted as a positive 
component of the ecology of these vegetation communities (DEC 
2005; DEWHA 2010c). The bushfire management plan would 
consider the presence of threatened plant species (which may 
include translocated threatened plants in the environmental 
conservation zone) in planning the layout of cells and/or the timing 
of controlled burns. 

Table 66 Likely significance of impacts on animals 

Significance criteria Assessment of impacts 

Is there a real chance or possibility 
that the action will: 

 cause a long-term decrease in, or 
threaten the viability of, a native 
animal population or populations, 
through death, injury or other 
harm to individuals 

As described in section 5.1, the proposed airport has the potential 
to cause the long-term decrease or extinction of populations of 
small, less mobile animals such as frogs, reptiles and the 
threatened Cumberland Plain Land Snail. The removal of a large 
area of foraging habitat is likely to have a significant impact on the 
Grey-headed Flying-fox (see section 8.2.3). The loss of foraging 
habitat and many hollow-bearing trees may also have a significant 
impact on threatened microchiropteran bats (see section 8.4.3). 

Other common fauna such as birds, bats and larger mammals 
would be more able to move to adjacent areas, or would be part 
of a larger local population. Some less mobile individuals of these 
populations (e.g. nestlings, animals denning or roosting in tree 
hollows) may be subject to death or injury during clearing 
operations. The loss of these individuals is not likely to threaten 
the viability of the population. 

 displace or substantially limit the 
movement or dispersal of native 
animal populations  

As described in section 5.1, the proposed airport would cause 
displacement of fauna and/or mortality of less mobile fauna that 
are within the proposed airport area at the time of construction 
activities. Some fauna may be able to seek refuge and persist in 
alternative habitat outside the proposed airport site. 

Construction of Stage 1 would create a gap in habitat that is 
around 1060 hectares in area and about 1.5 km wide from north 
to south and almost 7 km long from east to west. This area would 
be mostly inhospitable to fauna and would be a barrier to 
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Significance criteria Assessment of impacts 

ecological processes such as dispersal. Mobile, aerial fauna 
species that comprise part of the ecological community may 
continue to occur in areas of open space at the airport site and 
move around or through it. Native species are likely to suffer 
increased risk or energy costs as a result of moving around an 
obstacle of this size. 

The proposed runway, terminals, carpark and other built features 
would comprise a significant barrier to the majority of fauna 
species particularly in combination with security fences. Light, 
noise, aircraft and vehicle movement may further deter fauna 
species from crossing these gaps in habitat. Many generalist 
species of open country that currently occur at the airport site 
would not be able to move over or through the proposed airport. 
Overall, despite the current patchy and fragmented distribution of 
vegetation at the airport site and in the locality, construction of 
Stage 1 would comprise a significant decrease in the degree of 
available habitat for native species. 

 substantially reduce or fragment 
available habitat for native 
species 

The proposed airport would be located in a highly fragmented, 
rural landscape. Fragmentation of native vegetation and 
associated fauna habitats in the locality has previously occurred 
through clearing for agriculture, residences and farm buildings 
and construction of linear infrastructure (such as transmission 
lines and roads). These land uses have created barriers to 
movement for some fauna species, particularly those that are 
limited by dispersal abilities and habitat preferences. More mobile 
species, such as birds and bats, can more readily traverse this 
landscape.  

Construction would require the permanent removal of a maximum 
of 120.6 hectares of woodland and forest habitat, 762.2 hectares 
of native and exotic grassland, and 25.4 hectares of artificial 
wetlands. The proposed airport would cause displacement or 
mortality of less mobile fauna that are within the area to be 
cleared for the proposed airport at the time of construction 
activities. Given the size of the airport site, entire populations of 
some small animals (eg skinks, snails) could be destroyed. The 
viability of most species would not be threatened, as similar 
habitat is found in surrounding areas.  

More mobile fauna, such as birds and bats would be displaced 
rather than killed. Some mortality of less mobile individuals, such 
as nestlings, old or sick animals may occur. Displaced individuals 
would be vulnerable to predation since they would be disturbed in 
daylight hours and would experience energy costs, increased risk 
of predation and increased competition for resources (especially 
for alternative hollows). This may result in impacts beyond the 
disturbance area by favouring aggressive or generalist species. 
The viability of these species would not be threatened, as similar 
habitat is found in surrounding areas, and most species that occur 
at the airport site have large distributions that cover a range of 
habitats. 

 reduce or fragment available 
habitat for listed threatened 
species which is likely to displace 
a population, result in a long-term 
decline in a population, or 
threaten the viability of the 

Patches of native vegetation in the airport site are already highly 
fragmented. Construction of Stage 1 of the proposed airport would 
contribute to fragmentation at a local and regional scale by 
removing patches of habitat, severing vegetated corridors and by 
creating an extensive, permanent footprint that would comprise a 
significant barrier to movement of some species. 

Construction of the proposed airport would increase existing 
fragmentation of foraging habitat for the Grey-headed Flying-fox  
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Significance criteria Assessment of impacts 

species in a mainly agricultural landscape by impacting on patches of 
native vegetation but would not create a barrier to the species’ 
existing ability to move through the area. While the proposed 
airport represents a risk of aircraft strike of individuals, it would not 
be an impermeable barrier to their movement. Highly mobile 
species such as the Grey-headed Flying-fox are expected to be 
less impacted by fragmentation and this species is well-adapted 
to accessing widely spaced habitat resources given its mobility 
and preference for seasonal fruits and blossom. This species’ 
typically exhibits very large home ranges and Grey-headed 
Flying-foxes are known to travel distances of at least 50 
kilometres from roost sites to access seasonal foraging resources 
(Eby 1996).  

The Cumberland Plain Land Snail was generally recorded during 
recent surveys in larger patches of woodland and forest. Given 
the sedentary nature of the species and limited ability to colonise 
new areas, fragmentation would further limit the ability of this 
species to move through the landscape. The removal of good 
quality occupied patches of vegetation would remove entire local 
populations/subpopulations, further reduce the species’ ability to 
disperse between patches, and would reduce genetic diversity of 
the species in the locality of the airport site. The loss of habitat at 
the airport site would have a significant impact on this species.  

All other threatened species recorded or likely to occur at the 
airport site are highly mobile species, or are species that mainly 
use the Badgerys Creek corridor to move through the area. As 
such, fragmentation as a result of construction of the proposed 
airport is unlikely to result in a long-term decline in these 
populations, or threaten the viability of the species (see section 
8.4.3)

 introduce exotic species which 
will substantially reduce habitat or 
resources for native species, or 

Construction of the proposed airport is unlikely to introduce new 
exotic species to the airport site or surrounding habitats. The 
proposed airport has the potential to introduce exotic species 
imported accidentally via airlines (see 6.1.10). Species such as 
the Yellow Crazy Ant could substantially reduce habitat or 
resources for native species if introduced. 

There would be management controls in place throughout the 
construction and operation of the proposed airport to mitigate the 
risk of introduction of exotic species (see Section 0). 

 undertake large-scale controlled 
burning or any controlled burning 
in areas containing listed 
threatened species? 

The proposed airport would not result in large-scale controlled 
burning. 

The final Airport Plan for Stage 1 and then for longer term 
development at the airport site would include specific measures to 
manage the risk of uncontrolled wildfire at the proposed airport 
and to reduce the risk of off-site impacts. This may include 
controlled burning to manage fuel loads. Any controlled burning 
would be purposefully undertaken with reference to a bushfire 
management plan and would be undertaken in cells to limit the 
extent or frequency of burns. The bushfire management plan 
would consider the presence of threatened fauna or their habitats 
in planning the layout of cells and/or the timing of controlled 
burns.
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Based on the above considerations, the proposed airport is likely to have a significant impact on 
the environment. The proposed airport would result in: 

 large-scale vegetation clearing in an area of Commonwealth Land; 

 permanent removal of the 90.8 hectares of vegetation within the local occurrence of 
Cumberland Plain Woodland that is commensurate with the EPBC Act form of the CEEC 
as described above and an additional 130.5 hectares that comprises the TSC Act-listed 
form of the CEEC or the closely related endangered ecological community (EEC) Shale-
gravel Transition Forest; 

 permanent removal of 34.1 hectares of River-flat Eucalypt Forest, which is listed as an 
EEC under the TSC Act; 

 removal of 93 individual Marsdenia viridiflora subsp. viridiflora that are part of an 
endangered population listed under the TSC Act as well as up to 90.8 hectares of better 
quality potential habitat and a further 130.5 hectares of poor quality potential habitat; 

 the long-term decrease or extinction of populations of small, less mobile animals such as 
frogs, reptiles and the Cumberland Plain Land Snail (Meridolum corneovirens); 

 removal of up to 120.6 hectares of suitable potential foraging habitat for the Grey-headed 
Flying-fox (Pteropus poliocephalus);

 removal and fragmentation of known and potential habitat for a range of threatened 
woodland birds and microchiropteran bat species listed under the TSC Act. 

8.4 Impacts on NSW-listed biota 

8.4.1 Threatened ecological communities 

All of the native woodland and forest vegetation at the airport site, including derived native 
grasslands, comprise local occurrences of TECs listed under the TSC Act (see Figure 6Impacts 
on these TECs are summarised in Table 67 and discussed further below. 

Table 67 Extent of impacts of Stage 1 on TECs listed under the TSC Act  

TEC Name TSC 
Act

Status

Risk of impact Extent of 
good 

condition 
vegetation 
(hectares) 

Extent of 
poor

condition 
vegetation 
(hectares) 

Total 
(hectares) 

Significance 
of impacts 

Cumberland 
Plain 
Woodland 

CEEC Known. 
Construction 
would reduce 
the extent of a 
local occurrence. 

90.8 130.5 221.3 Likely

River Flat 
Eucalypt 
Forest

EEC Known. 
Construction 
would reduce 
the extent of a 
local occurrence. 

29.8 4.2 34.0 Likely

Shale-Gravel 
Transition 
Forest

EEC Known. 
Construction 
would reduce 
the extent of a 
local occurrence. 

2.2 0.4 2.6 Likely

Construction of Stage 1 would result in substantial impacts on a local occurrence of Cumberland 
Plain Woodland. The larger and better condition patches of this vegetation at the airport site 
comprise the Cumberland Plain Woodland CEEC as defined under the EPBC Act and 
associated policy. Impacts on the EPBC Act-listed form of Cumberland Plain Woodland are 
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assessed in detail in Section 8.2.1. The outcome of this assessment is that Stage 1 of the 
proposed airport is likely to have a significant impact on the local and regional occurrence of 
Cumberland Plain Woodland through a substantial reduction in the extent of the community and 
increase in the degree of fragmentation which would in turn result in a substantial negative 
effect on the potential for recovery of the community. Impacts on the broader TSC Act form of 
Cumberland Plain Woodland at the airport site include the removal of a further 130.5 hectares of 
derived grassland or scrub. Construction of Stage 1 of the proposed airport would remove the 
majority of the local occurrence of Cumberland Plain Woodland and would result in a significant 
impact on the community as listed under the TSC Act.  

Construction of Stage 1 would remove 29.8 hectares of good condition vegetation in riparian 
corridors and a further 4.2 hectares of derived grassland or scrub on flats within a local 
occurrence of River Flat Eucalypt Forest EEC. This is around 30% of the extent of the 
community at the airport site, though the local occurrence extends off site to the north and west 
in the riparian corridors of Badgerys, Duncans and Oaky creeks. Impacts would be partially 
mitigated by the retention of the environmental conservation zone. The conservation zone is 
around 122 hectares in area, including around 44.3 hectares of River Flat Eucalypt Forest. Up 
to 61 hectares would be revegetated. Operational impacts of the proposed airport such as 
increased noise, light spill and vehicle traffic may reduce the quality of habitat at the airport site 
and surrounding areas. These operational impacts may alter the species composition of the 
community if some more susceptible species cease using this habitat.  

Construction of Stage 1 would create a gap in habitat that is around 1065 hectares in area and 
about 1.5 km wide from north to south and almost 7 km long from east to west. The area 
affected currently contains patchy and fragmented habitat however this would still comprise a 
substantial reduction in the overall extent of habitat and a substantial increase in the distance 
between patches. This area would be mostly inhospitable to fauna and would be a barrier to 
ecological processes such as dispersal, pollination and seed fall. Connectivity of habitat would 
be partially retained in the proposed environmental conservation zone, including a continuous 
riparian corridor along Badgerys Creek and links to the riparian corridor of Duncans Creek. The 
upper reaches of Oaky Creek would be completely removed and continuity with related 
communities at higher elevations would be severely reduced. This will reduce the ability of 
component species in the community to move across the landscape and interrupt ecological 
processes such as pollination, seed fall and dispersal. Overall, despite the retention of some 
vegetated corridors and the current patchy and fragmented distribution of vegetation in the 
locality, construction of Stage 1 would comprise a significant reduction in extent and increase 
the degree of fragmentation of River Flat Eucalypt Forest. Construction of Stage 1 of the 
proposed airport would therefore be likely to result in a significant impact on the local 
occurrence of River Flat Eucalypt Forest. 

The local occurrence of Shale-Gravel Transition Forest is restricted to a single patch of 10.6 
hectares of woodland and derived scrub in the north-east of the airport site. Construction of the 
proposed airport would reduce the extent of this local occurrence by 2.6 hectares and 
significantly reduce connectivity with related Cumberland Plain Woodland communities to the 
west. The majority of the local occurrence would be maintained in the environmental 
conservation zone and a small area would be revegetated. Continuity would be maintained with 
around 100 hectares of vegetation in the riparian corridor of Badgerys Creek. As described for 
River Flat Eucalypt Forest above, operational impacts of the proposed airport may affect the 
species composition of the community if some more susceptible species cease using this 
habitat. Overall given a reduction in extent of around 25% and imposition of operational impacts 
on a very small, localised occurrence, Stage 1 of the proposed airport is likely to result in a 
significant impact on Shale-Gravel Transition Forest. This quantum of impacts is also likely to be 
significant when considered as part of the overarching ecological community ‘Cumberland Plain 
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Woodland and Shale-Gravel Transition Forest’ as defined under the EPBC Act (see Section 
8.2.1).

Longer term development at the airport site would further reduce the extent of the Cumberland 
Plain Woodland and River Flat Eucalypt Forest, fragment habitat and interfere with the recovery 
of these TECs. Longer term development at the airport site would further increase the 
significance of impacts of Stage 1 and would comprise a significant impact on these TECS in its 
own right.  

Based on the current Airport Plan, longer term development at the airport site would not result in 
any direct impacts on Shale-Gravel Transition Forest and would result in relatively minor 
cumulative indirect impacts on the community in the context of the significant impacts arising 
from Stage 1. Any changes to the Airport Plan and longer term development that would result in 
direct impacts on Shale-Gravel Transition Forest would need to be assessed as part of 
consideration of a major development plan under the Airports Act. 

Offsets for threatened ecological communities listed under the TSC Act have been calculated 
using the BioBanking methodology for a major project as part of the assessment of offsets for 
impacts on the environment (see section 9.3). 

8.4.2 Threatened flora species and populations 

The majority of the flora species listed as a threatened under the TSC Act that may occur at the 
airport site are also listed as threatened species under the EPBC Act. Impacts on these species 
have been assessed in accordance with the EPBC Act and associated policies (see Section 
8.2.2). These species are not considered further in this section. 

No other threatened flora species listed under the TSC Act have been recorded at the airport 
site. There is potential habitat at the airport site for two additional threatened plant species listed 
under the TSC Act: Dillwynia tenuifolia and Grevillea juniperina subsp. juniperina. The Dillwynia
tenuifolia population at Kemps Creek is also listed as an endangered population however the 
plants at the airport site do not comprise part of this population. The quantum of potential 
impacts on these threatened species is summarised in Table 68. 

Table 68 Extent of impacts of Stage 1 on threatened flora species and 
endangered populations listed under the TSC Act  

Species TSC Act 
Status

Likelihood of 
occurrence

Risk of impact Quantum of impact Significance 
of impact 

Marsdenia 
viridiflora 
subsp.
viridiflora

Endangered 
population 

Present. 93 
individuals were 
recorded at the 
airport site. 

Certain. All 
individuals 
recorded and 
a large area of 
potential 
habitat in 
shale 
woodlands 
would be 
removed.

93 individuals and up 
to 90.8 hectares of 
better quality potential 
habitat and a further 
130.5 hectares of 
poor quality potential 
habitat.1

Likely

Grevillea 
juniperina 
subsp.
juniperina

Vulnerable Possible. The 
species has 
been recorded 
in the locality 
and there is 
potential habitat 
at the airport 
site.

Moderate. 
Construction 
would remove 
a large area of 
potential 
habitat in 
shale 
woodlands 
and derived 
grassland and 
scrub.

Up to 90.8 hectares 
of better quality 
potential habitat and 
a further 130.5 
hectares of poor 
quality potential 
habitat.1

Unlikely 
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Species TSC Act 
Status

Likelihood of 
occurrence

Risk of impact Quantum of impact Significance 
of impact 

Dillwynia 
tenuifolia

Vulnerable Possible. The 
species has 
been recorded 
in the locality 
and there is 
potential habitat 
at the airport 
site.

Moderate. 
Construction 
would remove 
a small area 
of potential 
habitat in 
Shale-Gravel 
Transition 
Forest and 
derived scrub. 

Up to 2.2 hectares of 
better quality potential 
habitat and a further 
0.4 hectares of poor 
quality potential 
habitat.2

Unlikely 

Notes: 1) Comprising the areas of Good and poor condition Grey Box - Forest Red Gum grassy woodland 
on flats (HN528), Grey Box - Forest Red Gum grassy woodland on hills (HN529), Forest Red Gum - 
Rough-barked Apple grassy woodland (HN526)and Broad-leaved Ironbark - Grey Box - Melaleuca 
decora grassy open forest (HN512) as shown in Table 58. 

 2) Comprising the areas of Good and poor condition Broad-leaved Ironbark - Grey Box - Melaleuca 
decora grassy open forest (HN512) as shown in Table 58. 

There is no evidence of a viable local population of Grevillea juniperina subsp. juniperina or
Dillwynia tenuifolia at the airport site or in adjoining vegetation despite many weeks of targeted 
survey effort in multiple seasons (Biosis 1999; SMEC 2014; OEH 2015a). There is a chance 
that these species may be present at the airport site in low numbers such as in areas of habitat 
that were not directly observed or in the soil seed bank. There is also a chance that these 
species could colonise this habitat at some point in the future. As such there is a moderate risk 
of impacts on a local population of these threatened plants through the removal, modification or 
fragmentation of potential habitat at the airport site. 

Construction of Stage 1 of the proposed airport would remove up to 221 hectares of potential 
habitat for Grevillea juniperina juniperina. There is no evidence that this habitat is of particular 
value or significance to the species and there are around 10,014 hectares of similar shale 
woodland habitat (NPWS 2006; Tozer 2010) and relatively abundant populations in the locality 
(OEH 2015a). Construction of Stage 1 of the proposed airport would remove up to 2.6 hectares 
of potential habitat for Dillwynia tenuifolia which is likely to have minor value compared to the 
relatively extensive areas of shale/gravel transition and alluvial habitat supporting thousands of 
individuals at Kemps Creek, around three kilometres to the east (OEH 2015b). The proposed 
airport is therefore not likely to result in a significant impact on a local population of these 
threatened plant species (if present). 

One endangered population M. viridiflora viridiflora population in the Bankstown, Blacktown, 
Camden, Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local a government area 
which is listed as an endangered population under the TSC Act was recorded at the airport site. 
A total of 93 stems of Marsdenia viridiflora subsp. viridiflora were recorded at the airport site 
(see Figure 6).).  

Construction of Stage 1 of the proposed airport would completely remove the known local 
population of M. viridiflora viridiflora and its occupied and potential habitat. No stems of M.
viridiflora viridiflora were recorded in the environmental conservation zone or in the longer term 
development area. The closest known records of the species are each around five kilometres 
away near Bringelly and Mulgoa (OEH 2015a). The proposed airport would result in a significant 
impact on the local population of M. viridiflora viridiflora. The quantum of potential impacts on 
this endangered population is summarised in Table 68. 

Impacts may be partially mitigated through the implementation of a translocation program and 
the retention of some potential habitat in the environmental conservation zone (see Section 
9.2). It should be possible to retain the genetic material of this local population of M. viridiflora 
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viridiflora and potentially also to create a viable local population of translocated plants within or 
in the vicinity of the airport site. M. viridiflora viridiflora features an underground tuber up to 
20 cm in diameter (RBGT 2015). Plants with large underground tubers use them as a store of 
resources to produce above ground tissue in response to events such as bushfire, dry periods 
or herbivory. This means that plants with large underground tubers can generally be 
successfully transplanted and so the proposed translocation program should be able to salvage 
many of the M. viridiflora viridiflora individuals at the airport site.  

Changes to water quality or hydrology are unlikely to impact threatened flora habitat that occurs 
downstream of the airport site. Implementation of additional measures are proposed so that the 
proposed airport would have no adverse impact on downstream water quality (GHD 2015c). 
Further resolution of mitigation measures would be provided in the final EIS having regard to 
identified downstream threatened species and potential for impacts. 

Offsets for threatened flora listed under the TSC Act have been calculated using the BioBanking 
methodology for a major project as part of the assessment of offsets for impacts on the 
environment (see section 9.3). 

8.4.3 Threatened fauna species 

The two threatened fauna species discussed in section 8.2.3, the Grey-headed Flying-fox and 
the Swift Parrot, are also listed under the TSC Act. Potential impacts on these species are not 
discussed further in this section. 

Threatened fauna listed under the TSC Act that were recorded at the airport site included the 
Cumberland Plain Land Snail, various small woodland bird species, the Black Bittern, the Little 
Eagle and various microchiropteran bat species. A number of additional bird species are also 
likely to occur and be impacted by the proposed airport. Impacts on these NSW-listed 
threatened fauna species are summarised in Table 69 and discussed further below. 

Table 69 Extent of impacts of Stage 1 on threatened fauna species listed 
under the TSC Act  

Common
Name 

TSC Act 
Status

Likelihood of 
occurrence

Risk of impact Habitat to be 
removed
(hectares) 

Significance 
of impacts 

Grey-headed 
Flying-fox 

Vulnerable Present. Would 
forage throughout the 
airport site. No roost 
camps present at the 
airport site. 

Definite. 
Construction 
would remove 
known habitat. 

120.61 Likely

Swift Parrot Endangered Likely. May forage on 
occasion in the 
airport site during 
winter migration. 

Moderate. 
Construction 
would remove 
potential 
habitat.  

120.61 Unlikely 

Barking Owl Vulnerable Possible. May forage 
in the airport site. 
Limited, generally 
only marginally 
suitable breeding 
habitat present. Few 
local records. 

Moderate. 
Construction 
would remove 
potential 
habitat.  

120.61 Unlikely 
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Common
Name 

TSC Act 
Status

Likelihood of 
occurrence

Risk of impact Habitat to be 
removed
(hectares) 

Significance 
of impacts 

Black Bittern Present. Observed at 
the northern end of 
Badgerys Creek. 

Definite. 
Construction 
would remove 
potential 
habitat. Habitat 
in the Badgerys 
Creek riparian 
corridor would 
be retained in 
the
environmental 
conservation 
zone. 

55.32 Unlikely 

Black-chinned
Honeyeater 
(eastern
subspecies) 

Vulnerable Possible. May occur 
on occasion in larger 
patches in the airport 
site.

Moderate. 
Construction 
would remove 
potential 
habitat.  

120.61 Unlikely 

Blue-billed 
Duck 

Vulnerable Present. May occur 
at larger dams on 
occasion. 

Definite. 
Proposal would 
remove known 
and potential 
habitat. 

23.5 Unlikely 

Diamond 
Firetail 

Vulnerable Likely. Suitable 
woodland and 
grassland habitat 
present. 

Moderate. 
Construction 
would remove 
potential 
habitat.  

120.61 Unlikely 

Gang-gang 
Cockatoo

Vulnerable Possible. May occur 
during winter months. 
Unlikely to breed in 
the airport site.  

Moderate. 
Construction 
would remove 
potential 
habitat.  

120.61 Unlikely 

Little Eagle Vulnerable Present. Individuals 
observed, mainly on 
the western side of 
the airport site. 

Definite. 
Proposal would 
remove known 
habitat. 

882.54 Unlikely 

Little Lorikeet Vulnerable Present. Some 
suitable potential 
habitat present. 

Definite. 
Proposal would 
remove known 
habitat. 

120.61 Unlikely 

Masked Owl Vulnerable Likely. May forage in 
the airport site. 
Limited, generally 
only marginally 
suitable breeding 
habitat present. 

Moderate. 
Construction 
would remove 
potential 
habitat.  

120.61 Unlikely 

Powerful Owl Vulnerable Likely. May forage in 
the airport site. 
Limited, generally 
only marginally 
suitable breeding 
habitat present. 

Moderate. 
Construction 
would remove 
potential 
habitat.  

120.61 Unlikely 

Scarlet Robin Vulnerable Present. Recorded in 
the riparian corridor 
along Badgerys 
Creek. 

Definite. 
Construction 
would remove 
known habitat. 

120.61 Unlikely 

Speckled 
Warbler 

Vulnerable Possible. Some 
suitable potential 
habitat present, 
however may not be 
of appropriate patch 
size. No individuals 
recorded during 
surveys. 

Moderate. 
Construction 
would remove 
potential 
habitat.  

120.61 Unlikely 
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Common
Name 

TSC Act 
Status

Likelihood of 
occurrence

Risk of impact Habitat to be 
removed
(hectares) 

Significance 
of impacts 

Varied Sittella Vulnerable Present. Recorded in 
the riparian corridor 
along Badgerys 
Creek. 

Definite. 
Construction 
would remove 
known habitat 
adjoining the 
Badgerys 
Creek riparian 
corridor. 

120.61 Unlikely 

Eastern
Bentwing-bat 

Vulnerable Possibly recorded 
(Anabat). May forage 
throughout the airport 
site. Could roost 
under bridges and in 
buildings. 

High.
Construction 
would remove 
habitat in which 
this species 
has possibly 
been recorded. 

909.53 Unlikely 

Eastern False 
Pipistrelle

Vulnerable Previously recorded. 
Would forage in 
woodland habitat. 
May roost in hollow-
bearing trees and 
bridges, culverts etc 
at the airport site. 

High.
Construction 
would remove 
habitat in which 
this species 
has previously 
been recorded. 

120.61 Likely

Eastern
Freetail-bat 

Vulnerable Present. Most 
common bat species 
recorded. May roost 
in hollow-bearing 
trees and bridges, 
culverts etc at the 
airport site. 

Definite. 
Construction 
would remove 
known habitat. 

120.61 Likely

Greater Broad-
nosed Bat 

Vulnerable Likely. Would forage 
throughout the airport 
site. May roost in 
hollow-bearing trees 
and bridges, culverts 
etc at the airport site. 

High.
Construction 
would remove 
habitat in which 
this species 
has possibly 
been recorded. 

909.53 Likely

Large-footed 
Myotis 

Vulnerable Probably recorded. 
Likely to forage along 
creeks and above 
dams. May roost 
under bridges and in 
tree hollows at the 
airport site. 

Definite. 
Construction 
would remove 
known habitat. 

55.32 Possible

Yellow-bellied 
Sheathtail-bat 

Vulnerable Possible. Suitable 
foraging and roosting 
habitat present. Few 
local records. 

Moderate. 
Construction 
would remove 
potential 
habitat.  

909.53 Likely

Cumberland 
Plain Land 
Snail 

Endangered Present. Occurs in 
larger remnant 
patches of 
Cumberland Plain 
Woodland with deep 
leaf litter. 

Definite. 
Construction 
would remove 
known habitat. 

120.61 Likely

Notes 1) based on all areas of good quality native vegetation as detailed in Table 58. 
2) based on the area of artificial wetlands and good quality riparian vegetation as detailed in Table 58. 
3) based on all areas of native vegetation, grassland and artificial wetlands as detailed in Table 58. 
4) based on all areas of native vegetation and grassland as detailed in Table 58. 

The Cumberland Plain Land Snail was generally recorded during recent surveys in larger 
patches of woodland and forest that were generally subject to less grazing pressure, however in 
some locations grazing was occurring. Previous surveys for the earlier 1997-1999 EIS also 
generally recorded the species in the larger woodland and forest patches, and also within linear 
vegetation along Longleys Road. Vegetation types included Cumberland Plain Woodland, 
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Shale-gravel Transition Forest and River Flat Eucalypt Forest, and included good quality and 
poor quality vegetation as identified by vegetation surveys. Based on a conservative estimate 
and assuming all woodland and forest vegetation is potential habitat for the species, the 
proposed airport would remove a total of 120.6 hectares of occupied and potential habitat. 
Given the sedentary nature of the species and limited ability to colonise new areas, only part of 
this habitat is likely to be occupied by the species. Some occupied and potential habitat would 
be retained within the environmental conservation zone along Badgerys Creek and in the 
western portion of the airport site, although much of the riparian vegetation is not suitable 
habitat for this species, which is more likely to occur in Cumberland Plain Woodland or at the 
intergrade of River-flat Eucalypt Forest and Cumberland Plain Woodland. The loss of habitat at 
the airport site would have a significant impact on this species. The removal of good quality 
occupied patches of vegetation would remove entire local populations/subpopulations and 
would reduce genetic diversity of the species in the locality of the airport site. 

Small woodland birds recorded in the study area included the Scarlet Robin and the Varied 
Sittella. The Scarlet Robin and the Varied Sittella were both recorded along the Badgerys Creek 
riparian corridor, but could occur in any of the woodland and forest patches. A number of 
additional small woodland birds may also occur, but were not recorded during surveys (Table 
28).The proposal would remove about 120.6 hectares of woodland and forest vegetation for 
threatened woodland birds. 61 hectares of occupied and potential habitat would be retained 
within the environmental conservation zone along Badgerys Creek and in the western portion of 
the airport site. The loss of this vegetation would reduce the total area of habitat for these 
threatened woodland bird species in the locality. Many of these species require large patches of 
intact vegetation for their survival, and may only occur at the airport site on a transient basis, if 
at all, and are highly unlikely to breed at the site. Given that these species are likely to mainly 
occur along the riparian corridor which would be protected as an environmental conservation 
zone, the impacts of the proposal would be limited, and it is unlikely to result in a significant 
impact on these species. 

The Little Eagle was recorded regularly soaring above the airport site. No nests were observed 
at the site, however the species may nest in tall trees present in some stands. The airport site 
may support a number of breeding pairs. Good quality foraging habitat for the Little Eagle is 
provided by the high numbers of rabbits and hares observed at the site. Similar foraging habitat 
is likely to be present throughout agricultural areas within the locality. The construction and 
operation of the proposed airport would remove 882.5 hectares of potential foraging and 
breeding habitat for the Little Eagle. The species may continue to forage above the southern 
portion of the site prior to this area being developed. Soaring individuals are at risk of mortality 
from aircraft strike. The proposed airport would reduce the area of available habitat for the 
species in the locality. Given the large home ranges, and large area of potential habitat present 
in the locality, this is unlikely to be a significant impact on the species. 

Three Blue-billed Ducks were observed at a large artificial dam in the Stage 1 construction 
footprint.  In NSW this species occurs mainly in the Murray-Darling Basin, and only during 
summer or in drier years that they occur in coastal areas. The Blue-Billed Duck would be a rare 
visitor to the airport site, and would not breed at the airport site. The construction and operation 
of the proposed airport would remove 25.4 hectares of artificial wetlands that would provide only 
occasional foraging habitat for a few individuals. No breeding habitat would be removed. There 
is a very low risk of mortality from aircraft strike give the low numbers of individuals that may 
occur in the area. Changes to water quality or hydrology are unlikely to impact Blue-billed Duck 
habitat that may occur downstream of the airport site. Implementation of additional measures 
are proposed so that the proposed airport would have no adverse impact on downstream water 
quality (GHD 2015c). Further resolution of mitigation measures would be provided in the final 
EIS having regard to potential impacts on Blue-billed Duck populations and their habitat that 
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may occur downstream of the site and the potential for impacts. Given these points, the 
proposed airport is unlikely to have a significant impact on this species. 

No threatened owls were recorded at the airport site, however local records exist for the 
Powerful Owl, Masked Owl and Barking Owl. Most local records of these species are associated 
with well vegetated areas such as the Blue Mountains National Park, Warragamba area, Bents 
Basin State Conservation Area and Mulgoa Nature Reserve. A range of prey species, including 
possums, rabbits and birds were recorded at the site. These owl species could potentially 
forage at the site on occasion, however given the large areas of cleared land in the area, the 
airport site is not likely to be core habitat for these species. Large, hollow-bearing trees are 
present that are theoretically suitable for breeding. As per the previous point, however, given the 
lack of good quality foraging habitat, breeding is unlikely to occur in the airport site. The 
proposed airport would remove up to 120.6 hectares of woodland and forest habitat. 61 
hectares of potential habitat would be retained within the environmental conservation zone 
along Badgerys Creek and in the western portion of the airport site. Strike risk for most birds 
during operation is considered to be low (Avisure 2015). Given the lack of evidence of these 
species at the site, and the patchy nature of the vegetation to be removed, the proposed airport 
is unlikely to have a significant impact on these species. 

The Gang-gang Cockatoo was not recorded during targeted surveys, but may forage at the 
airport site during cooler months. Most local records of this species are associated with well 
vegetated areas such as the Blue Mountains. This species often moves to lower altitudes during 
autumn and winter, occurring in drier more open eucalypt forests and woodlands, and is often 
recorded in urban areas. During spring and summer it moves to tall mountain forests and 
woodlands for breeding. As such, the Gang-gang Cockatoo is unlikely to breed at the airport 
site. The proposed airport would remove up to 120.6 hectares of woodland and forest, which is 
potential foraging habitat for the species. 61 hectares of potential habitat would be retained 
within the environmental conservation zone along Badgerys Creek and in the western portion of 
the airport site. Strike risk for most birds during operation is considered to be low (Avisure 
2015). Given the lack of evidence of this species at the site, the patchy nature of the vegetation 
to be removed, and that breeding at the site is unlikely, the proposed airport is unlikely to have a 
significant impact on this species.  

The Little Lorikeet was recorded flying over woodland in the airport site. This species tends to 
occur in large remnants, with most breeding records from west of the Great Dividing Range. The 
airport site is likely to provide foraging habitat for occasional transient visitors. Given the patchy 
nature of the vegetation, low density of hollow-bearing trees, and the fact that most breeding 
occurs west of the Great Dividing Range, this species is unlikely to breed at the site. The 
proposed airport would remove up to 120.6 hectares of woodland and forest, which is potential 
foraging habitat for the species. 61 hectares of potential habitat would be retained within the 
environmental conservation zone along Badgerys Creek and in the western portion of the airport 
site. Strike risk for most birds during operation is considered to be low (Avisure 2015). Given the 
lack of evidence of this species at the site, the patchy nature of the vegetation to be removed, 
and that breeding at the site is unlikely, the proposed airport is unlikely to have a significant 
impact on this species. 

The Black Bittern was recorded within the Badgerys Creek riparian corridor near Elizabeth 
Drive. Preferred habitat for this species at the airport site is mainly located along this riparian 
corridor, which will mostly be retained within the environmental conservation zone. It could also 
occur at wetlands on the airport site where there is suitable cover and the riparian corridors of 
Duncans Creek and Oaky Creek. A total of about 55.3 hectares of wetland and riparian 
vegetation would be removed for the Stage 1 development. Not all of this area would be 
suitable for the species, as it requires dense vegetation for cover. Changes to water quality or 
hydrology are unlikely to impact Black Bittern habitat that may occur downstream of the airport 
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site. Implementation of additional measures are proposed so that the proposed airport would 
have no adverse impact on downstream water quality (GHD 2015c). Further resolution of 
mitigation measures would be provided in the final EIS having regard to potential impacts on 
Black Bittern populations and their habitat that may occur downstream of the site and the 
potential for impacts. Around 61 hectares of potential habitat would be retained within the 
environmental conservation zone along Badgerys Creek and in the western portion of the airport 
site. Given the protection of the Badgerys Creek corridor and the large numbers of artificial 
wetlands present in the locality, the proposed airport is unlikely to have a significant impact on 
this species. 

A number of threatened microchiropteran bat species were recorded at the airport site during 
recent and previous surveys. Additional threatened bat species may also occur (see Table 69). 
The Stage 1 development would remove 120.6 hectares of forest and woodland foraging habitat 
for bats, 762.2 hectares of native and exotic grassland (foraging habitat for open country 
species such as the Eastern Bentwing Bat), and 25.4 hectares of wetland habitat (foraging 
habitat for the Large-footed Myotis and other bat species). 61 hectares of potential habitat 
would be retained within the environmental conservation zone along Badgerys Creek and in the 
western portion of the airport site. There are relatively extensive areas of similar foraging habitat 
in the locality including around 17,393 hectares of woody native vegetation interspersed with 
open country (see Figure 7).  

No breeding habitat is present for the cave-breeding species such as the Eastern Bentwing Bat 
though they may occupy diurnal roosts in bridges or culverts. The Eastern Bentwing Bat will 
forage in open country and females may travel hundreds of kilometres to the nearest maternity 
colony (Churchill 2008). The proposed airport is unlikely to have a significant impact on the 
Eastern Bentwing Bat 

The Large-footed Myotis is mainly known to breed in caves and other man-made structures, 
however there is evidence it may also breed in tree hollows (Campbell 2009). The colony of 
bats (probably Large-footed Myotis) observed under Badgerys Creek bridge may include 
breeding individuals. This bridge could be removed as part of road upgrades for the proposed 
airport and may impact breeding for a small number of individuals. Removal of any remaining 
buildings could also result in the loss of breeding habitat for bats. The removal of tree hollows 
may also reduce breeding habitat for this species in the locality. There are large areas of 
potential breeding habitat in the locality for this species, including around 17,393 hectares of 
woody native vegetation that would contain tree hollows as well as buildings, bridges and 
culverts. The Large-footed Myotis would forage along rivers and above dams throughout the 
locality. Changes to water quality or hydrology are unlikely to impact Large-footed Myotis habitat 
that occurs downstream of the airport site. Implementation of additional measures are proposed 
so that the proposed airport would have no adverse impact on downstream water quality (GHD 
2015c). Further resolution of mitigation measures would be provided in the final EIS having 
regard to identified downstream threatened species and potential for impacts. The proposed 
airport may have a significant impact on this species if it uses tree hollows in the airport site for 
breeding. Significant impacts on the foraging habitat are unlikely given the wide-ranging nature 
of this species. 

Hollow-bearing trees may provide roosting and breeding habitat for the threatened bat species 
listed in Table 69 and in particular the Eastern Freetail Bat, which was the most common bat 
species recorded during the recent surveys. Occasional hollow paddock trees are present, and 
some larger, more intact patches of native vegetation contain occasional hollow-bearing trees. 

The construction of the proposed airport and other associated infrastructure would result in the 
loss of hollow-bearing trees. Given the historical clearing that has occurred at the airport site 
and surrounding areas, hollow-bearing trees occur in generally low densities. As such, hollows 
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present at the airport site are likely to be important for maintaining breeding populations of local 
populations of bats. A proportion of the hollow-bearing trees at the airport site would be 
protected along the Badgerys Creek riparian corridor and the rest of the environmental 
conservation zone. 

Given the large scale of the Stage 1 construction impact zone a relatively large number of 
individual microbats may be harmed and the habitat resources to be removed may be significant 
to local populations of these threatened bats. Bat populations at the airport site would 
experience additional risk and energy costs associated with travelling to occupy alternative 
habitat. There is also likely to be competition with resident bats in these alternative habitats, 
particularly for comparatively scarce resources such as hollow-bearing trees, which may lead to 
an overall decline in population sizes. Further development of the locality would follow as a 
result of construction, resulting in additional clearing of foraging and roosting habitat for 
microbat species. Based on the considerations above, the construction of the proposed airport 
is likely to result in a significant impact on the threatened obligate hollow-breeding microbat 
species Eastern False Pipistrelle, Eastern Freetail-bat, Greater Broad-nosed Bat, and Yellow-
bellied Sheathtail-bat through direct impacts on individual bats and removal of a substantial 
area of foraging and roosting habitat. 

As discussed in Section 6.1.1, while individuals of these fauna species may be at risk of 
mortality from aircraft strike during operation, this is unlikely to substantially impact any 
populations as a whole. Operation of the proposed airport would increase general traffic in the 
area surrounding the airport site, and could result in increased risk of fauna mortality on 
surrounding roads. In the context of the current level of development and volume of traffic in the 
locality these additional impacts are unlikely to substantially impact any populations as a whole. 

Offsets for threatened fauna listed under the TSC Act have been calculated using the 
BioBanking methodology for a major project (see section 9.3). 
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9. Recommended management measures 
Recommended measures to mitigate biodiversity loss arising from the construction and 
operation of the proposed WSA are presented in this section according to the hierarchy of 
avoidance, mitigation and offsetting of impacts. 

9.1 Avoidance of impacts 

The airport site was selected based on criteria such as site topography, surrounding 
topography, proximity to infrastructure, and the need to minimise potential environmental and 
social impacts. Given this range of selection criteria, the size of site required and the constraints 
associated with the safe operation of an airport it would not have been possible to completely 
avoid impacts on biodiversity values. The airport site that has been selected is rural and 
residential land that has been extensively modified by clearing for agriculture, dwellings and 
industry. Impacts on native flora and fauna, while significant, are substantially less than would 
be associated with an undisturbed ‘green field’ site. Construction of the Stage 1 development 
would result in direct impacts within a 1065 hectare disturbance footprint of which 280.8 
hectares is native vegetation. 

The portion of the Badgerys Creek corridor within the airport site would be protected as part of 
the 122 hectares of land in the environmental conservation zone (see Figure 2). The 
environmental conservation zone includes around 61 hectares of native vegetation and 
representative areas of each of the vegetation types at the airport site (see Table 58). This 
report assumes that the 61 hectares of land within the conservation zone that does not currently 
contain native vegetation would be revegetated. The environmental conservation zone is well 
placed around the perimeter of the airport site to maintain vegetation connectivity and to provide 
opportunity for fauna movement and other ecological processes that are necessary to maintain 
biodiversity values. 

The opportunity to further modify the extent or layout of the proposed airport is limited by 
constraints such as the length and position of the runway, size of terminal and parking required, 
access, security and the obstacle limitation surface that is required to ensure safe operation of 
the proposed airport. As such, there is little opportunity to further avoid impacts on biodiversity 
values at the airport site. 

It is expected that the longer term development area outside the Stage 1 construction impact 
zone would not be cleared and grubbed until required for construction of the second runway or 
other developments that would be the subject of separate approvals. This approach means that 
longer term impacts on biodiversity values outside the Stage 1 construction impact zone would 
be avoided for as long as is practicable. As such, it is expected that native vegetation and 
habitat in the areas outside the Stage 1 construction impact zone would help to maintain 
biodiversity values in the locality for up to 20 years or more after the Stage 1 construction 
impacts. Biodiversity values would be maintained in the longer term development area through: 

 retention of native vegetation and flora and fauna populations in areas not subject to 
development for up to 20 years. This would help maintain the viability of populations 
outside the airport site by providing source populations for ecological processes such as 
pollination, reproduction and recruitment as well as helping to maintain genetic variability; 

 retention of habitat resources, including potential refuge habitat and resources such as 
tree-hollows, in areas not subject to development for up to 20 years for fauna displaced 
by clearing for Stage 1; and 
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 maintenance of habitat connectivity, including locally important vegetated corridors linking 
larger patches of Cumberland Plain Woodland at the airport site with riparian corridors 
extending away from the site.  

A staged vegetation clearing process would be implemented during construction of Stage 1. 
This would provide opportunity for fauna that are resident in the Stage 1 construction impact 
zone to seek refuge in alternative habitat in the environmental conservation zone, longer term 
development impact zone or outside the airport site. Clearing would commence in the north east 
of the site and proceed south and west. The clearing will be undertaken before the construction 
of the Southern perimeter fence to allow fauna to relocate towards the environmental 
conservation zone and off site. This approach will be taken to maximise the opportunity for 
resident fauna to vacate the clearing footprint via vegetated remnants and move toward 
alternative habitat.  

9.2 Recommended mitigation of impacts 

In order to address the potential impacts of the proposed airport on biodiversity values as 
discussed in Sections 5, 6 and 8 the recommended mitigation and management measures 
outlined in Table 70 should be implemented. 

The recommended mitigation and management measures have been presented according to 
the specific environmental issue which they are intended to address and split into ‘Design’, ‘Pre-
construction’ ‘Construction’ and ‘Operation’ stages of the proposed airport.  

A Construction and Environmental Management Plan (CEMP) would be prepared that would 
identify the specific measures for the ‘Pre-construction’ and ‘Construction’ stages and would 
include work methods, contingencies, roles and responsibilities. The CEMP would specify, as a 
minimum, industry-standard measures for the management of environmental hazards and risks 
prepared with reference to the outline in Table 70. Sub-plans would be prepared with additional 
detail relating to specific environmental factors.  

It should be noted that a precautionary approach has been adopted in the biodiversity 
assessment and that the assessment of residual impacts on biodiversity values at the airport 
site does not rely on the effectiveness of mitigation measures. For instance residual impacts 
and biodiversity offsets have been calculated based on the removal of all threatened plants in 
the Stage 1 construction impact zone whereas it is likely that a proportion of the resident 
populations would survive the proposed translocation program. 

Additional design measures would need to be assessed and designed for implementation 
during the detailed design phase to ensure that downstream impacts could be fully mitigated. 
Additional mitigation and management measures, including water quality monitoring, should 
also be implemented during the construction and operational phases of the project (GHD 
2015c). Further resolution of mitigation measures would be provided in the final EIS having 
regard to identified downstream threatened species and potential for impacts. Residual impacts 
on downstream environments would be reassessed once the effectiveness of the final suite of 
mitigation measures have been designed and assessed. 
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d 

to
 re

du
ce

 th
e 

po
te

nt
ia

l f
or

 im
pa

ct
s 

on
 re

le
va

nt
 

sp
ec

ie
s.

 T
he

se
 s

ho
ul

d 
in

cl
ud

e:
 


 

m
ap

s 
id

en
tif

yi
ng

 lo
ca

tio
ns

 o
f t

hr
ea

te
ne

d 
sp

ec
ie

s;
 


 

sc
op

e 
an

d 
re

qu
ire

m
en

ts
 fo

r t
ar

ge
te

d 
su

rv
ey

s,
 p

re
-c

le
ar

in
g 

su
rv

ey
s;

 


 

un
ex

pe
ct

ed
 fi

nd
s 

pr
ot

oc
ol

; 


 

sa
lv

ag
e 

an
d 

tra
ns

lo
ca

tio
n 

of
 th

re
at

en
ed

 s
pe

ci
es

 a
s 

pe
r t

he
 m

ea
su

re
s 

re
co

m
m

en
de

d 
be

lo
w

; 


 

cl
ea

rin
g 

pr
ot

oc
ol

s;
 a

nd
 


 

re
po

rti
ng

 a
nd

 a
da

pt
iv

e 
m

an
ag

em
en

t m
ea

su
re

s.
 

P
re

-c
on

st
ru

ct
io

n 

Th
re

at
en

ed
 fl

or
a 

tra
ns

lo
ca

tio
n 

pl
an

 
A

 th
re

at
en

ed
 fl

or
a 

sa
lv

ag
e 

an
d/

or
 tr

an
sl

oc
at

io
n 

su
b 

pl
an

 to
 th

e 
C

E
M

P
 s

ho
ul

d 
be

 p
re

pa
re

d 
in

 c
on

su
lta

tio
n 

w
ith

 th
e 

A
us

tra
lia

n 
B

ot
an

ic
 G

ar
de

n,
 M

ou
nt

 A
nn

an
. I

t i
s 

re
co

m
m

en
de

d 
th

at
 th

is
 in

cl
ud

e 
co

ns
id

er
at

io
n 

of
 th

e 
sa

lv
ag

e 
an

d 
pr

op
ag

at
io

n 
or

 tr
an

sp
la

nt
in

g 
of

 th
e 

kn
ow

n 
lo

ca
l p

op
ul

at
io

ns
 o

f P
ul

te
na

ea
 p

ar
vi

flo
ra

 a
nd

 M
ar

sd
en

ia
 v

iri
di

flo
ra

 s
ub

sp
. 

vi
rid

ifl
or

a 
an

d 
an

y 
ot

he
r t

hr
ea

te
ne

d 
pl

an
ts

 d
et

ec
te

d 
at

 th
e 

ai
rp

or
t s

ite
. T

he
 p

la
n 

sh
ou

ld
 c

on
si

de
r t

he
 s

ui
ta

bi
lit

y 
of

 s
ite

s 
w

ith
in

 th
e 

en
vi

ro
nm

en
ta

l c
on

se
rv

at
io

n 
zo

ne
 a

nd
 a

ny
 b

io
di

ve
rs

ity
 o

ffs
et

 s
ite

s 
th

at
 a

re
 w

ith
in

 th
e 

vi
ci

ni
ty

 o
f t

he
 a

irp
or

t 
si

te
 in

 o
rd

er
 to

 m
ai

nt
ai

n 
po

pu
la

tio
ns

 o
f t

he
se

 s
pe

ci
es

 a
s 

cl
os

e 
to

 th
ei

r o
rig

in
al

 lo
ca

tio
n 

as
 is

 p
os

si
bl

e.
 

P
re

-c
on

st
ru

ct
io
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R
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d 
tim

in
g 

of
 

im
pl

em
en

ta
tio

n 

P
re

-c
le

ar
an

ce
 

su
rv

ey
s 

fo
r 

th
re

at
en

ed
 

sp
ec

ie
s 

P
re

-c
le

ar
an

ce
 s

ur
ve

ys
 s

ho
ul

d 
be

 u
nd

er
ta

ke
n 

by
 a

 q
ua

lif
ie

d 
ec

ol
og

is
t a

nd
 th

e 
re

qu
ire

d 
m

et
ho

do
lo

gy
 w

ill
 b

e 
de

ve
lo

pe
d 

fo
r t

ar
ge

t s
pe

ci
es

 a
s 

pa
rt 

of
 th

e 
C

E
M

P
. S

pe
ci

fic
 m

an
ag

em
en

t p
la

ns
 s

ho
ul

d 
be

 p
re

pa
re

d 
as

 s
ub

-p
la

ns
 to

 th
e 

C
E

M
P

 to
 

m
an

ag
e 

im
pa

ct
s 

on
 th

re
at

en
ed

 fl
or

a 
an

d 
fa

un
a 

sp
ec

ie
s 

as
 o

ut
lin

ed
 a

bo
ve

. S
ur

ve
ys

 s
ho

ul
d 

in
cl

ud
e:

 


 

ad
di

tio
na

l t
ar

ge
te

d 
se

ar
ch

es
 o

f t
he

 a
irp

or
t s

ite
 fo

r t
he

 G
re

en
 a

nd
 G

ol
de

n 
B

el
l F

ro
g 

in
 o

pt
im

al
 c

on
di

tio
ns

 to
 c

on
fir

m
 

th
at

 th
ey

 a
re

 n
o 

pr
es

en
t a

t t
he

 s
ite

 (s
ur

ve
ys

 fo
r t

he
 s

pe
ci

es
 w

er
e 

co
nd

uc
te

d 
at

 th
e 

en
d 

of
 th

e 
su

rv
ey

 s
ea

so
n 

an
d 

w
er

e 
su

bj
ec

t t
o 

ac
ce

ss
 c

on
st

ra
in

ts
 a

s 
di

sc
us

se
d 

in
 S

ec
tio

n 
3.

4.
3)

. A
 m

an
ag

em
en

t p
la

n 
sh

ou
ld

 b
e 

pr
ep

ar
ed

 a
s 

a 
su

b 
pl

an
 to

 th
e 

C
E

M
P

 to
 p

ro
vi

de
 m

or
e 

de
ta

il 
on

 G
re

en
 a

nd
 G

ol
de

n 
B

el
l F

ro
g 

re
lo

ca
tio

n 
an

d 
ha

bi
ta

t m
an

ag
em

en
t 

sh
ou

ld
 th

is
 s

pe
ci

es
 b

e 
lo

ca
te

d 
du

rin
g 

ta
rg

et
ed

 s
ur

ve
ys

. F
ro

g 
co

lle
ct

io
n 

an
d 

re
lo

ca
tio

n 
w

ou
ld

 n
ee

d 
to

 b
e 

co
nd

uc
te

d 
by

 a
pp

ro
pr

ia
te

ly
 e

xp
er

ie
nc

ed
 e

co
lo

gi
st

s;
 


 

ta
rg

et
ed

 s
ea

rc
he

s 
of

 th
e 

ai
rp

or
t s

ite
 fo

r t
he

 C
um

be
rla

nd
 P

la
in

 L
an

d 
S

na
il 

(in
 s

ui
ta

bl
e 

co
nd

iti
on

s)
 a

nd
 s

al
va

ge
 a

nd
 

re
lo

ca
tio

n 
of

 a
ny

 s
na

ils
 a

nd
/o

r s
ui

ta
bl

e 
sh

el
te

r s
ite

s 
th

at
 a

re
 d

et
ec

te
d.

 A
 m

an
ag

em
en

t p
la

n 
sh

ou
ld

 b
e 

pr
ep

ar
ed

 a
s 

a 
su

b 
pl

an
 to

 th
e 

C
E

M
P

 to
 p

ro
vi

de
 m

or
e 

de
ta

il 
on

 C
um

be
rla

nd
 P

la
in

 L
an

d 
S

na
il 

re
lo

ca
tio

n 
an

d 
ha

bi
ta

t 
m

an
ag

em
en

t. 
S

na
ils

 a
nd

/o
r s

ui
ta

bl
e 

sh
el

te
r s

ite
s 

w
ou

ld
 b

e 
re

lo
ca

te
d 

to
 a

pp
ro

pr
ia

te
 h

ab
ita

t n
ea

r t
he

 a
irp

or
t s

ite
. 

S
na

il 
co

lle
ct

io
n 

an
d 

re
lo

ca
tio

n 
w

ou
ld

 n
ee

d 
to

 b
e 

co
nd

uc
te

d 
by

 a
pp

ro
pr

ia
te

ly
 e

xp
er

ie
nc

ed
 e

co
lo

gi
st

s.
 D

is
cu

ss
io

n 
w

ou
ld

 o
cc

ur
 w

ith
 O

E
H

 a
bo

ut
 th

e 
lo

ca
tio

n 
of

 th
e 

re
ce

iv
er

 s
ite

s.
 


 

su
rv

ey
 o

f a
ny

 b
rid

ge
s 

or
 c

ul
ve

rts
 th

at
 n

ee
d 

re
m

ov
al

 to
 s

ea
rc

h 
fo

r r
oo

st
in

g 
ba

ts
; 


 

pr
e-

cl
ea

rin
g 

su
rv

ey
s 

fo
r l

ar
ge

r b
ird

s’
 n

es
ts

, p
ar

tic
ul

ar
ly

 th
e 

W
hi

te
-b

el
lie

d 
S

ea
-E

ag
le

 a
nd

 L
itt

le
 E

ag
le

; a
nd

 


 

ta
rg

et
ed

 s
ea

rc
he

s 
fo

r t
hr

ea
te

ne
d 

flo
ra

 s
pe

ci
es

 in
 a

re
as

 o
f a

pp
ro

pr
ia

te
 h

ab
ita

t. 

P
re

-c
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e
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R
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d 
tim

in
g 
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im
pl
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tio

n 

H
ab

ita
t c

le
ar

in
g 

an
d 

fa
un

a 
m

an
ag

em
en

t 
pr

ot
oc

ol
 

M
ea

su
re

s 
fo

r t
he

 m
an

ag
em

en
t o

f i
m

pa
ct

s 
on

 fa
un

a 
sp

ec
ie

s 
du

rin
g 

cl
ea

rin
g 

ac
tiv

iti
es

 s
ho

ul
d 

be
 d

ev
el

op
ed

 a
nd

 
in

co
rp

or
at

ed
 in

to
 th

e 
C

E
M

P
, i

nc
lu

di
ng

 th
e 

fo
llo

w
in

g 
m

ea
su

re
s:

 


 

pr
ep

ar
at

io
n 

of
 a

 n
es

t b
ox

 s
tra

te
gy

 in
cl

ud
in

g 
pr

ov
is

io
ns

 fo
r: 

– 
in

st
al

la
tio

n 
of

 n
es

t-b
ox

es
 w

ith
in

 c
on

se
rv

at
io

n 
ar

ea
s 

pr
io

r t
o 

cl
ea

rin
g 

ar
ea

s 
of

 n
at

iv
e 

ve
ge

ta
tio

n 
on

 th
e 

ai
rp

or
t 

si
te

 to
 p

ro
vi

de
 a

 s
af

e 
lo

ca
tio

n 
fo

r h
ol

lo
w

-d
w

el
lin

g 
fa

un
a 

to
 b

e 
tra

ns
fe

rr
ed

 to
 d

ur
in

g 
cl

ea
rin

g 
op

er
at

io
ns

; a
nd

 

– 
sa

lv
ag

e 
of

 n
at

iv
e 

fa
un

a 
fro

m
 e

xi
st

in
g 

ne
st

 b
ox

es
 o

n 
th

e 
ai

rp
or

t s
ite

 p
rio

r t
o 

th
ei

r r
em

ov
al

 a
nd

 tr
an

sl
oc

at
io

n 
of

 
fa

un
a 

to
 n

ew
ly

 e
st

ab
lis

he
d 

ne
st

 b
ox

 s
ite

s.
 


 

pr
e-

cl
ea

rin
g 

su
rv

ey
s 

un
de

rta
ke

n 
by

 a
 s

ui
ta

bl
y 

qu
al

ifi
ed

 e
co

lo
gi

st
 to

 m
ar

k 
an

d 
m

ap
 h

ol
lo

w
-b

ea
rin

g 
tre

es
, l

og
s 

an
d 

ex
is

tin
g 

ne
st

 b
ox

es
 th

at
 w

ou
ld

 re
qu

ire
 fa

un
a 

m
an

ag
em

en
t d

ur
in

g 
re

m
ov

al
;  


 

es
ta

bl
is

hi
ng

 p
ro

to
co

ls
 fo

r t
he

 s
ta

ge
d 

cl
ea

rin
g 

ve
ge

ta
tio

n 
an

d 
sa

fe
 tr

ee
 fe

lli
ng

 a
nd

 lo
g 

re
m

ov
e 

to
 re

du
ce

 th
e 

ris
k 

of
 

fa
un

a 
m

or
ta

lit
y;

 


 

pr
ot

oc
ol

s 
fo

r t
he

 c
ap

tu
re

 a
nd

 re
lo

ca
tio

n 
of

 le
ss

 m
ob

ile
 fa

un
a 

(s
uc

h 
as

 n
es

tli
ng

 b
ird

s 
an

d 
no

ct
ur

na
l f

au
na

) b
y 

a 
tra

in
ed

 fa
un

a 
ha

nd
le

r; 
an

d 
 


 

pr
ot

oc
ol

s 
fo

r t
he

 a
pp

ro
pr

ia
te

 m
an

ag
em

en
t o

f i
nj

ur
ed

 o
r d

ec
ea

se
d 

in
di

vi
du

al
s.
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W
ee

ds
  

A
 w

ee
d 

m
an

ag
em

en
t p

la
n 

sh
ou

ld
 b

e 
pr

ep
ar

ed
 a

s 
pa

rt 
of

 th
e 

C
E

M
P

 a
nd

 s
ho

ul
d 

in
cl

ud
e:

  


 

im
pl

em
en

tin
g 

so
il 

er
os

io
n 

an
d 

se
di

m
en

t c
on

tro
l m

ea
su

re
s;

 


 

m
ap

pi
ng

 o
f w

ee
d 

in
fe

st
at

io
ns

; 


 

re
m

ov
al

 a
nd

 c
on

tro
l o

f n
ox

io
us

 w
ee

d 
sp

ec
ie

s.
 In

 p
ar

tic
ul

ar
, t

he
 A

lli
ga

to
r W

ee
d 

in
fe

st
at

io
n 

on
 th

e 
da

m
 a

t t
he

 q
ua

rr
y 

sh
ou

ld
 b

e 
er

ad
ic

at
ed

 p
rio

r t
o 

an
y 

w
or

ks
 in

 th
e 

vi
ci

ni
ty

; 


 

ap
pr

op
ria

te
 d

is
po

sa
l o

f w
ee

ds
 a

nd
 w

ee
d-

in
fe

st
ed

 s
oi

ls
; 


 

st
ab

ilis
at

io
n 

of
 d

is
tu

rb
ed

 a
re

as
 fo

llo
w

in
g 

cl
ea

rin
g 

to
 p

re
ve

nt
 w

ee
d 

sp
re

ad
; 


 

m
on

ito
rin

g 
an

d 
ad

ap
tiv

e 
m

an
ag

em
en

t o
f w

ee
ds

; a
nd

 


 

re
po

rti
ng

 o
n 

th
e 

ex
te

nt
, c

om
po

si
tio

n 
an

d 
se

ve
rit

y 
of

 w
ee

d 
in

fe
st

at
io

ns
 a

nd
 a

da
pt

iv
e 

m
an

ag
em

en
t m

ea
su

re
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A
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un
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 fi
nd

s 
pr

ot
oc

ol
 s

ho
ul

d 
be

 p
re

pa
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d 
to
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et

ai
l m
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su
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to
 b

e 
un

de
rta

ke
n 

if 
th

re
at

en
ed

 fl
or

a 
an

d 
fa

un
a 

no
t p

re
vi

ou
sl
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re
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rd

ed
 o
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si

te
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re
 d

et
ec

te
d 

du
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g 
cl
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D
am

de
co

m
m

is
si

on
in

g 
A

 p
ro

to
co

l f
or

 th
e 

de
co

m
m

is
si

on
in

g 
of

 d
am

s 
sh

ou
ld

 b
e 

de
ve

lo
pe

d 
in

 c
on

su
lta

tio
n 

w
ith

 re
le

va
nt

 a
ge

nc
ie

s,
 a

nd
 s

ho
ul

d 
in

cl
ud

e,
 b

ut
 n

ot
 b

e 
re

st
ric

te
d 

to
, t

he
 a

ct
io

ns
 d

es
cr

ib
ed

 b
el

ow
:  


 

da
m

 re
m

ov
al

 s
ho

ul
d 

fo
llo

w
 a

ny
 re

qu
ire

m
en

ts
 o

f a
 G

re
en

 a
nd

 G
ol

de
n 

B
el

l F
ro

g 
m

an
ag

em
en

t p
la

n 
if 

on
e 

ha
s 

be
en

 
pr

ep
ar

ed
 (s

ee
 a

bo
ve

); 


 

th
e 

A
lli

ga
to

r W
ee

d 
in

fe
st

at
io

n 
on

 th
e 

da
m

 a
t t

he
 q

ua
rr

y 
sh

ou
ld

 b
e 

er
ad

ic
at

ed
 p

rio
r t

o 
an

y 
w

or
ks

 in
 th

e 
vi

ci
ni

ty
; 


 

ex
is

tin
g 

da
m

s 
w

ith
in

 th
e 

fo
ot

pr
in

t s
ho

ul
d 

be
 p

ro
gr

es
si

ve
ly

 e
m

pt
ie

d 
ov

er
 a

 n
um

be
r o

f d
ay

s 
to

 a
llo

w
 fa

un
a 

to
 

re
lo

ca
te

 a
s 

th
e 

w
at

er
 is

 re
m

ov
ed

 a
s 

fa
r a

s 
po

ss
ib

le
. S

m
al

le
r d

am
s 

sh
ou

ld
 b

e 
em

pt
ie

d 
by

 w
at

er
 c

ar
ts

 d
ire

ct
ly

 
pu

m
pi

ng
 th

e 
w

at
er

 in
to

 th
ei

r t
an

ks
, l

ar
ge

r d
am

s 
w

ill
 h

av
e 

a 
st

an
dp

ip
e 

in
st

al
le

d;
 


 

da
m

 re
m

ov
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9.3 Offsetting of impacts 

9.3.1 Overview

The EIS guidelines state that the proposed airport will require biodiversity offsets for residual 
significant impacts associated with the airport, calculated in accordance with the Environment 
Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy (the offset 
policy) (DSEWPaC 2012a). The key considerations included in the policy are that: 

 offsets are required for significant residual impacts on matters that are protected under 
the EPBC Act including listed threatened species and communities and the environment, 
where Commonwealth agencies are proposing to take an action; 

 the amount of offset required for threatened species and communities listed under the 
EPBC Act must be calculated using the ‘offset assessment guide’ spreadsheet. The offset 
assessment guide uses a balance sheet approach to calculate the percentage of the 
proposal’s impacts that would be directly offset;  

 at least 90 per cent of the proposed airport’s impacts must be directly offset and the offset 
site must be identified, assessed and securely conserved under a covenant and 
management plan, preferably prior to the impact occurring; and 

 up to 10% of the proposed airport’s impacts may be indirectly offset through contribution 
to a research fund or a conservation program. 

Further consultation with the DotE has revealed that the estimate of offsets for residual impacts 
on the environment, including threatened biota and their habitats listed under the New South 
Wales (NSW) Threatened Species Conservation Act 1995 (TSC Act), should be calculated 
using the NSW Biodiversity Banking and Offsets Scheme (BioBanking) assessment 
methodology.  

The EPBC Act Offsets Policy requires biodiversity offset sites to be securely titled under a 
legally binding conservation covenant and actively managed under a fully funded plan. There 
are a variety of mechanisms for achieving this, including BioBanking, Voluntary Conservation 
Agreements or dedication of land to the National Parks estate.  

At this stage of the planning and assessment for the proposed airport, the intent is to deliver 
biodiversity offsets through conservation of suitable offset sites. The offset sites will be secured 
by registration of a BioBanking agreement on title to the sites. A BioBanking agreement is 
recognised as a practical and secure way of delivering biodiversity offsets and is endorsed by 
the Department as well as OEH and DPE for this purpose. This approach would require the 
purchase of the number and type of biodiversity credits that match the offset area which is 
required to offset proposal’s impacts as calculated in accordance with the EPBC Act offsets 
policy. 

Biodiversity offsets for the proposed airport would be provided via a staged approach. 

1. development of a biodiversity offset package that accompanies the EIS, comprising: 

– a summary of the biodiversity impact assessment for the airport; 

– an estimate of the quantum of biodiversity offsets required; 

– the preferred approach for delivering biodiversity offsets, including a description of 
potential offset sites or other environmental contributions; and 

– concluding statements demonstrating compliance with the assessment requirements 
for the EIS and that the offsets proposed for the airport, when implemented would 
improve or maintain the viability of the protected matters and comply with the offset 
policy. 
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2. Delivery of biodiversity offsets in accordance with the conditions for the proposal, 
comprising: 

– confirmation of the quantum of impacts and biodiversity offsets required; 

– confirmation of the actual biodiversity offset that would be delivered such as a detailed 
description of specific offset sites or alternative environmental contributions; 

– description of the funding and management arrangements for delivering the 
biodiversity offset and the timing of delivery; and 

– concluding statements demonstrating compliance with the conditions for the proposal 
and the offset policy (DSEWPaC 2012a). 

The biodiversity offset package report has been prepared using the EPBC Act offset policy, the 
offsets assessment guide and BioBanking assessment methodology (GHD 2015a) and 
summarised below. The offset package comprises the first stages in the delivery of biodiversity 
offsets for the airport. 

The offset package would build upon biodiversity offsets that would be delivered for the North 
West and South West growth centres strategic assessment, which include the conservation of a 
minimum of 998 hectares of Cumberland Plain Woodland within the growth centres (DoP 2010). 
The offset package has been developed with reference to the strategic assessment for the 
North West and South West growth centres (DoP 2010) and the Cumberland Plain Recovery 
Plan (DECCW 2010). The offset package will complement regional conservation strategies 
including by securing offset sites within identified priority conservation lands that are intended to 
maintain the biodiversity values of the Cumberland Plain (DECCW 2010). 

9.3.2 Summary of impacts requiring offsets 

According to the EPBC Act offset policy biodiversity offsets are required for significant residual 
impacts on matters protected by the EPBC Act, including (as relevant for this report) threatened 
species and communities listed under the EPBC Act and other biodiversity aspects of the 
environment, after any proposed avoidance and mitigation measures have been taken into 
account. The desktop assessment, field surveys and impact assessment included above have 
been used to identify MNES and other biodiversity matters that are known or may occur at the 
airport site and that have the potential to incur a significant impact. Assessments of significance 
have been prepared in accordance with the Significant impact guidelines 1.1 (DotE 2013a) for 
impacts on threatened biota listed under the EPBC Act with the potential to be affected by the 
airport and Significant impact guidelines 1.2 (Dote 2013b) for impacts on the environment as a 
result of actions being undertaken by the Commonwealth. The outcome of these assessments 
is that the airport is likely to have a significant impact on: 

 Cumberland Plain Woodland which is listed as a CEEC under the EPBC Act and occurs at 
the airport site. Offsets are required for the removal of 90 hectares of vegetation within the 
local occurrence of the community (see Appendix D); 

 the Grey-headed Flying-fox, which is listed as a vulnerable species under the EPBC Act 
and which has been observed at the airport site. Offsets are required for the removal of 
120 hectares of foraging habitat (see Appendix D); and 

 features of the natural environment including plant populations, fauna populations and 
several species and communities listed under NSW legislation (see Sections 8.3 and 8.4). 

Impacts on EPBC Act-listed biota have been entered in the EPBC Act offset assessment guide 
(see Section 9.3.4). The offset assessment guide can only be used to calculate offsets for 
threatened biota listed under the EPBC Act and so an alternative approach is required for 
impacts on other protected matters. The EPBC Act offsets policy requires that the approach to 
calculating offsets must be in proportion to the level of statutory protection that applies to the 
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protected matter, be of a size and scale proportionate to the residual impacts on the protected 
matter and be scientifically robust and reasonable (DSEWPaC 2013a). The BioBanking 
assessment methodology meets each of these criteria and is supported by DotE for this 
purpose.  

BioBanking credit calculations using the assessment methodology for a major project in NSW 
have been used to estimate offsets for impacts on the environment, including species and 
communities listed under NSW legislation. The outcome of the BioBanking credit calculations is 
that the species credits summarised in Table 71 and the ecosystem credits summarised in 
Table 72 would be required to offset significant residual impacts of the proposed airport on the 
natural environment.  

Table 71 Species credits required to offset impacts of the proposed airport 

Common name Scientific name Threatened 
species 

multiplier 

Species credits 
required 

Black Bittern Ixobrychus flavicollis 1.3 719 

Cumberland Plain Land Snail Meridolum corneovirens 1.3 1568 

Marsdenia viridiflora subsp. 
viridiflora in the Bankstown, 
Blacktown, Camden, Campbelltown, 
Fairfield, Holroyd, Liverpool and 
Penrith local government areas 

Marsdenia viridiflora subsp.
viridiflora - endangered 
population

4.0 3720 

Pultenaea parviflora Pultenaea parviflora 1.5 60 

Southern Myotis Myotis macropus 2.2 656 
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9.3.3 Proposed offsets 

Proposed offset strategy 

The biodiversity offset strategy for the proposed airport is to conserve habitat for the affected 
protected matters by sourcing credits from offset sites which are subject to a BioBanking 
agreement registered on the title of offset sites, as this would ensure they would be securely 
titled and managed for conservation as a biobank in perpetuity. The number and type of 
biodiversity credits required to offset the proposed airport’s impacts as calculated by the offset 
assessment guide would be purchased and retired from offset sites. Additional biodiversity 
credits would be purchased to offset impacts on the natural environment.  

The EPBC Act offset policy requires that a minimum of 90 per cent of the proposed airport’s 
impacts must be directly offset as calculated with the offset assessment guide for listed 
threatened species and communities or as calculated with BioBanking or an alternative metric 
for other protected matters. The remaining offset requirement is able to be met by alternative 
contributions such as a financial contribution to research or conservation. 

The specific components of this strategy that are included in the offset package are described 
below. 

Potential offset sites 

A desktop assessment was performed to identify and describe potential offset sites for the 
airport. Candidate sites would be secured by under a BioBanking agreement that would ensure 
that the offset sites would be securely titled for conservation as a biobank in perpetuity.  

The sources that were considered in the desktop assessment include BioBanking online 
registers administered by OEH, BioBanking assessment reports for existing and potential 
biobank sites and consultation with private landowners and agencies  

The desktop assessment has revealed suitable offset sites that contain Cumberland Plain 
Woodland and/or Grey-headed Flying-fox habitat. Potential offset sites that contain habitat for 
the affected threatened biota and that could be included in this offset package are detailed in 
Table 73. Portions of four of these potential offset sites (Williamswood, Montpelier Stages 1 and 
2 and Durham biobanks) are located in Cumberland Plain Priority Conservation Lands identified 
in the recovery plan for Cumberland Plain Woodland (DECCW 2010, 2011). 
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Table 73 Potential offset sites 

Potential Offset Site Location Total area 
(ha) 

Status and ownership Source 

Williamswood 
biobank 

Mount Hunter 104.4 Established biobank, 
private owner. 

Williamswood Biobank 
BioBanking Assessment 
(GHD 2014a). 

Durham biobank Oxley Park 
(Ropes Creek 
riparian corridor) 

46.85 Potential biobank, 
DPE.

Ropes and South Creek 
Preliminary BioBanking 
Assessment Report (GHD 
2015d). 

Mamre biobank Mamre Park 
(South Creek 
riparian corridor) 

98.1 Potential biobank, 
DPE.

Ropes and South Creek 
Preliminary BioBanking 
Assessment Report (GHD 
2015d). 

Luddenham biobank Mamre Park 
(South Creek 
riparian corridor) 

42 Potential biobank, 
DPE.

Ropes and South Creek 
Preliminary BioBanking 
Assessment Report (GHD 
2015d). 

Roper biobank Minchinbury 
(Ropes Creek 
riparian corridor) 

14.05 Potential biobank, 
DPE.

Ropes and South Creek 
Preliminary BioBanking 
Assessment Report (GHD 
2015d). 

Caddens biobank Claremont 
Meadows (South 
Creek riparian 
corridor) 

36.08 Potential biobank, 
DPE.

Ropes and South Creek 
Preliminary BioBanking 
Assessment Report (GHD 
2015d) 

Dunheved biobank Werrington
County (South 
Creek riparian 
corridor) 

90.17 Potential biobank, 
DPE.

Ropes and South Creek 
Preliminary BioBanking 
Assessment Report (GHD 
2015d). 

Forrester biobank Tregear (Ropes 
Creek riparian 
corridor) 

9.16 Potential biobank, 
DPE.

Ropes and South Creek 
Preliminary BioBanking 
Assessment Report (GHD 
2015d). 

Stage 1 Montpelier 
biobank 

The Oaks 76.24 Potential biobank, 
private owner. Stage 1 Montpelier Biobank 

BioBanking Assessment 
(GHD 2015d). 

Stage 2 Montpelier 
biobank 

The Oaks 79.5 Potential biobank, 
private owner Stage 2 Montpelier Biobank 

BioBanking Assessment 
(GHD in prep). 

Menangle Road 
biobank 

The Oaks 57.07 Potential biobank, 
private owner Menangle Road Biobank 

BioBanking Assessment 
(GHD 2015e). 

Bruelle biobank Mulgoa 27.5 Potential biobank, 
private owner Bruelle biobank site Draft 

Biobank agreement 
assessment (GHD 2015f). 

The Oaks Mowbray Park 40 Established biobank, 
private owner 

The Oaks Biobank 
BioBanking Assessment 
(GHD 2015g). 

Western Sydney 
Parklands ID 120 

Cecil Park 19.4 Established biobank, 
Western Sydney 
Parklands Trust 

The biodiversity credits 
register (OEH 2015b). 

Western Sydney 
Parklands ID 70 

Cecil Park and 
Chandos West 

40.5 Established biobank, 
Western Sydney 
Parklands Trust 

The biodiversity credits 
register (OEH 2015b).



220 | GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265  

There are local occurrences of each of the TECs that would be removed for construction of the 
airport and known or potential habitat for many of the threatened species that would be affected 
at the offset sites (see Table 74 and GHD 2015a).   

Table 74 Threatened species recorded at the potential offset sites 

Common name Scientific name TSC Act 
Status

EPBC Act 
Status

Sites recorded  

Brown Treecreeper 
(eastern subspecies) 

Climacteris picumnus 
subsp. victoriae 

V Dunheved1

Eastern Freetail-bat Mormopterus norfolkensis V Mamre2

Little Eagle Hieraaetus morphnoides V Roper, Luddenham, 
Montpelier Stage 1, 
Montpelier Stage 2, 
Williamswood3

Powerful Owl Ninox strenua V Mamre2

Swift Parrot Lathamus discolor E E Dunheved1

Turquoise Parrot Neophema pulchella V Luddenham1

Varied Sittella Daphoenositta chrysoptera V Dunheved1, Mamre2

Cumberland Plain 
Land Snail 

Meridolum corneovirens E Forrester1, Caddens2

Juniper-leaved 
Grevillea 

Grevillea juniperina subsp.
juniperina 

V Durham3, Roper3

Dillwynia tenuifolia Dillwynia tenuifolia V Roper4

Grey-headed Flying-
fox  

Pteropus poliocephalus  V V Caddens2 and roost camp 
within 500 metres4,

Large-footed Myotis  Myotis macropus  V Mamre2

Pultenaea parviflora Pultenaea parviflora V V Dunheved3

Spiked Rice-flower Pimelea spicata E E Williamswood3

1 = Toolijooa (various dates); 2 = OEH (2015a); 3 = GHD (2014a,b; 2015a,b,c,d,e; in prep.); 4 = PB 
(2013).

The potential offset sites described above contain some areas of native vegetation and habitat 
that is not an appropriate ‘like for like’ match for impacts on the EPBC Act-listed affected 
threatened biota or is associated with biodiversity credits that have already been sold. Only 
appropriate ‘like for like’ vegetation and habitat would be included in the offset package. A 
subset of the habitat available at the potential offset sites has been selected on the basis that it 
would directly offset impacts on the affected threatened biota, and the biodiversity credits which 
are generated to represent the offsets for that area are available for purchase. DotE will require 
these specific areas to be clearly documented and mapped in the final offset package.  
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The criteria for selecting the proposed offset areas are: 

 areas that are linked to biodiversity credits that area available for sale at established 
biobanks or that would be available for sale at proposed biobanks; 

 presence of EPBC Act Cumberland Plain Woodland; 

 presence of habitat for the Grey-headed Flying-fox;  

The ‘proposed offset areas’ (i.e. the specific areas of habitat at potential offset sites that would 
be included in the offset package to offset impacts on the affected threatened biota) are 
summarised in Table 74. 

The area of Grey-headed Flying-fox habitat available in the proposed offset areas (around 401 
hectares) is substantially greater than the estimated area required to meet this species’ offset 
requirement. This area would also contribute offsets for impacts on the environment and so the 
full area has been included in the Offset assessment guide calculations.  
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9.3.4 Preliminary offset assessment guide calculations 

Overview 

The EPBC Act Offset Policy requires a formal assessment of impacts and offset contributions 
for EPBC Act-listed species and communities using the ‘offsets assessment guide’. The offsets 
assessment guide utilises a balance sheet approach to measure impacts and offsets. According 
to the EPBC Act Offsets Policy, controlled actions requiring offsets must achieve a minimum 90 
per cent ‘direct offset’. Direct offsets are defined as ‘those actions that provide a measurable 
conservation gain for an impacted protected matter’. A conservation gain for the protected 
matter may be achieved by measures such as:  

 improving existing habitat ; 

 creating new habitat; 

 reducing threats; and/or 

 averting the loss of a protected matter or its habitat that is under threat.

Offset assessment guide calculations have been performed based on the significant residual 
impacts documented in this report and the EIS and likely conservation and management of the 
potential offset sites. A detailed description of calculations is provided in the Biodiversity Offsets 
Package (GHD 2015a). The output of this preliminary assessment is an estimate of the 
percentage of the airport impacts that would be ‘directly offset’ by the potential offset sites. The 
area of the offset site was treated as a variable in these calculations and adjusted until 100% of 
the proposal’s offsets would be directly offset.  

Once the final offset sites have been identified a 90 per cent direct offset may be acceptable 
under EPBC Act Offset Policy with up to 10 per cent of the offset able to be achieved through 
‘other compensatory measures’, which are ‘those actions that … are anticipated to lead to 
benefits for the impacted protected matter, for example funding for research or educational 
programs’.  

Separate data are entered in the offsets assessment guide for each of the biodiversity-related 
protected matters that may be impacted by the airport however offset contributions for separate 
protected matters may be grouped when it is appropriate to do so. Circumstances where this 
may be appropriate include where the protected matters have similar ecology or habitat 
requirements and where these requirements can be demonstrated to be met by a single offset. 
In these instances, the protected matters with the greatest offset requirement determines the 
quantum of offset required for the project. 

Preliminary Offset assessment guide calculations 

Preliminary offset assessment guide calculations were performed for the affected threatened 
biota based on the following: 

 removal of approximately 88.9 hectares of EPBC Act Cumberland Plain Woodland with a 
site quality score of 6/10 (as described in GHD 2015a); 

 removal of approximately 120.4 hectares of habitat for the Grey-headed Flying-fox with a 
site quality score of 7/10 (as described in GHD 2015a); and 

 the conservation and management of offset sites to achieve increased site quality, 
containing: 

– EPBC Act Cumberland Plain Woodland (as described in GHD 2015a); 

– poorer quality Cumberland Plain Woodland (as described in GHD 2015a); and 

– Grey-headed Flying-fox habitat (as described in GHD 2015a). 
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The outcome of these preliminary offset assessment guide calculations is that: 

 the proposed offset areas containing around 180 hectares of EPBC Act Cumberland 
Plain Woodland would offset 59 per cent of the proposed airport’s impacts on the 
ecological community; 

 the proposed offset areas containing around 79 hectares of poorer condition Cumberland 
Plain Woodland would offset around 15 per cent of the proposed airport’s impacts on the 
ecological community, resulting in a total offset contribution of 74 per cent of the 
proposed airport’s impacts. 

 The proposed offset areas containing up to 401 hectares of habitat for the Grey-headed 
Flying-fox would offset around 136 per cent of the proposed airport’s impacts on this 
vulnerable species. 

Based on these preliminary calculations, the proposed offset sites could not meet all of the 
proposed airport’s EPBC Act offsetting requirements as direct offsets. Additional offset sites 
containing Cumberland Plain Woodland will be identified throughout the environmental 
assessment and approval process for the proposed airport and will be included in the final offset 
package. (see Section 9.3.5). 

9.3.5 Delivery of offsets 

Biodiversity credits 

Biodiversity credits would be purchased to secure the proposed offset areas for EPBC Act-listed 
biota. Subject to confirmation of the overall offset requirement for the proposed airport, 
additional biodiversity credits would be purchased to offset the proposal’s impacts on the 
environment. 

The EPBC Act offset policy and the BioBanking assessment methodology include different rules 
that govern the biodiversity offsets that can be delivered for a development’s impacts. The 
EPBC Act offset policy requires ‘like for like’ biodiversity offsets and the offset site must be able 
to reach the same site quality score as the development site. Therefore only EPBC Act 
Cumberland Plain Woodland, poorer quality Cumberland Plain Woodland that could reach this 
standard and Grey-headed Flying Fox habitat have been included in the proposed offset areas. 
The suite of biodiversity credits that are associated with the proposed offset areas would be 
purchased and retired in order to secure the offsets for EPBC Act-listed biota. The BioBanking 
assessment methodology includes greater flexibility with respect to some criteria. This flexibility 
allows trading of ecosystem credits for closely related vegetation types if they are in the same 
vegetation class and are at least as extensively cleared (i.e. have the same or greater 
conservation significance). BioBanking also allows trading of ecosystem credits associated with 
low condition vegetation at a biobank site, including vegetation that could not meet the standard 
of EPBC Act Cumberland Plain Woodland. This flexibility should be considered along with the 
fact that BioBanking requires the calculation of biodiversity offsets for poorer condition 
vegetation. A substantial area of poor condition vegetation at the airport site has contributed to 
the amount of offset required for residual significant impacts on the environment. Species 
credits should be traded on a like for like basis. 

The number and type of biodiversity credits that would be required to offset the proposed 
airport’s impacts on the environment are specified in the BioBanking credit report (see GHD 
2015a). Both species credits and ecosystem credits would be required to offset the proposed 
airport’s impacts on the environment. 

No species credits have been calculated at any of the existing or proposed biobank sites 
included in the offset package. Species credits may be generated once targeted surveys have 
been undertaken to confirm the presence of threatened species and the numbers of individuals 
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of plants and area of habitat for fauna. Based on the assessments undertaken to date, the 
proposed offset sites contain known or potential habitat for each of the species credit-type 
threatened species affected by the proposed airport. Table 76 summarises the species credits 
required to offset the impacts of the proposed airport, the equivalent area of fauna habitat or 
number of plants required to generate these credits at an offset site and a summary of the 
potential habitat available at offset sites.  

Sufficient Pultenaea parviflora has already been recorded at the Dunheved biobank site to 
generate the required number of species credits. Based on the site surveys and habitat 
assessments undertaken it is likely that supplementary surveys would confirm the presence of 
the fauna species at these offset sites and allow the calculation of species credits. Marsdenia 
viridiflora subsp. viridiflora is very sparsely and sporadically distributed within its range and so it 
is likely to be difficult to locate a population of the required size at offset sites. The proposed 
translocation program will be important in avoiding or minimising impacts on this endangered 
population and should be coordinated with the offset package. 

Once appropriate species credits have been calculated and generated at the biobank sites 
these species credits would be purchased and retired to offset impacts on the individual 
threatened species listed in Table 76. 

Table 76 Species credits potentially available at offset sites 

Common
name 

Scientific
name 

Species 
credits
required 

Individuals 
/ area 
required in 
offset site 

Individuals / area available in offset site(s 

Black Bittern Ixobrychus
flavicollis 

719 101 Up to around 314 hectares of potential habitat 
in Forest Red Gum - Rough-barked Apple 
grassy woodland (HN526) and Coastal 
freshwater wetland (HN630) at proposed off 
set sites. 

Cumberland 
Plain Land 
Snail

Meridolum 
corneovirens 

1568 221 Up to around 414 hectares of potential habitat 
in Grey Box - Forest Red Gum grassy 
woodland on shale (HN529) and Grey Box - 
Forest Red Gum grassy woodland on plains 
(HN528). The species has been recorded at 
the Forrester and Caddens biobank sites. 

Marsdenia 
viridiflora
subsp.
viridiflora - 
endangered 
population 

Marsdenia 
viridiflora
subsp.
viridiflora -

3720 524 Up to around 476 hectares of potential habitat 
in Grey Box - Forest Red Gum grassy 
woodland on shale (HN529), Grey Box - 
Forest Red Gum grassy woodland on plains 
(HN528) and Grey Box - Forest Red Gum 
shrubby woodland (HN524).  

Pultenaea 
parviflora 

Pultenaea 
parviflora 

60 8 100 individuals recorded at the Dunheved 
biobank site. 

Southern 
Myotis

Myotis
macropus 

656 92 Up to around 313 hectares of potential habitat 
in Forest Red Gum - Rough-barked Apple 
grassy woodland (HN526) at proposed off set 
sites. The species has been recorded at the 
Mamre biobank site. 
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Table 77 includes a comparison of the ecosystem credits available at the proposed offset sites 
and the ecosystem credit requirement to offset the proposed airport’s impacts on the natural 
environment as estimated with BioBanking credit calculations. There would be sufficient 
ecosystem credits available to offset impacts on Grey Box - Forest Red Gum grassy woodland 
on shale (HN529) and Forest Red Gum - Rough-barked Apple grassy woodland (HN526). The 
‘Credit balance’ in Table 77 shows that additional ecosystem credits would be required to offset 
impacts on other vegetation types and associated predicted threatened species. The credit 
shortfall for Grey Box - Forest Red Gum grassy woodland on flats (HN528) can be partially met 
by trading surplus HN526 credits, which is permitted by the BioBanking credit trading rules. 
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Identification of additional offsets 

Based on the preliminary offset assessment guide calculations and BioBanking calculations, the 
proposed offset sites could not meet all of the proposed airport’s EPBC Act offsetting 
requirements as direct offsets. Additional offset sites containing Cumberland Plain Woodland 
and other additional offset contributions will be identified throughout the environmental 
assessment process for the proposed airport and will be included in the final offset package. 
Any additional offset sites would be identified according to the approach specified in GHD 
2015a to ensure that they are an appropriate ‘like for like’ match for the airport’s impacts and 
meet the other requirements of the EPBC Act offset policy. 

A similar approach would be taken in the event that any credits which have been identified for 
purchase from biobank sites identified in this EIS are sold to third parties before they can be 
secured as offsets for the proposed airport. 

Finalisation of the offset package 

The Minister for the Environment would advise the final quantum of biodiversity offsets required 
for the proposed airport as part of the process of obtaining the Minister's advice that the airport 
plan may be determined. This may include the requirement for additional site specific 
information such as proposed management, current risk of development and the security of 
titling proposed for individual offset sites. These additional data would be considered by 
specialists within DotE and the final calculations and details regarding data and assumptions 
underlying the results would be compiled and collectively comprise the EPBC Act offset 
package for the proposed airport.  
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10. Conclusion 
This Biodiversity Assessment has been prepared to describe the biodiversity values present at 
the airport site, assess impacts of the proposed airport, and recommend appropriate 
management measures and offset requirements for the proposed airport. 

The airport site comprises gently undulating, low hills on shale and broad flats on alluvium on 
the Cumberland Plain. It features remnant patches of grassy woodland and narrow corridors of 
riparian forest within extensive areas of derived grassland, cropland and cleared, developed 
land. The main land uses are agriculture and low density rural residential development. 

The condition of native vegetation and habitat across the airport site varies as a result of 
previous land uses and grazing intensity. Areas that have been historically cleared and/or 
heavily grazed now contain regrowth vegetation in poorer condition. There is moderate to 
severe weed infestation throughout, with linear remnants along roads and isolated patches in 
agricultural land the most severely affected. Notwithstanding the generally poor condition of the 
airport site it has high conservation significance as a result of the presence of threatened 
species and ecological communities and the generally limited extent and quality of similar 
environments in the Western Sydney region.  

Construction of the Stage 1 development at the airport site would result in direct impacts within 
a 1065 hectare disturbance footprint, including 280 hectares of native vegetation. The majority 
of impacts for the Stage 1 development would be in areas that have previously been cleared for 
agricultural purposes. The Stage 1 construction impact zone would be completely developed 
and converted to airport infrastructure or managed open space with minimal native vegetation 
cover. Native vegetation removal in the Stage 1 construction impact zone would comprise land 
clearance as defined under the EPBC Act and would constitute a substantial increase in the 
operation of this Key Threatening Process in the locality and region. 

Construction and operation of Stage 1 of the proposed airport would create a gap in habitat that 
is around 1060 hectares in area and about 1.5 km wide from north to south and almost 7 km 
long from east to west. This area would be mostly inhospitable to native species given the 
presence of cleared areas, fences, infrastructure, lights and aviation-related activities. The gap 
would create a barrier to ecological processes such as dispersal, pollination and seed fall. The 
proposed airport would result in a substantial increase in the degree of habitat fragmentation in 
the locality and region. 

Other direct and indirect impacts arising from the proposed construction and operation of the 
airport would include harm to plants and animals during construction, substantial alteration of 
the land surface and hydrology, the risk of bird and bat strike by aircraft and the potential for 
alteration of flows and water quality downstream.  

The Stage 1 development would result in the following impacts on threatened biota and other 
biodiversity matters listed under the EPBC Act: 

 permanent removal of 90.8 hectares of vegetation within the local occurrence of 
Cumberland Plain Woodland that is commensurate with the EPBC Act form of the 
critically endangered ecological community (CEEC); 

 removal of a local population of Pultenaea parviflora, comprising four individuals and up 
to 90.8 hectares of better quality potential habitat and a further 130.5 hectares of poor 
quality potential habitat; 
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 removal of a maximum of  120.6 hectares of better quality potential habitat and a up to a 
further 134.7 hectares of poor quality potential habitat for the threatened flora species 
White-flowered Wax Plant (Cynanchum elegans), Spiked Rice-flower (Pimelea spicata)
and Downy Wattle (Acacia pubescens), which are listed as endangered species and 
Small-flower Grevillea (Grevillea parviflora subsp. parviflora) and Austral Toadflax 
(Thesium australe), which are listed as vulnerable species under the EPBC Act. The 
scale of impacts on these threatened plants varies depending on their specific habitat 
requirements; 

 removal of up to 120.6 hectares of suitable potential foraging habitat for the Grey-headed 
Flying-fox (Pteropus poliocephalus), which is listed as a vulnerable species under the 
EPBC Act and which has been observed flying over the airport site; 

 removal of up to 120.6 hectares of potential winter foraging habitat for the Swift Parrot 
(Lathamus discolor), which is listed as an endangered species under the EPBC Act and 
which may occur at the airport site during annual migrations on an opportunistic basis; 

 removal and fragmentation of habitat for migratory bird species; 

 large-scale vegetation clearing and other impacts on plants in an area of Commonwealth 
Land; 

 the long-term decrease or extinction of populations of small, less mobile animals such as 
frogs, reptiles and the Cumberland Plain Land Snail (Meridolum corneovirens) and other 
impacts on fauna in an area of Commonwealth Land; 

 operational impacts on the matters listed above such as increased noise, light or traffic and 
the potential for bird and bat strike by aircraft; and 

 substantial cumulative and facilitated impacts on the matters listed above such as 
additional removal of native vegetation and habitat resources as a result of other planned 
and potential infrastructure developments linked to the proposed airport. Construction of 
the proposed airport is also likely to provide a stimulus to economic activity in the locality 
and result in commercial developments in the surrounding area. 

The Stage 1 development would result in impacts on threatened biota listed under the NSW 
TSC Act, comprising: 

 permanent removal of the 90.8 hectares of vegetation within the local occurrence of 
Cumberland Plain Woodland that is commensurate with the EPBC Act form of the CEEC 
as described above and an additional 130.5 hectares that comprises the TSC Act-listed 
form of the CEEC or the closely related endangered ecological community (EEC) Shale-
gravel Transition Forest; 

 permanent removal of 34.1 hectares of River-flat Eucalypt Forest, which is listed as an 
EEC under the TSC Act; 

 removal of 93 individual Marsdenia viridiflora subsp. viridiflora that are part of an 
endangered population listed under the TSC Act as well as up to 90.8 hectares of better 
quality potential habitat and a further 130.5 hectares of poor quality potential habitat; 

 the impacts on threatened plants listed under the EPBC Act described above, as each of 
these species are also listed as threatened species under the TSC Act. Removal of up to 
90.8 hectares of better quality potential habitat and a further 130.5 hectares of poor 
quality potential habitat for two additional plant species, Dillwynia tenuifolia and Grevillea
juniperina subsp. juniperina, which are listed as vulnerable species under the TSC Act;

 the impacts on threatened fauna listed under the EPBC Act described above, as each of 
these species are also listed as threatened species under the TSC Act; 
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 removal of 120.6 hectares of known and potential habitat for the Cumberland Plain Land 
Snail, which is listed as an endangered species under the TSC Act; and 

 removal and fragmentation of known and potential habitat for a range of threatened 
woodland birds and microchiropteran bat species listed under the TSC Act. 

Assessments of significance have been prepared in accordance with the Matters of National 
Environmental Significance Significant Impact Guidelines 1.1 Environment Protection and 
Biodiversity Conservation Act 1999 (DotE 2013a) for impacts on threatened biota and other 
MNES and the Significant Impact Guidelines 1.2 - Actions on, or impacting upon, 
Commonwealth land and Actions by Commonwealth Agencies (DotE 2013b) for impacts on the 
natural environment. 

The outcome of these assessments is that the proposal is likely to have a significant impact on 
the following MNES: 

 Cumberland Plain Woodland; 

 the Grey-headed Flying-fox; and 

 plants and animals, including a number of species and populations listed as threatened 
under the TSC Act, in an area of Commonwealth Land. 

Operation of the proposed airport has the potential to impact the biodiversity values of the 
Greater Blue Mountains World Heritage Area (GBMWHA) through increased levels of aircraft 
noise, reduced air quality, the potential for fuel jettisoning, the potential for aircraft crashes and 
contribution to the impacts of climate change through generation of greenhouse gases or 
increased risk of wildfire. An assessment of the likely significance of impacts on the GBMWHA 
has been prepared with respect to the significant impact guidelines 1.1 (DotE 2013a). The 
project would be unlikely to have a significant impact on the biodiversity values of the GBMWHA 
given:

 There would be no direct impact on the GBMWHA 

 Indirect impacts associated with the proposed construction and operation of the airport 
would  be unlikely to result in the loss or significant modification of biological diversity or 
biological processes within the GBMWHA, given: 

– Potential impacts on fauna within the GBMWHA as a result of noise are unlikely to 
result in changes to species behaviour or habitat use 

– Potential impacts on the GBMWHA as a result of changes to air quality are likely to be 
negligible given the distance to the GBMWHA and prevailing wind conditions 

– The draft airport design and land use plan includes measures to manage surface 
water that have been purposefully designed to capture water on site and to avoid 
substantial alteration of surface water drainage patterns and water quality outside of 
the airport site. 

– While greenhouse gas emissions will increase as a result of the proposed construction 
and operation of the airport, this is unlikely to directly result in the loss of biological 
diversity or biological processes within the GBMWHA. 

The airport site was selected based on criteria such as site topography, surrounding 
topography, proximity to infrastructure and the need to minimise potential environmental and 
social impacts. Given this range of selection criteria, the size of site required and the constraints 
associated with the safe operation of an airport it would not have been possible to completely 
avoid impacts on biodiversity values. The longer term development area would not be cleared 
and grubbed until required for construction of the second runway and other longer term 
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infrastructure. This approach means that impacts on biodiversity values would be avoided for as 
long as is practicable.  

Specific mitigation and management measures are recommended to address the potential 
impacts on biodiversity values described above. Recommended measures that are likely to 
substantially reduce the risk or consequence of impacts include: 

 protection of the portion of the Badgerys Creek corridor within the airport site along with 
around 122 hectares of land in an environmental conservation zone that includes around 
61 hectares of native vegetation and 61 hectares of land that would be revegetated; 

 designing the surface water management system in order to retain any potentially 
contaminated surface water generated on site and maintain the volume and potentially 
improve the quality of downstream flows; 

 staged vegetation removal during construction, pre-clearing surveys and measures for 
the salvage of resident fauna and habitat resources; 

 translocation programs for the Cumberland Land Snail and for threatened plant species 
and populations; and 

 designing the proposed airport to minimise its attractiveness to fauna and thus minimise 
bird and bat strike and terrestrial fauna strike. 

Biodiversity offsets would be required to compensate for significant residual impacts arising 
from the proposed airport in accordance with the Environment Protection and Biodiversity 
Conservation Act 1999 Environmental Offsets Policy (DSEWPaC 2012 An offset package has 
been prepared to compensate for the following significant impacts on threatened species listed 
under the EPBC Act: 

 removal of 90 hectares of vegetation within the local occurrence of Cumberland Plain 
Woodland; 

 removal of 120 hectares of foraging habitat for the Grey-headed Flying-fox; and 

 on features of the natural environment including plant populations, fauna populations and 
several species and communities listed under NSW legislation. 

The quantum of biodiversity offsets required has been calculated in accordance with the EPBC 
Act Offset Policy (DSEWPaC 2012) and includes offset assessment guide calculations for 
impacts on EPBC Act-listed species and communities and BioBanking credit calculations for 
impacts on the environment. The offset package would conserve habitat for the affected 
threatened biota in suitable offset sites in the locality and surrounding region using BioBanking. 
The offset sites would be secured by the relevant site owners obtaining a BioBanking 
agreement that would ensure that they would be securely titled and managed for conservation 
as a Biobank in perpetuity. 

Longer term development at the airport site would require separate assessment of impacts and 
calculation of additional biodiversity offsets. Other major developments in the locality subject to 
State approval processes would need to deliver biodiversity offsets in accordance with the NSW 
Framework for Biodiversity Assessment and/or the EPBC Act offset policy. The cumulative 
benefits of biodiversity offsets should help to compensate for the cumulative impacts of the 
various developments. 
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Appendix D – Assessments of significance for MNES 
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Legislative requirement 

The desktop assessment, field surveys and impact assessment included above have been used 
to identify MNES that are known or may occur at the airport site and that have the potential to 
suffer a significant impact. Assessments of significance have been prepared using the Matters 
of National Environmental Significance Significant impact guidelines 1.1 Environment Protection 
and Biodiversity Conservation Act 1999 (DotE 2013a) for the following MNES of relevance to 
the airport: 

 Cumberland Shale Plains Woodland and Shale-Gravel Transition Forest (Cumberland 
Plain Woodland) which is listed as a CEEC under the EPBC Act and occurs at the airport 
site. A specific assessment of significance is provided below for impacts on this 
community, including the removal of 90 hectares of vegetation within the local occurrence 
of the community. 

 Pultenaea parviflora, which is listed as a vulnerable species under the EPBC Act and 
occurs at the airport site. A specific assessment of significance is provided below for 
impacts on this species, including the removal of at least four individuals of the species and 
of known and potential habitat. 

 The threatened flora species White-flowered Wax Plant, Spiked Rice-flower and Downy 
Wattle, which are listed as endangered species and Small-flower Grevillea and Austral 
Toadflax, listed as vulnerable species. A general assessment of significance is provided 
below for potential impacts on these species, including the removal of potential habitat. 

 The Grey-headed Flying-fox, which is listed as a vulnerable species under the EPBC Act 
and which has been observed at the airport site. A specific assessment of significance is 
provided below for impacts on this species, including the removal of foraging habitat. 

 The Swift Parrot, which is listed as an endangered species under the EPBC Act and which 
may occur at the airport site during annual winter migrations. A specific assessment of 
significance is provided below for impacts on this species, including the removal of 
potential winter foraging habitat. 

 The Blue Mountains World Heritage Area (BMWHA), which is located around ten 
kilometres to the west of the airport site and may be affected by potential indirect impacts. 
A detailed assessment of significance of impacts on the BMWHA will be included in a Final 
Draft of this report after a multidisciplinary workshop is held to help identify and assess 
potential impacts. 

Cumberland Plain Woodland Critically Endangered Ecological Community 

Larger and better condition patches of Grey Box - Forest Red Gum grassy woodland on flats, 
Grey Box - Forest Red Gum grassy woodland on hills and Broad-leaved Ironbark - Grey Box - 
Melaleuca decora grassy open forest at the airport site comprise occurrences of Cumberland 
Plain Woodland. Cumberland Plain Woodland is listed as a critically endangered ecological 
community (CEEC) under the EPBC Act. Patches of woodland at the airport site that comprise 
an occurrence of Cumberland Plain Woodland are shown on Figure 6. There are 153.3 hectares 
of Cumberland Plain Woodland as defined under the EPBC Act at the airport site. 

Derived native grassland and moderate/good –poor condition vegetation at the airport site does 
not meet the condition criteria for a local occurrence of the CEEC Cumberland Plain Woodland 
as defined under the EPBC Act and associated guidelines. This vegetation does not qualify 
because native tree species are not present with a minimum projected foliage cover of greater 
than 10% (DEWHA, 2010d). Patches with native tree cover greater than 10% but that are 
isolated from other native vegetation and are less than 0.5 hectares in area have also been 
excluded in accordance with the guidelines (DEWHA, 2010d). 
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Cumberland Plain Woodland, a CEEC. 

According to the DotE (2013) ‘significant impact criteria’ for endangered or critically 
endangered ecological communities, an action is likely to have a significant impact on a 
community if there is a real chance or possibility that it will: 
Reduce the extent of an ecological community

Construction of the airport would directly reduce the extent of the ecological community through the 
removal of 88.9 hectares of Cumberland Plain Woodland in the stage one construction impact zone. 
This is a significant reduction in the extent of the ecological community in the locality and a notable 
reduction at the regional scale given the extent of historical clearing of Cumberland Plain Woodland. 
Less than 10% of the estimated pre-European extent of the vegetation types that collectively comprise 
this community remains (OEH, 2015c). 
Longer term development at the airport site would further reduce the extent of the community by up to 
57 hectares. Longer term development would further increase the significance of impacts of Stage 1 
and would comprise a significant impact in its own right. 

Fragment or increase fragmentation of an ecological community, for example by clearing 
vegetation for roads or transmission lines 

Construction of Stage 1 of the airport would contribute to fragmentation at a local and regional scale 
by removing patches of habitat, severing vegetated corridors and by creating an extensive, permanent 
footprint that would comprise a significant barrier to many species. 
The local occurrence of the community is in a highly fragmented, rural landscape. Fragmentation of 
native vegetation and associated fauna habitats in the locality has previously occurred through 
clearing for agriculture, residences and farm buildings and construction of linear infrastructure (such as 
transmission lines and roads). These land uses have created barriers to movement for many fauna 
species, particularly those that are limited by dispersal abilities and habitat preferences. The suite of 
fauna species recorded in field surveys is dominated by generalist species of open country such as 
birds and bats, reflecting the fragmented nature of vegetation at the airport site (see Section 4.3.1).  
At a regional scale Cumberland Plain Woodland is severely fragmented, with more than half of the 
remaining tree cover mapped by Tozer et al (2010) occurring in patches of less than 80 hectares and 
half of all mapped patches being smaller than 3 hectares (NSW Scientific Committee 2009). The 
construction of the airport would contribute to fragmentation at a regional scale by further removing 
patches of woodland, including a total of 90 hectares of Cumberland Plain Woodland remnants in 
patches that are at least five hectares in area. Larger patches have greater inherent value due to their 
rarity (DotE, 2015c). 
Construction of Stage 1 would create a gap in habitat that is around 1060 hectares in area and about 
1.5 km wide from north to south and almost 7 km long from east to west. This area would be mostly 
inhospitable to fauna and would be a barrier to ecological processes such as dispersal, pollination and 
seed fall. Mobile, aerial fauna species that comprise part of the ecological community may continue to 
occur in areas of open space at the airport site and move around or through it. The airport will include 
specific design features to make it less hospitable to birds and bats to help mitigate the risk of plane 
collisions. The proposed runway, terminals, carpark and other built features would comprise a 
significant barrier to the majority of fauna species particularly in combination with security fences. 
Light, noise, aircraft and vehicle movement may further deter fauna species from crossing these gaps 
in habitat. Many generalist species of open country that currently occur at the airport site and the 
majority of component species in Cumberland Plain Woodland would not be able to move over or 
through the airport. Overall, despite the current patchy and fragmented distribution of vegetation at the 
airport site and in the locality, construction of Stage 1 would comprise a significant increase in the 
degree of fragmentation of Cumberland Plain Woodland. 
Longer term development at the airport site would further increase the degree of fragmentation of the 
community in the locality and the region. A second runway and associated infrastructure would 
increase the gap in habitat at the airport site to a total area of up to 1700 hectares and would be 
around 2.5 km wide from north to south. The likely realignment of The Northern Road, orbital road 
links, realigned transmission lines and rail links to the airport would further isolate or fragment habitat. 
These impacts on habitat connectivity would be partially mitigated by the retention of habitat in the 
proposed environmental conservation zone. The conservation zone is around 122 hectares in area, 
including around seven hectares of Cumberland Plain Woodland out of a total of 60 hectares of 
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woodland and forest. A further 62 hectares would be revegetated. It is placed around the perimeter of 
the airport site, encompassing the riparian corridors of Badgerys Creek and Duncans Creek and some 
moderate sized patches of Cumberland Plain Woodland. The environmental conservation zone would 
help to maintain opportunity for fauna movements via vegetated corridors around the airport site.  

Adversely affect habitat critical to the survival of an ecological community 

The community occurs on specific soil types within a restricted distribution that coincides with the 
Sydney region. The natural extent of the community has been extensively cleared and is subject to 
ongoing development pressure. All occupied habitat other than the smallest or most degraded 
remnants would be critical to the survival of the community. Any patches of the community that are 
greater than five hectares in area are considered inherently valuable due to their rarity (DotE 2015b). 
The local occurrence of the community at the site is in moderate to good condition and includes 
multiple continuous patches of vegetation of at least five hectares and up to around 50 hectares in 
area and as such comprises habitat critical to the survival of the community. 

Modify or destroy abiotic (non-living) factors (such as water, nutrients of soil) necessary for an 
ecological community’s survival, including reduction of groundwater levels or substantial 
alteration of surface water drainage patterns 

Construction of Stage 1 would include substantial earthworks and complete modification of abiotic 
factors in the Stage 1 construction impact zone. This is equivalent to the estimated reduction in extent 
of the community described above. 
The airport design and land use plan includes measures to manage surface and groundwater that 
have been purposefully designed to avoid substantial alteration of surface water drainage patterns. A 
CEMP is recommended for construction of the airport, which would contain measures to reduce direct 
and indirect impacts (e.g. erosion and sedimentation) on native vegetation adjoining the airport site, 
including this community.  
Any alterations as a result of construction of the airport are unlikely to result in destruction of abiotic 
conditions necessary for the ecological communities’ survival outside of the airport site.  

Cause a substantial change in the species composition of an occurrence of an ecological 
community, including causing a decline or loss of functionally important species, for example 
through regular burning or flora or fauna harvesting 

The project would remove native plants and displace or harm native animals that are component 
species of the community. Construction of Stage 1 of the airport is likely to comprise a significant 
reduction in the extent of this community in the locality. However the individual plants and animals 
affected within the Stage 1 construction impact zone are unlikely to be an ecologically significant 
proportion of any of the individual species that make up the broader occurrence of the community in 
the locality or region. The areas of floristically similar vegetation in the locality and region are likely to 
be sufficient to maintain viable local populations of the species that comprise the community. 
Construction of the airport may affect the species composition of patches of this community in the 
vicinity by promoting species that are more tolerant of edge habitats and/or noise, light and traffic. This 
is likely to include aggressive fauna species like the Noisy Miner that would tolerate these conditions 
and may occur at the expense of other species. The airport is unlikely to substantially modify the 
composition of any vegetation beyond the airport site and immediately adjoining areas. As such, the 
airport is not likely to cause a substantial change in the composition of the community outside of the 
direct disturbance footprint. 

Cause a substantial reduction in the quality or integrity of an occurrence of an ecological 
community, including but not limited to: 
Assisting invasive species, that are harmful to the listed ecological community, to become 
established, or 

Construction of the airport would involve a substantial area of vegetation removal and would create 
some new edges in vegetation and habitat adjoining the site. Construction activities may, in general, 
increase the degree of weed infestation in adjacent areas through dispersal of weed propagules 
(seeds, stems and flowers) into areas of native vegetation via erosion (wind and water), workers shoes 
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and clothing or construction vehicles. Recommendations have been made in Section 8 to minimise the 
spread of weeds during construction. 
A CEMP is recommended for the construction of the airport, which would contain measures to manage 
weeds and to reduce the risk of spreading weeds off site in soil or water. The airport design and land 
use plan includes measures to manage surface water that have been purposefully designed to capture 
water on site and to avoid substantial alteration of surface water drainage patterns outside of the 
airport site. 
Operation of the airport poses a biosecurity risk. There is the potential for the introduction of new 
species as a result of the transport of goods on aircraft. For example, the one record of Yellow Crazy 
Ants from New Zealand is likely to have been a transit passenger (on taro in air baggage) (Biosecurity 
New Zealand, undated). Invasion of Yellow Crazy Ants is listed as a key threatening process under the 
TSC Act (see section 8.1). Any escaped novel species could potentially establish in nearby vegetated 
areas, or be transported to other areas of native vegetation with cargo, and impact the local native 
flora and fauna. 
The final Airport Plan for Stage 1 and then for longer term development at the airport site would 
include specific measures to manage weeds at the airport site, to mitigate biosecurity risks and to 
reduce the risk of off site impacts. This plan would be integrated with Australian Government border 
control and biosecurity risk management measures. The proposed environmental conservation zone 
would provide a buffer between the airport and adjoining areas of native vegetation along its eastern, 
southern and western boundaries, including the riparian corridors of Badgerys Creek and Duncans 
Creek. The extent of native vegetation cover would be increased in the environmental conservation 
zone and weeds would be managed. This reduces the chance that weeds would spread or that other 
edge effects would penetrate into habitat outside the airport site. The airport would have a minor effect 
on the extent or seriousness of edge effects in the locality and is unlikely to introduce any new weed 
species or increase the significance of weed infestations. 
No invasive species that may cause the Cumberland Plain Woodland to decline are likely to become 
established in the locality as a result of the airport. 

Causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into the 
ecological community which kill or inhibit the growth of species in the ecological community 

Construction vehicles and equipment would cause a minor localized increase in the risk of 
hydrocarbon contamination or other pollutants for the duration of remediation activities. A CEMP is 
recommended for construction of the airport, which would contain measures to manage harmful 
substances and to avoid impacts on vegetation, soil or water. Any accidental mobilisation of harmful 
substances during construction would not be ‘regular’ (if at all) and is highly unlikely to kill or inhibit the 
growth of any species in the ecological community in areas adjoining the airport site. 
The operation of the airport and associated transport and commercial activities would involve bulk fuel 
storage and is likely to include transport of harmful substances. Open space within the Stage 1 airport 
would be actively managed, which may include use of fertilisers and herbicides. Any such use, storage 
or transport of potential pollutants would be conducted under appropriate controls and with reference 
to relevant environmental legislation. Any inappropriate or illegal activities or accidental mobilisation of 
contaminants would not be ‘regular’ (if at all) and is highly unlikely to result in effects that would kill or 
inhibit the growth of species in the ecological community. 
The proposed environmental conservation zone would provide a buffer between the airport and 
adjoining areas of native vegetation along its eastern, southern and western boundaries including the 
riparian corridors of Badgerys Creek and Duncans Creek. The environmental conservation zone 
increases the distance between potential sources of contamination such as runways, storage areas 
and parking areas and these sensitive receptors. The airport design and land use plan includes 
measures to manage surface water that have been purposefully designed to capture water on site and 
to avoid substantial alteration of surface water quality or drainage patterns outside of the airport site. 
These measures would help to mitigate the risk of any impacts on the ecological community outside of 
the airport site. 

Interfere with the recovery of an ecological community 

The ‘recovery plan decision’ for Cumberland Plain Woodland is currently: ‘Recovery Plan required, at 
the time of listing a recovery plan was in preparation for Cumberland Plain Shale Woodlands and 
Shale-Gravel Transition Forest (17/11/2009)’ (DotE, 2015c). 
The main threats to Cumberland Plain Woodland are clearing for urban, industrial or rural 
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development, the consequent fragmentation of native vegetation remnants, inappropriate grazing and 
fire regimes, weed invasion and the low level of protection in reserves (Threatened Species Scientific 
Committee, 2008b). 
The approved conservation advice lists priority recovery and threat abatement actions that can be 
taken to support the recovery of the community (Threatened Species Scientific Committee, 2018b). 
The following are relevant to the airport: 
‘Implement appropriate management regimes to maintain the biodiversity, including threatened 
species, of the ecological community’ (Threatened Species Scientific Committee, 2008b). 
The project would permanently remove 88.9 hectares of vegetation within the local occurrence of the 
community for Stage 1 of the airport and a further 57 hectares for longer term development. 
Construction of Stage 1 would create a gap in habitat that is around 1060 hectares in area and about 
1.5 km wide from north to south and almost 7 km long from east to west. This would increase to up to 
1600 hectares in area and 2.5 km wide from north to south for the longer term development at the 
airport site. The airport would significantly increase the degree of fragmentation of the community and 
its habitat in the locality and region. 
Construction of the airport would substantially interfere with the recovery of the community. In the 
longer term the proposed offset package would assist with the recovery of the community through the 
conservation and management of Cumberland Plain Woodland in offset sites (see Section 9.3). 

Conclusion of Assessment of Significance: 

Stage 1 of the airport is likely to have a significant impact on the local and regional occurrence of 
Cumberland Plain Woodland through a substantial reduction in the extent of the community and 
increase in the degree of fragmentation which would in turn result in a substantial negative effect on 
the potential for recovery of the community. 
Longer term development at the airport site would further reduce the extent of the community, 
fragment habitat and interfere with its recovery. This additional reduction would further increase the 
significance of impacts of Stage 1 and would comprise a significant impact in its own right. 
The proposed offset package would compensate for these significant impacts and would assist with 
the recovery of the community through the conservation and management of Cumberland Plain 
Woodland in offset sites. 

Pultenaea parviflora 

Four individuals of Pultenaea parviflora were recorded on the southern side of Longleys Road 
between Ferndale and Taylors Road by SMEC (2014) and these records were verified by GHD 
during the current field surveys (Figure 5D). This is a significant reduction from the 68 
individuals previously recorded along both sides of Longleys Road at this location in 1999 
(Biosis 1999; SMEC 2014). The former locations of the additional 64 individuals currently 
contain cleared, ploughed cropland or severely weed infested road edges and do not comprise 
occupied or potential habitat for this species (see photo in Table 26). Seed and cutting 
collections were made from this population by the Royal Botanic Gardens Trust on a number of 
occasions in 1990 and 1991, with the aim of testing propagation methods for the species and 
also ultimately replanting the species at the airport as part of landscaping works (RBGS 1992). 
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Pultenaea parviflora a vulnerable species 

According to the DotE (2013a) ‘significant impact criteria’ for vulnerable species, an 
action is likely to have a significant impact on a vulnerable species if there is a real 
chance or possibility that it will: 

Lead to a long-term decrease in the size of an important population of a species 

The Stage 1 construction impact zone includes at least four individuals comprising a local 
population of Pultenaea parviflora. Construction of the airport would also remove up to 90.8 
hectares of better quality potential habitat and a further 130.5 hectares of poor quality potential 
habitat for this species. These impacts may be partially mitigated by the proposed 
translocation of the four individuals at the airport site into an area of suitable habitat in the 
environmental conservation zone (see Section 8). 
The known population of four plants at the airport site is a significant reduction from the 68 
individuals previously recorded along both sides of Longleys Road in this location in 1999 
(Biosis 1999; SMEC 2014). The former locations of the additional 64 individuals currently 
contain cleared, ploughed cropland or severely weed infested road edges and do not comprise 
occupied or potential habitat for this species (see photo in Table 20). Seed and cutting 
collections were made from this population by the Royal Botanic Gardens Trust on a number 
of occasions in 1990 and 1991, with the aim of testing propagation methods for the species 
and also ultimately replanting the species at the airport as part of landscaping works (RBGS 
1992). 
The EPBC Act assessment of significance guidelines 1.1 include specific criteria for assessing 
impacts on a vulnerable species, which primarily relate to impacts on an important population 
(DotE 2013a). 
An ‘important population’ is a population that is necessary for a species’ long-term survival and 
recovery. This may include populations identified as such in recovery plans, and/or that are: 

 Key source populations either for breeding or dispersal. 

 Populations that are necessary for maintaining genetic diversity, and/or. 

 Populations that are near the limit of the species range (DotE 2013a). 

The population of P. parviflora at the airport site is not an important population because: 

 It is not identified in a recovery plan. 

 It would not be important for breeding or dispersal because it only includes four 
plants and it is in a comparatively isolated and poor quality patch of habitat that is 
surrounded by extensive areas of cleared cropland or grazing country. 

 It is not important for maintaining genetic diversity because it only comprises four 
plants that are in close proximity and as such would be unlikely to contain much 
genetic diversity. Further, this genetic material has already been retained via the 
Royal Botanic Gardens Trust sampling and propagation program (RBGS 1992). 

 This population is near the limit of the species range as it at the western extent of 
recognised outlier populations near Kemps Creek (OEH, 2015b). The majority of 
this population is associated with with a parcel of land with tertiary gravel and 
shale/gravel transition habitat located at Kemps Creek around three kilometres to 
the east of the site (OEH, 2015a) that is to be set aside as an offset for the South 
West Growth Centres. The population at the airport site would make a very minor 
contribution to the viability of this population. 

The population of P. parviflora at the airport site would not be secure and would be unlikely to 
be maintained or increased if the airport was not constructed and the current situation 
continued. The four individuals in the remaining population are in a strip of highly modified 
vegetation less than three metres wide between a road and ploughed cropland. This strip is 
seriously infested with exotic perennial grasses and other environmental weeds as well as 
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dense growth of Native Blackthorn. The four P. parviflora at the airport site are at risk due to 
competition for light, water or nutrients and/or accidental slashing or spraying in the short to 
medium term. 

Overall the population at the site has low viability and would make a minor contribution to the 
maintenance or recovery of the species and does not comprise an ‘important population’ as 
defined in the significant impact criteria for vulnerable species (DotE 2013a). Therefore the 
airport would not lead to a long-term decrease in the size of an important population of the 
species. 

Reduce the area of occupancy of an important population 

As described above the population of Pultenaea parviflora at the airport site is not an important 
population. 
Construction of the airport would reduce the area of occupation of the species in general by 
removing about 100m2 of occupied habitat containing four plants.  

Fragment an existing important population into two or more populations 

As described above the population of P. parviflora at the airport site is not an important 
population. 
Construction of the airport would not fragment an existing population of the species in general 
into two or more populations because it would remove only about 100m2 of occupied habitat 
containing four plants that is already completely isolated from other populations in the wider 
locality.

Adversely affect habitat critical to the survival of a species 

There is no recovery plan for the species and no critical habitat has been formally identified 
(DotE, 2015b).  
The occupied habitat at the airport site comprises highly modified vegetation less than three 
metres wide between a road and ploughed cropland. This strip is infested with exotic perennial 
grasses and other environmental weeds as well as dense growth of Native Blackthorn. The 
habitat to be removed would make a minor contribution to the conservation and recovery of the 
species. As such, the airport would not adversely affect habitat critical to the survival of the 
species. 

Disrupt the breeding cycle of an important population 

As described above the population of Pultenaea parviflora at the airport site is not an important 
population. 
There is a population of P. parviflora at a parcel of land located at Kemps Creek around three 
kilometres to the east of the site (OEH, 2015a) that would probably comprise an important 
population given the number of plants present, area of habitat and its location since it ia 
recognised as an outlier population of the species (OEH, 2015b). The project may affect the 
breeding cycle of the species in general by removing four individuals of the species and 
through a reduction in the extent of native vegetation that may provide shelter and food for 
pollinator species. Given the distance of the airport site from Kemps Creek these potential 
impacts would be highly unlikely to tangibly disrupt the breeding cycle of this important 
population. 

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline 

The airport would require the removal of 120.6 hectares of potential habitat for P. parviflora in 
Stage 1 and up to 78.6 hectares of potential habitat for longer term development at the airport 
site. Construction of the airport would also increase the degree of fragmentation of habitat for 
the species at the local and regional scale. The condition and quality of habitat varies across 
the airport site however the habitat containing the four individuals in the known population 
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comprises a strip of highly modified vegetation less than three metres wide between a road 
and ploughed cropland. The four Pultenaea parviflora at the airport site are at risk due to 
competition for light, water or nutrients and/or accidental slashing or spraying in the short to 
medium term. Much of the remaining habitat at the airport site and surrounding locality is 
effectively isolated from these known plants and despite targeted surveys there is no evidence 
that these areas contain any additional P. parviflora individuals (Biosis 1999; SMEC 2014; 
OEH, 2015a). Construction and operation of the airport would not affect habitat for the known 
important population of the species at Kemps Creek because it around three kilometres away. 
Construction of the airport would affect habitat which, because of its condition and context, is 
likely to make a very minor contribution to the viability of Pultenaea parviflora.  
Given the above considerations the airport is not likely to modify, destroy, remove or isolate or 
decrease the availability or quality of habitat for P. parviflora to the extent that the species is 
likely to further decline.  

Result in invasive species that are harmful to a vulnerable species becoming 
established in the vulnerable species’ habitat 

Construction of the airport would involve a substantial area of vegetation removal and would 
create some new edges in vegetation and habitat adjoining the site. Construction activities 
may, in general, increase the degree of weed infestation in adjacent areas through dispersal of 
weed propagules (seeds, stems and flowers) into areas of native vegetation via erosion (wind 
and water), workers shoes and clothing or construction vehicles. Recommendations have been 
made in Section 8 to minimise the spread of weeds.  
A CEMP is recommended for the construction of the airport, which would contain measures to 
manage weeds and to reduce the risk of spreading weeds off site in soil or water. The airport 
design and land use plan includes measures to manage surface water that have been 
purposefully designed to capture water on site and to avoid substantial alteration of surface 
water drainage patterns outside of the airport site. 
The final Airport Plan for Stage 1 and then for longer term development at the airport site 
would include specific measures to manage weeds at the airport and to reduce the risk of off 
site impacts. The proposed environmental conservation zone would provide a buffer between 
the airport and adjoining areas of native vegetation along its eastern, southern and western 
boundaries including the riparian corridors of Badgerys Creek and Duncans Creek. The extent 
of native vegetation cover would be increased in the environmental conservation zone and 
weeds would be managed. This reduces the chance that weeds would spread or that other 
edge effects would penetrate into habitat outside the airport site. The airport would have a 
minor effect on the extent or seriousness of edge effects in the locality and is unlikely to 
introduce any new weed species or increase the significance of weed infestations. 
No invasive species that may cause Pultenaea parviflora to decline are likely to become 
established in the locality as a result of the airport. 

Introduce disease that may cause the species to decline 

The airport would be unlikely to increase the potential for significant disease vectors to affect 
this species. 
Diseases potentially affecting native vegetation in general at the airport site and adjacent areas 
include Root Rot Fungus (Phytophthora cinnamomi) and Myrtle Rust. To minimise the chance 
of introducing new plant pathogens, machinery would be washed down before moving from 
area to area and personnel excluded from walking through habitat areas unless necessary. 
Potential impacts are likely to be limited to the immediate construction footprint for the airport. 

Interfere substantially with the recovery of the species 

The recovery plan decision for the species is: ‘Recovery Plan not required, included on the Not 
Commenced List (1/11/2009)’ (DotE, 2015b). 
Construction of the airport would remove about 100m2 of occupied habitat containing four 
plants that is already completely isolated from other populations. Construction of the airport 
would not interfere substantially with the recovery of the species. 
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Conclusion  

Construction of Stage 1 of the airport would remove four individual Pultenaea parviflora 
comprising the known local population of the species at the airport site. The airport would also 
require the removal of 120.6 hectares of potential habitat for the species for Stage 1 and up to 
78.6 hectares of potential habitat for longer term development at the airport site. The 
population of P. parviflora at the site is not an ‘important population’ as defined in the 
significant impact criteria for vulnerable species (DotE 2013a) and is likey to have very low 
long-term viability under existing conditions. Therefore the airport would not result in any direct 
impacts on an important population of the species and would not interfere with the recovery of 
P. parviflora. 

Given the above considerations, the airport would not result in a significant negative impact on 
P. parviflora.

Threatened flora species with a moderate likelihood of occurrence 

There is potential habitat for up to an additional five threatened flora species listed under the 
EPBC Act: Spiked Rice-flower (Pimelea spicata); Downy Wattle (Acacia pubescens); White-
flowered Wax Plant (Cynanchum elegans); Grevillea parviflora subsp. parviflora and Thesium 
australe. Construction and operation of the airport would not affect any known populations of 
these threatened plants. Despite targeted surveys there is no evidence that the airport site or 
any adjoining areas of vegetation contain populations of these threatened plants (Biosis 1999; 
SMEC 2014; OEH, 2015a). There is a moderate risk of impacts on a local population of these 
threatened plants through the removal, modification or fragmentation of potential habitat at the 
airport site. 
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Threatened flora: the endangered species White-flowered Wax Plant, Spiked Rice-flower and 
Downy Wattle; and the vulnerable species Small-flower Grevillea and Austral Toadflax. 

According to the DotE (2013a) ‘significant impact criteria’ for threatened species, an 
action is likely to have a significant impact on a species if there is a real chance or 
possibility that it will: 

Lead to a long-term decrease in the size of a population of an endangered species or 
an important population of a vulnerable species 

Construction and operation of the airport would not affect any known populations of these 
threatened plants. Despite targeted surveys there is no evidence that the airport site or any 
adjoining areas of vegetation contain populations of these threatened plants (Biosis 1999; 
SMEC 2014; OEH, 2015a). There is a chance that these species may be present at the 
airport site in low numbers such as in areas of habitat that were not directly observed or in the 
soil seed bank. There is also a chance that these species could colonise this habitat at some 
point in the future. As such there is a moderate risk of impacts on a local population of these 
threatened plants through the removal, modification or fragmentation of potential habitat at 
the airport site. 
The airport would remove potential habitat for these threatened plants as described below 
and would directly reduce the size of a population of a plant species if any individuals are 
present at the airport site.  
With regards to potential impacts on the vulnerable species Small-flower Grevillea and 
Austral Toadflax an ‘important population’ is a population that is necessary for a species’ 
long-term survival and recovery. This may include populations identified as such in recovery 
plans, and/or that are: 

 Key source populations either for breeding or dispersal. 

 Populations that are necessary for maintaining genetic diversity, and/or. 

 Populations that are near the limit of the species range (DotE 2013a). 

The airport site is highly unlikely to contain an important population because: 

 It is not identified in any recovery plans. 

 It is not known to contain any individuals of these species despite targeted 
survey. If these species were present at the airport site in numbers large enough 
to be important for breeding or dispersal or maintaining genetic diversity, it is 
likely that they would have been detected. 

 A population at the airport site would not be near the limit of these species range 
Austral Todflax is known from populations scattered across eastern NSW, along 
the coast, and from the Northern to Southern Tablelandsas well as Tasmania, 
Queensland and in eastern Asia. Small-flower Grevillea is sporadically 
distributed throughout the Sydney Basin with sizeable populations around 
Picton, Appin and Bargo, the Cessnock - Kurri Kurri area, Holdsworthy, 
Castlereagh and from Putty to Wyong and Lake Macquarie on the Central Coast 
(OEH, 2015b).. 

Overall any populations of these threatened plant species that may occur at the airport site 
are likely to be small and have relatively low viability and would make a minor contribution to 
the maintenance or recovery of these species. Removal of potential habitat or of individual 
plants that may be present at the airport site is unlikely to lead to a long-term decrease in the 
size of an important population of these species. 
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Reduce the area of occupancy of an endangered species or an important population of 
a vulnerable species 

As described above the airport would not affect an important population of Small-flower 
Grevillea or Austral Toadflax (if it would affect the species at all). 
Construction of the airport may, in general, reduce the area of occupancy of the five 
threatened plant species listed above by removing up to 220.9 hectares of potential habitat 
that may be occupied. Despite targeted surveys there is no evidence that these areas contain 
any individuals of these threatened plants (Biosis 1999; SMEC 2014; OEH, 2015a) and so 
the actual area of occupied habitat that could be removed is likely to be considerably smaller. 
In the context of the regional distribution of these species, this quantum of impact would have 
a minor effect (if at all). 

Fragment an existing population of an endangered species or an important population 
of a vulnerable species into two or more populations 

As described above the airport would not affect an important population of Small-flower 
Grevillea or Austral Toadflax (if it would affect these species at all). 
Construction of the airport is highly unlikely to fragment an existing population of White-
flowered Wax Plant, Spiked Rice-flower and Downy Wattle into two or more populations 
because no individuals of these species are known from the site or adjoining areas despite 
targeted survey. The removal of any individuals or occupied habitat at the airport site would 
only affect individuals that are already relatively isolated from other populations.  

Adversely affect habitat critical to the survival of a species 

No critical habitat has been formally identified for any of these threatened plant species 
(DotE, 2015b).  
There is no evidence that the habitat at the airport site is of particular value or significance to 
these threatened plant species and there are around 10,014 hectares of similar shale 
woodland vegetation in the locality (NPWS, 2006; Tozer et al 2010). Given the absence of 
known populations, moderate condition and degree of fragmentation of the habitat to be 
removed it is likely to make a minor contribution to the conservation and recovery of these 
species. As such, the airport would not adversely affect habitat critical to the survival of these 
species. 

Disrupt the breeding cycle of an endangered species or an important population of a 
vulnerable species 

As described above the airport would not affect an important population of Small-flower 
Grevillea or Austral Toadflax (if it would affect these species at all). 
The project may affect the breeding cycle of the five threatened plant species listed above in 
general through a reduction in the extent of native vegetation that may provide habitat and 
movement opportunities for pollinator species. There are occasional records of these 
threatened plant species in the vicinity of the airport site but none within patches of connected 
vegetation (OEH 2015a) or any other evidence that the habitat at the airport site would be 
important to their breeding cycles. There are around 10,014 hectares of similar shale 
woodland vegetation in the locality (NPWS 2006; Tozer et al 2010) that provide refuge for 
pollinator species, potential habitat and at least partial connectivity for recruitment. The 
removal of vegetation at the airport site would be highly unlikely to tangibly disrupt the 
breeding cycle of any threatened plant populations outside of the site. 



GHD | Report for Western Sydney Unit - Western Sydney Airport EIS, 21/24265  

Threatened flora: the endangered species White-flowered Wax Plant, Spiked Rice-flower and 
Downy Wattle; and the vulnerable species Small-flower Grevillea and Austral Toadflax. 

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to 
the extent that the species is likely to decline 

The quantum of potential impacts on these threatened plants varies between species, based 
on their individual habitat requirements as follows: 

 White-flowered Wax Plant: up to 145 .7 hectares of better quality potential 
habitat and a further 134 hectares of poor quality potential habitat. 

 Spiked Rice-flower: up to 90.8 hectares of better quality potential habitat and a 
further 130.5 hectares of poor quality potential habitat.1 

 Downy Wattle: up to 2.2 hectares of better quality potential habitat and a further 
0.4 hectares of poor quality potential habitat. 

 Small-flower Grevillea: up to 2.2 hectares of better quality potential habitat and a 
further 0.4 hectares of poor quality potential habitat. 

 Austral Toadflax: up to 90.8 hectares of better quality potential habitat and a 
further 130.5 hectares of poor quality potential habitat. 

Construction of the airport would also increase the degree of fragmentation of habitat for the 
species at the local and regional scale. The condition and quality of habitat varies across the 
airport site however the majority is in moderate or poor condition. Despite targeted surveys 
there is no evidence that these areas contain any individuals of these threatened plants 
(Biosis 1999; SMEC 2014; OEH, 2015a) and so the habitat is probably of limited value.  

Construction of the airport would involve a substantial area of vegetation removal and would 
create some new edges in vegetation and habitat adjoining the site. Construction activities 
may, in general, increase the degree of weed infestation in adjacent areas through dispersal 
of weed propagules, erosion or sedimentation and generation of dust or other contaminants. 
A CEMP is recommended for the construction of the airport, which would contain measures 
to manage weeds and to manage indirect and off site impacts. The final Airport Plan for 
Stage 1 and then for longer term development at the airport site would include specific 
measures to manage weeds at the airport site, to mitigate biosecurity risks and to reduce the 
risk of off site impacts. This plan would be integrated with Australian Government border 
control and biosecurity risk management measures. The airport is unlikely to substantially 
affect any habitat for these threatened plants outside the construction impact zone. 
Given the above considerations the project is not likely to modify, destroy, remove or isolate 
or decrease the availability or quality of habitat for these threatened plants to the extent that 
these species are likely to further decline.  

Result in invasive species that are harmful to a threatened species becoming 
established in the species’ habitat 

Construction of the airport would involve a substantial area of vegetation removal and would 
create some new edges in vegetation and habitat adjoining the site. Construction activities 
may, in general, increase the degree of weed infestation in adjacent areas through dispersal 
of weed propagules (seeds, stems and flowers) into areas of native vegetation via erosion 
(wind and water), workers shoes and clothing or construction vehicles. Recommendations 
have been made in Section 8 to minimise the spread of weeds.  
A CEMP is recommended for the construction of the airport, which would contain measures 
to manage weeds and to reduce the risk of spreading weeds off site in soil or water. The 
airport design and land use plan includes measures to manage surface water that have been 
purposefully designed to capture water on site and to avoid substantial alteration of surface 
water drainage patterns outside of the airport site. 
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The proposed environmental conservation zone would provide a buffer between the airport 
and adjoining areas of native vegetation along its eastern, southern and western boundaries 
including the riparian corridors of Badgerys Creek and Duncans Creek. The extent of native 
vegetation cover would be increased in the environmental conservation zone and weeds 
would be managed. This reduces the chance that weeds would spread or that other edge 
effects would penetrate into habitat outside the airport site. The airport would have a minor 
effect on the extent or seriousness of edge effects in the locality and is unlikely to introduce 
any new weed species or increase the significance of weed infestations. 
No invasive species that may cause these threatened plant species to decline are likely to 
become established in the locality as a result of the airport. 

Introduce disease that may cause the species to decline 

The airport would be unlikely to increase the potential for significant disease vectors to affect 
this species. 
Diseases potentially affecting native vegetation in general at the airport site and adjacent 
areas include Root Rot Fungus (Phytophthora cinnamomi) and Myrtle Rust. To minimise the 
chance of introducing new plant pathogens, machinery would be washed down before 
moving from area to area and personnel excluded from walking through habitat areas unless 
necessary. Potential impacts are likely to be limited to the immediate construction footprint for 
the airport. 

Interfere substantially with the recovery of the species 

Construction of the airport would increase the degree of fragmentation of habitat for the 
species at the local and regional scale. The condition and quality of habitat varies across the 
airport site however the majority is in moderate or poor condition. Despite targeted surveys 
there is no evidence that these areas contain any individuals of these threatened plants 
(Biosis 1999; SMEC 2014; OEH, 2015a) and so the habitat is probably of limited value and 
any populations of these species that may be present would probably have limited viability. 
The removal of potential habitat for these threatened plants and individuals that may be 
present is unlikely to substantially interfere with the recovery of these species. 

Conclusion  

Construction and operation of the airport would not affect any known populations of these 
threatened plants. Despite targeted surveys there is no evidence that the airport site or any 
adjoining areas of vegetation contain populations of these threatened plants (Biosis 1999; 
SMEC 2014; OEH, 2015a). There is a moderate risk of impacts on a local population of these 
threatened plants through the removal, modification or fragmentation of potential habitat at 
the airport site. Any populations of these threatened plant species at the airport site are likely 
to have relatively low viability and would make a minor contribution to the maintenance or 
recovery of these species. The airport is unlikely to interfere with the recovery of any of these 
threatened plant species. 

Based on the above considerations the airport would not result in a significant negative 
impact on these threatened plant species. 
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Grey-headed Flying-foxes (Pteropus poliocephalus) roost and breed in large colonies (camps). 
All the flying-fox camps in eastern Australia are linked into one population and numbers in any 
one camp are influenced by food availability and the requirements of mating and raising young. 
Fluctuations in the size of a camp can vary week by week, month by month or in some cases 
from one night to the next, and reflect the nomadic nature of Grey-headed Flying-foxes. There 
are at least seven camps mapped within 20 kilometres of the airport site, including to the north, 
east and south, and many more within a 50 kilometre radius. There are no camps on site or in 
the immediate vicinity of the airport site that would be directly impacted. 

The Grey-headed Flying-fox is a highly mobile species which regularly travels up to 50 
kilometres in a night to forage, and has been shown to make migratory movements of almost 
1000 kilometres within a year (Churchill 2008, Webb and Tidemann 1996). 

Grey-headed Flying-foxes were observed flying over the airport site and would forage at the site 
when eucalypts are in flower. The primary food source for Grey-headed Flying-foxes is blossom 
from Eucalyptus species and related genera but in some areas it also utilises a wide range of 
rainforest fruits (Eby and Law 2008).  

All native woodland and forest at the airport site provides foraging habitat for this species. 
Dominant canopy species include Forest Red Gum (Eucalyptus tereticornis), Grey Box 
(Eucalyptus molluccana) and Broad-leaved Ironbark (Eucalyptus fibrosa). Grey Box and Forest 
Red Gum are identified as significant species in the blossom diet of the Grey-headed Flying-fox 
(Eby and Law 2008). Forest Red Gum scores in the upper quartile of all diet plants for the 
region for productivity and reliability of flowering (0.67). This species flowers in late winter and 
spring, partly during the ‘food bottleneck’ (Eby and Law 2008). Grey Box has low productivity 
and reliability (0.35). It flowers in late summer and early autumn. Broad-leaved Ironbark has 
high productivity but is an unreliable flowerer (0.54). It flowers in summer and early autumn, 
providing forage habitat during the breeding period (Eby and Law 2008). Habitat at the airport 
site is thus somewhat productive during food bottlenecks, and would contribute to habitat critical 
to the survival of the species, as defined in the draft recovery plan (DECCW 2009). 

Flying-foxes are one of the more common aerial fauna species hit by aircraft in Australia and 
NSW. There is therefore a potential for mortality of individuals from aircraft strike, although the 
risk is much lower than in tropical areas, where there are larger numbers and mass movements. 
In addition, the airport is not located in close proximity to a camp or a concentrated highly 
productive foraging resource, and as such no large movements of bats are likely to occur at the 
airport. Given these points, there is only a low risk of mortality of individuals as a result of 
aircraft strike (Avisure 2015) given the scattered, patchy nature of food resources surrounding 
the airport. Mortality rates are unlikely to be of a magnitude that would lead to a long-term 
decrease in the size of an important population of the species. 

Grey-Headed Flying-fox, a vulnerable species. 

According to the DotE (2013) ‘significant impact criteria’ for vulnerable species, an action 
is likely to have a significant impact on a vulnerable species if there is a real chance or 
possibility that it will: 

Lead to a long-term decrease in the size of an important population of a species 

All of the Grey-headed Flying-fox populations in eastern NSW are linked and hence can be 
considered one important population.  
Impacts that could lead to the long-term decrease in the size of an important population of the 
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Grey-headed Flying-fox relate to the loss or disturbance of camp sites and roosting/breeding 
habitat and the loss of critical foraging habitat within a 50 kilometre radius of local camps. As 
noted above, this is the expected maximum foraging distance of the species from a roost site 
(Eby 1996). The airport site does not contain a roosting camp of the Grey-headed Flying-fox but 
is located within 50 kilometres of multiple known camps located in the Sydney basin, and 
construction would remove woodland and forest that would provide foraging habitat when trees 
are in flower.  
Individuals from various roost camps are likely to forage in native woodland and forest at the 
airport site when trees are flowering. Construction of Stage 1 of the airport will result in the direct 
loss of approximately 120.6 hectares of native vegetation, including eucalypts that flower in the 
food bottle neck and the breeding period for the Grey-headed Flying-fox, and that contribute to 
critical habitat for the species as defined by in the recovery plan (DECC 2009). Longer term 
development at the airport site would lead to further loss of 78.6 hectares of foraging habitat. 
Cumulative and facilitated development in the locality would follow as a result of construction, 
resulting in further clearing of foraging habitat for the species.  
The airport would require the removal of 120.6 hectares of foraging habitat (native woodland 
forest vegetation) for Stage 1, and an additional 78.6 hectares of foraging habitat for longer term 
development, which is a large area of foraging habitat in an already highly fragmented rural 
landscape. Further development of the locality would follow as a result of construction of the 
airport, resulting in further clearing of foraging habitat for the species. The proportion of habitat 
to be removed for Stage 1 is about 0.70 per cent of the available habitat (native woodland and 
forest vegetation) in the locality, and a much smaller proportion of the available habitat within 50 
km of local roost sites. Extensive areas of foraging habitat are located within the Greater Blue 
Mountains World Heritage Area to the west of the airport site. 
Patches of native vegetation in the airport site are already highly fragmented. Construction of the 
airport would increase existing fragmentation of foraging habitat in a mainly agricultural 
landscape by impacting on patches of native vegetation but would not create a barrier to the 
species’ existing ability to move through the area. Loss of habitat will increase the distances 
between habitat patches and that may impact energy costs in particular during periods when 
food is scarce. 
The airport site comprises a substantial area of foraging habitat for the Grey-headed Flying-fox 
that would be lost as a result of construction of the Stage 1 area. These habitat areas contribute 
to foraging resources at critical times in the lifecycle of the species, and when considered in the 
context of further loss from longer term development at the airport site, and other facilitated and 
cumulative impacts in the locality, this clearing could contribute to the long-term decline of the 
Grey-headed Flying-fox important population. 
There is a potential for mortality of individuals from aircraft strike, although the risk is low given 
the location of the airport, lack of camps in close proximity, and lack of a concentrated highly 
productive foraging resource in the area. Mortality rates are unlikely to be of a magnitude that 
would lead to a long-term decrease in the size of an important population of the species. 

Reduce the area of occupancy of an important population 

The project will not directly impact on any known roost camps in the locality. The impacts of 
construction of the airport on the Grey-headed Flying-fox population would be primarily confined 
to loss of foraging habitat caused by direct clearing of native vegetation during the construction 
phase, and with facilitated and cumulative impacts of longer term development in the locality, the 
reduction in foraging habitat in the area would further reduce available habitat in the locality. 
Patches of native vegetation in the airport site are already highly fragmented. Construction of the 
airport would increase existing fragmentation of foraging habitat in a mainly agricultural 
landscape by impacting on patches of native vegetation but would not create a barrier to the 
species’ existing ability to move through the area. 
There is some potential for loss of individuals on occasion through aircraft strike, however the 
risk of this is considered low (Avisure 2015).  
In terms of occupancy, the airport would not directly impact any camp sites, but would reduce 
the current are of foraging habitat in the short term and the long-term. Bats will still move 
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through the area as the airport would not create a barrier and mortality through aircraft strike is 
low. As such, the overall occupancy area of the population would not change, but within the 
locality the foraging area would be reduced.  

Fragment an existing important population into two or more populations 

The project will not have any direct impact on local camps. 
Patches of native vegetation in the airport site are already highly fragmented. Construction of the 
airport would increase existing fragmentation of foraging habitat in a mainly agricultural 
landscape by impacting on patches of native vegetation but would not create a barrier to the 
species’ existing ability to move through the area. As discussed above, while the airport 
represents a risk of aircraft strike of individuals, it would not be an impermeable barrier to their 
movement. Highly mobile species such as the Grey-headed Flying-fox are expected to be less 
impacted by fragmentation and this species is well-adapted to accessing widely spaced habitat 
resources given its mobility and preference for seasonal fruits and blossom. This species’ 
typically exhibits very large home ranges and Grey-headed Flying-foxes are known to travel 
distances of at least 50 kilometres from roost sites to access seasonal foraging resources (Eby 
1996).  
The project would therefore not fragment an existing important population of the Grey-headed 
Flying-fox into two or more populations. 

Adversely affect habitat critical to the survival of a species 

In the draft recovery plan for the Grey-headed Flying-fox (DECCW 2009), foraging habitat that 
meets at least one of the following criteria can be explicitly identified as habitat critical to the 
survival of the species. These criteria include natural habitat that is: 

 Productive during winter and spring, when food bottlenecks have been identified. 

 Known to support populations of >30,000 individuals, within an area of 50 kilometre 
radius. 

 Productive during the final weeks of gestation, and during the weeks of birth, 
lactation and conception (Sept-May). 

 Productive during the final stages of fruit development and ripening in commercial 
crops affected by Grey-headed Flying-foxes. 

 Known to be continuously occupied as a camp site. 

In addition, it is not possible to predict what localities will be productive in which months, and 
therefore what localities will provide essential habitat for the species. All foraging habitat has the 
potential to be productive during general food shortages and to therefore provide a resource 
critical to survival (DECCW 2009). 
No roost camp has been identified within the airport site, and the local camps would not be 
directly impacted by construction of the airport.  
Construction of the airport would remove 120.6 hectares of potential habitat for Stage 1 and 
additional 78.6 hectares during development for future stages. Eucalypt species present at the 
airport site are not particularly productive during the ‘food bottleneck’ or the breeding season 
and may support individuals from various local camps when the trees are in flower but are not 
likely to support the population as a whole. As such, the foraging habitat present at the airport 
site is not explicitly critical habitat. 
The airport site comprises a substantial area of foraging habitat for the Grey-headed Flying-fox 
that would be lost as a result of construction of the Stage 1 area. These habitat areas contribute 
to foraging resources at critical times in the lifecycle of the species, and may be provide critical 
resources during food shortages. In this sense, habitat at the airport provides a resource critical 
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to survival. When considered in the context of further loss from longer term development at the 
airport site, and other facilitated and cumulative impacts in the locality, this clearing could 
contribute to the long-term decline of the Grey-headed Flying-fox important population. Given 
the size of foraging habitat at the airport site, and area of habitat that would be lost through 
cumulative and facilitated impacts, the airport does have the potential to affect habitat critical to 
the long-term survival of the species. 

Disrupt the breeding cycle of an important population 

No roost camps are present at the airport site. Construction of the airport would not have a direct 
impact on any local roost camps. 
The airport would require the removal of 120.6 hectares of foraging habitat for Stage 1, and an 
additional 78.6 hectares of foraging habitat for longer term development, which is a large area of 
foraging habitat in an already fragmented rural landscape. Stage 1 would result in the loss of 
0.70 percent of foraging habitat in the locality. The airport site may support individuals from 
various local camps when the trees are in flower, but is not likely to be critical to the survival of 
the population. Grey-headed Flying-foxes would feed occasionally at the airport site, but given 
the limited productivity of the vegetation that would be removed, would not depend solely on 
these foraging habitats.  
The project site would not form an impermeable barrier to the movement of individuals of this 
species between roost sites and foraging grounds, however individuals flying across the airport 
site and approaches may be at risk of mortality from aircraft strike, although this is considered a 
low risk (Avisure 2015).  
While the airport would remove a large area of foraging habitat and facilitate further removal of 
habitat in the locality, there would be no direct impact on breeding camps and the risk of aircraft 
strike is low. As such the airport is not likely to disrupt the breeding cycle of the local population 
of this highly mobile species. 

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline 

The airport would require the removal of 120.6 hectares of foraging habitat for Stage 1, and an 
additional 78.6 hectares of foraging habitat for longer term development, which is a large area of 
foraging habitat in an already fragmented rural landscape. The proportion of habitat to be 
removed for Stage 1 is 0.70 per cent of the available habitat in the locality, and a much smaller 
proportion of the available habitat within 50 km of local roost sites. Construction and operation of 
the airport would not isolate areas of foraging habitat for this highly mobile species, although 
there is a low risk of mortality from aircraft strike.  
There is limited potential for indirect impacts such as edge effects on foraging habitat given that 
few large patches intersect the Stage 1 or airport site boundaries. Any patches that do intersect 
these boundaries are already subject to substantial edge effects. 
The project will not directly impact on any local roost camps. The loss and/or modification of 
foraging habitat is not likely to disrupt the breeding cycle of the local population of this highly 
mobile species given the extent of suitable foraging habitat within a 50 km radius of local camps. 
The airport site comprises a substantial area of foraging habitat for the Grey-headed Flying-fox 
that would be lost as a result of construction of the Stage 1 area. These habitat areas contribute 
to foraging resources at critical times in the lifecycle of the species, and when considered in the 
context of further loss from longer term development at the airport site, and other facilitated and 
cumulative impacts in the locality, this clearing could contribute to the long-term decline of the 
Grey-headed Flying-fox. 

Result in invasive species that are harmful to a vulnerable species becoming established 
in the vulnerable species’ habitat 

Weed species have been recorded throughout the airport site. Construction and operation of the 
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airport are unlikely to increase the incidence of weeds or spread weeds to such as extent that 
remaining foraging habitat for the Grey-headed Flying-fox is impacted by weeds. Mitigation 
measures to minimise the spread of weeds would be included in the CEMP (see Section 9.2).  
The airport is not likely to introduce feral animals to the area or encourage the spread of feral 
animals that may impact Grey-headed Flying-foxes.  

Introduce disease that may cause the species to decline 

There are no known disease issues affecting this species that are relevant to the airport. The 
airport would be unlikely to increase the potential for significant disease vectors to affect this 
species. 
Diseases potentially affecting native vegetation in the airport site and adjacent areas include 
Root Rot Fungus (Phytophthora cinnamomi) and Myrtle Rust. These diseases could affect Grey-
headed Flying-fox habitat as they affect plants in the plant family Myrtaceae. To minimise the 
chance of introducing plant pathogens, machinery would be washed down before moving from 
area to area and personnel, vehicles and plant would be excluded from habitat areas unless 
necessary.. 

Interfere substantially with the recovery of the species 

The project would not directly impact on any local roost camps for the local population and no 
impacts on the breeding success of the local population are anticipated. 
The draft recovery plan for the Grey-headed Flying-fox (DECCW 2009) identifies the protection 
of foraging resources as a key recovery objective. The airport would be located in a highly 
cleared landscape, and would involve the removal of small patches of somewhat productive 
native vegetation. In total, 120.6 hectares of foraging habitat would be removed for Stage 1, and 
an additional 78.6 hectares of foraging habitat for longer term development. Overall, the airport 
site comprises a substantial area of foraging habitat for the Grey-headed Fling-fox that would be 
lost as a result of construction of the Stage 1 area. These habitat areas contribute to foraging 
resources at critical times in the lifecycle of the species, and when considered in the context of 
further loss from longer term development at the airport site, and other facilitated and cumulative 
impacts in the locality, this clearing could interfere with the recovery of the species in the locality. 

Conclusion  

While the airport would not directly impact any breeding camps, the airport is likely to have a 
significant impact on the Grey-headed Flying-fox as: 

 Construction of the airport would remove 120.6 hectares of potential habitat for 
Stage 1 which represents 0.70 per cent of the potential foraging habitat for the 
Grey-headed Flying-fox within the locality 

 These areas of habitat contribute to the availability of foraging resources for local 
camps when resources are scarce and at critical lifecycle stages 

 The airport will further fragment foraging habitat within an already highly 
fragmented landscape 

 Cumulative and facilitated development in the locality would follow as a result of 
construction, resulting in further clearing of foraging habitat for the species.  

An offset package has been prepared for the airport to compensate for these significant impacts 
(see Section 9.3). This would include the protection and management of Grey-headed Flying-fox 
habitat at offset sites in perpetuity. 
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Swift Parrot 

The Swift Parrot (Lathamus discolor)breeds in Tasmania. The principal over-wintering habitat 
for the Swift Parrot on the Australian mainland is the box-ironbark forests and woodlands inland 
of the Great Dividing Range in Victoria and NSW. Swamp Mahogany (Eucalyptus robusta),
Spotted Gum (Corymbia maculata), Grey Box (Eucalyptus moluccana) and Red Bloodwood 
(Corymbia gummifera) are important nectar sources in coastal parts of the non-breeding range. 
Commonly used lerp infested trees include Inland Grey Box (Eucalyptus microcarpa), Grey Box 
(Eucalyptus moluccana) and Blackbutt (Eucalyptus pilularis). Forest Red Gum (Eucalyptus 
tereticornis) is also considered a feed tree in coastal areas, including the Sydney Metro and 
Hawkesbury-Nepean areas (Saunders and Tzaros 2011). The occurrence of Swift Parrots at 
foraging sites is largely linked with the abundance of lerp, nectar and non-aggressive 
competitors (Swift Parrot Recovery Team 2001). It has been found to preferentially forage in 
large, mature trees that provide more reliable foraging resources than younger trees (Saunders 
and Tzaros 2011). 

The Swift Parrot returns to some foraging sites on a cyclic basis depending on food availability. 
In a recent study, over half of all foraging sites in the study were used repeatedly, signifying 
their potential conservation value (Swift Parrot Recovery Team 2001). Landscapes with winter 
foraging habitat included scattered trees, remnant vegetation and continuous forests, and within 
these, Swift Parrots foraged at length on lerp and nectar from a variety of tree species. The 
occurrence of Swift Parrots at foraging sites was largely linked with the abundance of lerp, 
nectar and non-aggressive competitors (Swift Parrot Recovery Team 2001).  

The feed trees Grey Box (Eucalyptus molluccana) and Forest Red Gum (Eucalyptus 
tereticornis) are the dominant canopy species in the airport site. Much of the airport site is 
vegetated with relatively young regrowth which are not the preferred foraging habitat for the 
species, although some patches containing large, old-growth trees are also present. The airport 
site is thus likely to be low quality winter foraging habitat for the Swift Parrot although it may 
provide shelter or supplementary foraging resources for migrating individuals. There are eight 
records of the Swift Parrot in the locality, but the species has not been recorded during current 
surveys which were undertaken when the species was known to be present in the Sydney 
basin, and when appropriate eucalypts were flowering.  

Swift Parrot Lathamus discolor, an endangered species. 

According to the DotE (2013) ‘significant impact criteria’, an action is likely to have a 
significant impact on an endangered species if there is a real chance or possibility that it will: 
Lead to a long-term decrease in the size of a population 

The Swift Parrot occurs as a single population, which migrates annually from breeding 
grounds in Tasmania to winter foraging grounds on the western slopes and coastal plains of 
mainland eastern Australia. The critical resources necessary for maintaining the life cycle of 
the species are suitable habitat within breeding and wintering grounds. The study area 
contains areas of eucalypt forest supporting winter flowering tree species that constitute 
suitable winter feeding habitat for migrating individuals of the Swift Parrot.  
Construction of the airport has the potential to reduce breeding success, through removing 
foraging resources critical to the survival of breeding adult birds during the winter season. 
Grey Box (Eucalyptus moluccana) and Forest Red Gum (E. tereticornis) are important feed 
trees in the Sydney region and occur throughout woodland vegetation at the airport site, 
although many of these trees are young regrowth, which reduces their current value for the 
species.  
The airport would require the removal of 120.6 hectares of potential foraging habitat for the 
Swift Parrot in Stage 1, and an additional 78.6 hectares of foraging habitat for longer term 
development. The proportion of habitat to be removed for Stage 1 is 0.70 per cent of the 
available habitat in the locality, and a much smaller proportion of the available habitat in the 
region. There are few records of the Swift Parrot in the locality, and no individuals were 
observed during targeted surveys. Native vegetation at the airport site comprises small to 
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moderate sized patches, separated by large areas of cleared agricultural land, and dominated 
by aggressive competitors such as the Noise Miner. Based on these points, it is likely that the 
airport site is not an important foraging area for the species. 
Loss of foraging habitat, specifically winter-flowering eucalypt trees that are essential for 
maintaining the health of the population during its annual winter migration to mainland 
Australia, could reduce breeding success. Reduced food availability could lead to reduced 
health and lower survival rates for the return migration to Tasmania in spring. As noted 
above, the airport site is not likely to be an important foraging area for the species. The loss 
of vegetation at the airport site is not likely to impact the overall health of the migrating 
population. 
Operation of the airport could result in mortality of individuals from aircraft strike. Given the 
species only occurs in western Sydney for a part of the year, are transient, and tend to move 
in small flocks, the risk of aircraft strike is low. The operation of the airport would not create a 
permanent barrier to the movement of individuals across the airport site.  
Although the airport would require the removal of 120.6 hectares of low quality winter foraging 
habitat for Stage 1, and 78.6 hectares for longer term development, the proportion of habitat 
to be removed is small in comparison with existing habitat within the Sydney Basin Bioregion. 
Evidence gathered on the movements of the species also suggest that visits to the coastal 
forests are not consistent every year and depend on flowering of the Box-Ironbark woodlands 
on the south western slopes of NSW and Victoria (Swift Parrot Recovery Team 2001). Swift 
Parrots tend to return to good quality habitat areas year after year. There are only few 
records of the species in the locality, suggesting that the area is not important winter foraging 
habitat. Hence, the loss of small, generally young regrowth patches of foraging habitat within 
the airport site would not be likely to reduce the health and condition of individual birds such 
that migration (on the return journey to Tasmania in spring) is disrupted to the extent that it 
would interfere with the life cycle of the species. 
On the basis of the above considerations, the construction of the airport is unlikely to lead to 
a long-term decrease in the size of a population of the Swift Parrot.  
Reduce the area of occupancy of the species 

The distributional range of the Swift Parrot extends from Tasmania through parts of Victoria 
and NSW to southeast Queensland. Within this range, the area of occupancy for the species 
would include breeding grounds in Tasmania, migration routes and foraging habitats on 
mainland Australia.
The impacts of construction of the airport on the Swift Parrot population would be primarily 
confined to loss of foraging habitat caused by direct clearing of native vegetation during the 
construction phase, and with facilitated and cumulative impacts of longer term development in 
the locality, the reduction in foraging habitat in the area would further reduce available habitat 
in the locality. Patches of native vegetation in the airport site are already highly fragmented. 
Construction of the airport would increase existing fragmentation of foraging habitat in a 
mainly agricultural landscape by impacting on patches of native vegetation but would not 
create a barrier to the species’ existing ability to move through the area. 
There is some potential for loss of individuals on occasion through aircraft strike, however the 
risk of this is considered low.  
There is no evidence that the species occurs at the airport site, and there are only few 
records from the locality, suggesting the area is not important foraging habitat for the species. 
The loss of potential foraging habitat would represent only a minor fraction of the area of 
occupancy of the Swift Parrot within the region and a smaller fraction of its entire area of 
occupancy. The airport would thus have minor impacts on small areas of potential habitat for 
this species, and would not reduce its area of occupancy to any material extent. 
Fragment an existing population into two or more populations 
The Swift Parrot is a highly mobile species that routinely traverses large expanses of open 
water and open country, including Bass Straight, agricultural land and other clearings during 
its annual migration. The species is not resident in western Sydney, rather is a transient 
visitor in winter when appropriate eucalypt species are in flower. The Swift Parrot would rely 
on ‘stepping stones’ of suitable foraging and roosting habitat during migrations and is thought 
to prefer ‘corridors’ of woodland vegetation over which to traverse. Clearing of vegetation for 
the airport would reduce the incidence of small patches of vegetation, but would not remove a 
corridor of woodland vegetation. The dispersal or movement of the Swift Parrot across the 
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landscape is unlikely to be affected as clearings created by the airport would not isolate 
habitat with respect to this species. As such, the airport would not fragment an existing 
population into two or more populations. Furthermore, retention of vegetation in conversation 
areas, in particular the Badgerys Creek corridor, would maintain stepping stones of habitat in 
the area. 
Adversely affect habitat critical to the survival of a species 

The Recovery Plan for the Swift Parrot (Saunders and Tzaros 2011) notes the key habitats 
for the species comprise habitats which are used for nesting, used by large proportions of the 
Swift Parrot population, are used repeatedly between seasons, or are used for prolonged 
periods of time. Habitat critical to the survival of the Swift Parrot includes those areas of 
priority habitat for which the Swift Parrot has a level of site fidelity or possess phenological 
characteristics likely to be of importance to the Swift Parrot.  
There is a lack of records of the species in the study area and few records known in the wider 
locality. Habitat in the locality is thus not likely to be important to the species. Individuals may 
however forage on occasion within the airport site as winter-flowering eucalypts are present. 
Potential habitat in the airport site is of low quality for the species, given that much of it is 
young regrowth and aggressive competitors such as Noisy Miners are dominant species at 
the site. Potential habitat may contribute to maintaining the condition and health of parrots 
sufficient for them to make the return flight to Tasmania during the spring migration, if 
individuals forage at the airport site. Habitat present may be more important in some years 
than others such as when resources are scarce inland during drought periods. 
The loss of 120.6 hectares of winter flowering eucalypt forest would represent an estimated 
loss of 0.70 per cent of accessible foraging habitat within a 10 km radius of the airport 
boundary. A further 78.6 hectares would be removed for longer term development. The 
stands of winter flowering gums within the study area would represent a small proportion of 
the total area of winter flowering habitat available within the region.  
Although the airport would contribute to the incremental loss of potential foraging habitat for 
the Swift Parrot within coastal NSW, this habitat is unlikely to be critical to the survival of this 
species, given that much of it is young regrowth and aggressive competitors such as the 
Noisy Minor dominate much of the site.  
Disrupt the breeding cycle of a population 

Breeding does not occur on mainland Australia. Adult birds would only occur within the study 
area as part of seasonal foraging behaviour during winter. 
The area of potential foraging habitat to be removed is restricted to various fragmented 
patches of eucalypt woodland, often dominated by young regrowth with few old trees. This 
habitat loss may decrease the availability of winter forage for individuals that disperse 
nomadically throughout the region during winter, if foraging occurs at the airport site. The 
reduced availability of potential foraging habitat, particularly during poor flowering seasons 
and/or drought periods, could theoretically reduce the health and condition of adult birds, 
which could in turn, lead to poor condition and reduced breeding success. However, the 
habitats in the study area are not considered critical to the Swift Parrot (see above) and it is 
unlikely that the condition and health of individuals that may forage in the study area on 
occasion would be compromised to the extent that breeding success of individuals would be 
affected. Furthermore, the airport would not fragment a population of the Swift Parrot or 
create a barrier to local or regional movements of the species between foraging and breeding 
areas. 
Given the above points, the airport is unlikely to disrupt the breeding cycle of a population of 
Swift Parrot. 
Modify, destroy, remove, isolate or decrease the availability or quality of habitat to the 
extent that the species is likely to decline 

The Swift Parrot is a highly mobile species that routinely traverses large expanses of open 
water and open country, including Bass Straight, agricultural land and other clearings during 
its annual migration. There is no evidence that the species occurs at the airport site, and 
there are only few records from the locality, suggesting the area is not important foraging 
habitat for the species. 
The airport would require the removal of 120.6 hectares of low quality foraging habitat for the 
Swift Parrot in Stage 1, and an additional 78.6 hectares of foraging habitat for longer term 
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development. Potential habitat in the airport site is of low quality for the species, given that 
much of it is young regrowth and aggressive competitors such as Noisy Miners are dominant 
species at the site. 
Clearing of vegetation for the airport would reduce the incidence of small patches of 
vegetation, but would not remove a corridor of woodland vegetation. The dispersal or 
movement of the Swift Parrot across the landscape is unlikely to be affected as clearings 
created by the airport would not isolate habitat with respect to this species. 
Given that there is no evidence of the species in the airport site, that there are few records in 
the locality, only low quality potential habitat would be removed, and the airport would not 
isolate habitat with respect to this species, the airport is not likely to modify, destroy, remove, 
isolate or decrease habitat such that the species would decline. 
Result in invasive species that are harmful to a critically endangered or endangered 
species becoming established in the endangered or critically endangered species’ 
habitat 

Weed species have been recorded throughout the airport site and in adjacent areas. During 
construction there is potential for noxious and invasive weeds to be spread via earthworks 
and clearing activities, from seeds and other propagules in the soil and on vegetative 
material. Measures to manage invasive weed species and rehabilitate disturbed areas would 
be implemented via the CEMP to reduce the potential for weeds to become established in 
areas of potential habitat, including the conservation areas and other vegetation proximate or 
downstream of the airport site. 
The airport is not likely to introduce feral animals to the area or encourage the spread of feral 
animals that may impact the Swift Parrot. 
Introduce disease that may cause the species to decline 

Infection by Psittacine circoviral (beak and feather) disease affecting endangered psittacine 
species (DECC 2005a) is listed as a key threatening process under the EPBC Act. The Swift 
Parrot is an endangered psittacine species. The airport is unlikely to introduce or spread the 
Psittacine circoviral (beak and feather) disease because construction staff and equipment 
would not come into contact with any birds, or otherwise act as a vector for the disease. 
Diseases potentially affecting native vegetation in the airport site and surrounds include Root 
Rot Fungus (Phytophthora cinnamomi) and Myrtle Rust. Phytophthora and Myrtle Rust could 
affect Swift Parrot habitat as they both affect plants in the plant family Myrtaceae. To 
minimise the chance of introducing new plant pathogens, machinery would be washed down 
before moving from area to area and personnel, vehicles and plant would be excluded from 
habitat areas unless necessary. 
Interfere with the recovery of the species 

Habitat loss is listed as a current threat to the Swift Parrot in the Recovery Plan (Saunders 
and Tzaros 2011). The airport would require the removal of 120.6 hectares of low quality 
potential foraging habitat for Stage 1, and an additional 78.6 hectares of potential foraging 
habitat for longer term development. This habitat loss will decrease the availability of winter 
forage for individual parrots that may disperse nomadically through the study area during 
winter. It may further increase interspecific competition with aggressive species such as the 
Noisy Miner and Bell Miner in adjacent areas. However, given the habitat to be removed 
comprises only a minor proportion of potential habitat present in the locality, the airport site is 
not considered to support critical habitat for this species, the low numbers of records in the 
locality and lack of evidence of the species at the airport site, the airport is unlikely to interfere 
with the recovery of the species.  

Conclusion  

The airport is unlikely to have a significant impact on the Swift Parrot as: 

 The species does not breed in NSW. 

 There is no evidence to date that the airport site represents critical or important 
foraging habitat for the species. There are no records from the site and few from 
the locality. 

 Potential habitat includes small patches of mainly regenerating woodland, which 
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is not preferred foraging habitat for this species. Only small areas of mature 
vegetation would be removed. 

 Aggressive competitors such as the Noisy Miner are the dominant bird species 
over much of the site. 

 The airport is unlikely to create a barrier to movements. 

 The potential for bird strike mortality is low.  

Greater Blue Mountains World Heritage Area 

The GBMWHA consists of 1.03 million hectares of sandstone plateaux, escarpments and 
gorges dominated by temperate eucalypt forest. It is noted for the diversity of eucalypts 
associated with its wide range of habitats as well as significant numbers of rare or threatened 
species, including endemic and evolutionary relict species (such as the Wollemi Pine). A 
significant proportion of the Australian continent’s biodiversity occur in the area (UNESCO 
2015). The GBMWHA protects a large number of pristine and relatively undisturbed catchment 
areas, some of which make a substantial contribution to maintaining high water quality in a 
series of water storage reservoirs supplying Sydney and adjacent rural areas (DECC 2009b). 

An assessment of significance is provided below with a focus on impacts on the biodiversity 
values of the GBMWHA. 

Greater Blue Mountains World Heritage Area 

The World Heritage values for which the GBMWHA was listed include:

 Outstanding examples representing significant on-going ecological and 
biological processes in the evolution and development of terrestrial, fresh water, 
coastal and marine ecosystems and communities of plants and animals. 

 Important and significant natural habitats for in-situ conservation of biological 
diversity, including those containing threatened species of outstanding universal 
value from the point of view of science or conservation. 

It is noted for the diversity of eucalypts associated with its wide range of habitats as well as 
significant numbers of rare or threatened species, including endemic and evolutionary relict 
species.

According to the significant impact guidelines (DEWHA 2013), an action is likely to 
have a significant impact on the World Heritage values of a declared World Heritage 
property (or the National Heritage values of a National Heritage place) if there is a real 
chance or possibility that it will cause:  

 one or more of the World Heritage/National Heritage values to be lost 

 one or more of the World Heritage/National Heritage values to be degraded or 
damaged, or 

 one or more of the World Heritage/National Heritage values to be notably 
altered, modified, obscured or diminished

The airport would be located about 9 km from the eastern edge of the GBMWHA. The 
GBMWHA covers a vast area, much of which is located well away from the airport. There 
would be no direct impacts resulting from the construction of the proposed airport on any 
areas of the GBMWHA. The construction of the airport would not modify or inhibit ecological 
processes within the area. The proposed airport has been designed to minimise adverse 
changes in hydrology and water quality. Design and mitigation measures are proposed to 
manage water quality (such as detention basins and appropriate sediment fencing). Any 
indirect impacts potentially associated construction (eg sedimentation or introduction of 
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pollutants into waterways) are likely to be negligible given the distance between the proposed 
airport and the GBMWHA, the small area of the GBMWHA that could potentially be impacted, 
and appropriate design and mitigation measures to minimise the risk of off-site impacts during 
construction. 
Based on these considerations there is no real chance or possibility that natural heritage 
values will be lost or significantly adversely modified as a result of construction of the airport. 
Potential operational impacts are unlikely to impact the World Heritage or National Heritage 
values to such a degree that these would be lost or significantly, degraded or damaged or 
modified based on the following key considerations with respect to potential indirect impacts: 

 Noise: Aircraft noise would impact a relatively small area of the GBMWHA under 
proposed flight paths. This would be a novel impact in these areas, but is not 
expected to be substantial impact as there would be no low-flying aircraft over 
the GBMWHA. Aircraft would be at heights generally greater than 5,000 feet with 
maximum noise levels typically below 55 dBA, (Wilkinson Murray 2015b) which 
is likely to be below threshold to disturb fauna behaviours (refer to section 8.2.5). 
Fauna resident under the proposed flight paths are likely to become habituated 
to the elevated noise levels in the long term. 

 Water quality: A portion of the GBMWHA fronts the Nepean River downstream of 
its confluence with Duncans Creek. Changes to water quality and hydrology at 
the airport site have a very low potential to impact water quality in this portion of 
the GBMWHA. Bio-retention basins would be installed to treat surface runoff 
before it leaves airport site, and additional mitigation measures will further 
improve water quality leaving the airport site. Further resolution of mitigation 
measures would be provided in the final EIS having regard to potential impacts 
on threatened species and their habitats that may occur downstream of the site 
and the potential for impacts. There may be changes to flows in Duncans Creek 
as a result of changes to topography and diversion of flows in this direction. 
Given the generally poor quality of aquatic habitats in and downstream of the 
airport site, the small changes in flows are unlikely to have a substantial impact 
on fish habitat in downstream areas. Impacts on the water quality of the 
GBMWHA near where Duncans Creek flows into the Nepean River are therefore 
highly unlikely, particularly given and the distance between the airport site and 
the portion of the GBMWHA that fronts the Nepean River (refer to section 8.2.5). 

 Air quality: Changes to air quality are unlikely given the prevailing wind 
directions. Any changes to air quality would be temporary and localised. 
Occasional changes to air quality as a result of wind changes are not likely to 
impact biodiversity values in the GBMWHA (refer to section 8.2.5). 

 Fuel jettisoning: fuel jettisoning over the GBMWHA would be extremely rare, and 
no fuel would reach the ground. Fuel jettisoning is therefore unlikely to interfere 
with any ecosystem processes, result in the substantial degradation of habitat, or 
reduce the viability of any flora or fauna species (refer to section 8.2.5). 

 Aircraft crashes: Aircraft traffic would increase emissions of NO2, PM10, PM2.5,
CO, SO2, and air toxics. The highest off-site concentrations of the air quality 
metrics evaluated were generally predicted to occur to the north and north-east 
of the proposed airport due to the prevalence of south-westerly winds. As such, 
these emissions are generally unlikely to affect air quality over the GBMWHA, as 
it is located to the west of the airport site. Occasional changes to air quality as a 
result of wind changes would be temporary and localised, and are not likely to 
impact ecological processes in the GBMWHA. 
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 Although very unlikely, operation of the proposed airport could result in an 
aircraft crashing within the GBMWHA. An aircraft crash would mainly cause 
localised damage to a relatively small area of the GBMWHA. This would be an 
extremely rare event, if it happens at all (refer to section 8.2.5). 

 Greenhouse gas emissions: the construction and operation of the proposed 
airport will contribute to greenhouse gas emissions. Climate change in general is 
likely to impact biodiversity values within the GBMWHA, potentially changing the 
species composition and distribution in the long-term. The emissions from the 
construction and operation of the proposed airport itself, however, are not likely 
to have a significant impact on the GBMWHA, as it is only a minor part of a 
much larger and more wide-spread issue (refer to section 8.2.5). 

Given the above points, the construction and operation of the airport is unlikely to result in 
one or more of the World Heritage/National Heritage values to be lost, degraded or damaged, 
or notably altered, modified, obscured or diminished. The proposed airport would not result in 
a reduction in the diversity of eucalypts or alter biological processes. 

With respect to the specific biological and ecological values an action is likely to have 
a significant impact on a World Heritage property or National Heritage Place if there is 
a real chance or possibility that the action will: 

 modify or inhibit ecological processes in a National Heritage place 

 reduce the diversity or modify the composition of plant and animal species in 
all or part of a World Heritage property/National Heritage place 

 cause a long-term reduction in rare, endemic or unique plant or animal 
populations or species in a World Heritage property/National Heritage place, 

The construction of the airport will not occur within the GBMWHA and would not directly 
modify or inhibit ecological processes within the area.  
Parts of the airport site west of the Northern Road drain to Duncans Creek, which drains to 
the Nepean River. Construction and operation of the airport could result in reduced water 
quality as a result of erosion, sedimentation and introduction of pollutants into the waterway, 
as well as changes to flow regimes in Duncans Creek. The airport design and land use plan 
includes measures to manage surface water that have been purposefully designed to capture 
water on site and to avoid substantial alteration of surface water drainage patterns outside of 
the airport site. Additional mitigation measures are proposed to manage water quality to 
further minimise downstream impacts. Given the distance between the airport and the small 
area of the GBMWHA that is located adjacent to the Nepean River near the airport, and the 
inclusion of specific design elements and mitigation measures, any impacts would likely have 
dissipated by the time the water reaches the GBMWHA.  
Noise has been shown to have a variety of impacts on fauna, including changing foraging 
behaviour, impacting breeding success and changing species occurrences (Barber et al 
2009). Low-flying aircraft can cause flight response in some species, causing them to 
abandon nests, and other species are known to avoid higher elevation areas where noise 
levels are higher, potentially resulting in fragmentation of habitat (Ellis, Ellis, & Mindell, 1991; 
Landon et al 2003). Most of these impacts occur when noise levels are high (greater than 65 
dB), and given the height at which flights are likely to be, these impacts are unlikely. While 
background noise would increase under the flight tracks, fauna are likely to become 
habituated to the elevated noise levels in the long term (Anderson et al 1996; Conomy et al 
1998) as aircraft would not be flying at low altitudes over the GBMWHA. Operation of aircraft 
is highly unlikely to permanently alter foraging or breeding behaviour of any fauna species. 
Any impacts would be localised, with impacts occurring under the main flight paths. The 
majority of fauna within the vast GBMWHA would not be impacted by aircraft noise. Noise 
levels are not likely to alter the composition of fauna communities in the GBMWHA.  
Changes to air quality are unlikely given the prevailing wind directions. Any changes to air 
quality would be temporary and localised. Occasional changes to air quality as a result of 
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wind changes are not likely to impact biodiversity values in the GBMWHA.  
Construction and operation of the airport would increase carbon emissions, through clearing 
of vegetation, and operation of vehicles and aircraft. Climate change in general is likely to 
impact biodiversity values within the GBMWHA, potentially changing the species composition 
and distribution in the long-term. The airport itself, however, is not likely to have a significant 
impact on the GBMWHA, as it is only a minor part of a much larger and more wide-spread 
issue. 
Impacts resulting from fuel jettisoning and aircraft crashes are highly unlikely (see above). 
Given the above points, the potential for noise impacts and water and air quality impacts are 
unlikely to modify or inhibit ecological processes, reduce the diversity or modify the 
composition of plant and animal species, or cause a long-term reduction in rare, endemic or 
unique plant or animal populations or species in the GBMWHA. 

 fragment, isolate or substantially damage habitat for rare, endemic or unique 
animal populations or species in a World Heritage property/National Heritage 
place. 

The construction of the airport will not occur within the GBMWHA. There will be no direct 
impacts on native vegetation or flora or fauna habitats as a result of construction of the 
airport. No areas of habitat for rare, endemic or unique animal populations or species would 
be fragmented, isolated or substantially damaged. Noise would not be at a level that would 
cause fauna to avoid certain areas, thus potentially fragmenting habitat (refer to section 
8.2.5).

 involve construction of buildings, roads, or other structures, vegetation clearance, 
or other actions with substantial, long‐term or permanent impacts on relevant 
values, and 

The construction of the airport will not occur within the GBMWHA. As such, the airport would 
not involve clearing of vegetation within the GBMWHA, and would not result in any 
permanent impacts such as the construction of roads, buildings or other structures. 
Potential indirect impacts resulting from operation of the airport are unlikely to result in any 
substantial, long-term or permanent impacts on biodiversity values of the GBMWHA, as has 
been detailed above.

 introduce noise, odours, pollutants or other intrusive elements with substantial, 
long‐term or permanent impacts on relevant values. 

Noise has been shown to have a variety of impacts on fauna, including changing foraging 
behaviour, impacting breeding success and changing species occurrences (Barber et al 
2009). These impacts tend to occur at high decibel levels, such as from low-flying-aircraft. 
While background noise would increase under the flight paths, fauna are likely to become 
habituated to the elevated noise levels in the long term (Anderson et al 1996; Conomy et al 
1998) as aircraft would not be flying at low altitudes over the GBMWHA. . 
The airport would be located about 9 km from the eastern edge of the GBMWHA. The 
GBMWHA covers a vast area, much of which is located well away from the airport. Parts of 
the airport site west of the Northern Road drain to Duncans Creek, which drains to the 
Nepean River. Design and mitigation measures for the airport would minimise the risk of 
reduced water quality as a result of erosion, sedimentation and introduction of pollutants into 
the waterway. Given the distance between the airport and the small area of the GBMWHA 
that is located adjacent to the Nepean River near the airport, and the inclusion of specific 
design elements and mitigation measures, any impacts would likely have dissipated by the 
time the water reaches the GBMWHA.
Changes to air quality are unlikely given the prevailing wind directions. Any changes to air 
quality would be temporary and localised. Occasional changes to air quality as a result of 
wind changes are not likely to impact biodiversity values in the GBMWHA.  
Fuel jettisoning over the GBMWHA would be extremely rare, and no fuel is likely to reach the 
ground. Fuel jetttisoning is therefore unlikely to interfere with any ecosystem processes, 
result in the substantial degradation of habitat, or reduce the viability of any flora or fauna 
species.
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Conclusion  

The proposed airport is not likely to have a significant impact on the biodiversity values of the 
GBMWHA given: 

 There would be no direct impact on the GBMWHA 

 Indirect impacts associated with the construction and operation of the airport are 
unlikely to result in the loss or significant modification of biological diversity or 
biological processes within the GBMWHA, given: 

– Potential impacts on fauna within the GBMWHA as a result of noise are 
unlikely to result in changes to species behaviour or habitat use 

– Potential impacts on the GBMWHA as a result of changes to air quality are 
likely to be negligible given the distance to the GBMWHA and prevailing wind 
conditions

– The airport design and land use plan includes measures to manage surface 
water that have been purposefully designed to capture water on site and to 
avoid substantial alteration of surface water drainage patterns and water 
quality outside of the airport site. 

– While greenhouse gas emissions will increase as a result of the construction 
and operation of the airport, this is unlikely to directly result in the loss of 
biological diversity or biological processes within the GBMWHA. 
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