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1. Project description
Roads and Maritime Services (Roads and Maritime) propose to upgrade 16 km of The Northern Road
between Mersey Road, Bringelly and Glenmore Parkway, Glenmore Park (the project).

The project generally comprises the following key features:

· A six-lane divided road between Mersey Road, Bringelly and Bradley Street, Glenmore Park (two
general traffic lanes and a kerbside bus lane in each direction). A wide central median would
allow for an additional travel lane in each direction in the future, if required

· An eight-lane divided road between Bradley Street, Glenmore Park and just south of Glenmore
Parkway, Glenmore Park (three general traffic lanes and a kerbside bus lane in each direction
separated by a central median)

· About eight kilometres of new road between Mersey Road, Bringelly and just south of the existing
Elizabeth Drive, Luddenham to realign the section of The Northern Road that currently runs
through the Western Sydney Airport site

· About eight kilometres of upgraded and widened road between the existing Elizabeth Drive,
Luddenham and just south of Glenmore Parkway, Glenmore Park

· Access to the Luddenham town centre from north of the realigned The Northern Road and the
existing The Northern Road

· Twin bridges over Adams Road, Luddenham

· Four new traffic light intersections and new traffic lights at existing intersections

· Local road changes and upgrades to current access arrangements for businesses and private
properties

· A new shared path for pedestrians and cyclists on the western side of The Northern Road and
footpaths on the eastern side of The Northern Road where required.

A detailed description of the project, including design refinements since exhibition of the EIS is
provided in Chapter 5 of the Submissions and Preferred Infrastructure Report for the project.

2. Purpose and background
The Environmental Impact Statement (EIS) for the project was publicly displayed for information and
comment between 21 June and 2 August 2017. The EIS considered a range of environmental, social
and planning issues and nominated a number of measures to mitigate or manage these potential
impacts.
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In accordance with section 115Z(6) of the Environmental Planning and Assessment Act 1979
(EP&A Act), Roads and Maritime is required to prepare a Submissions and Preferred Infrastructure
Report to respond to any issues or questions raised by stakeholders and the community received
during the EIS exhibition. The Submissions and Preferred Infrastructure Report also describes any
refinements to the project’s design and outlines revised environmental management measures
identified in response to any changes and the submissions received. The Submissions and Preferred
Infrastructure Report, including this Memorandum, will also inform the Final EIS to be prepared for the
project in accordance with Part 8 of the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act), to be finalised based on the submissions received during
exhibition.

The purpose of this Memorandum is to provide additional information to the Biodiversity Assessment
Report (BAR) that was prepared for the project (Appendix I of the EIS), taking into consideration
design refinements made during the detailed design phase (refer to Section 3) and issues raised by
stakeholders and the community during the EIS exhibition (refer to Section 4).

This Memorandum should be read in conjunction with the EIS, Submissions and Preferred
Infrastructure Report and any subsequent post-determination documentation.  Details on design
refinements are explained in the following sections.

3. Environmental assessment of design refinements

There have been a number of design refinements during detailed design of the project, as outlined in
Chapter 5 of the Submissions and Preferred Infrastructure Report. These design refinements have
resulted in changes to the construction and operational footprints which have affected the calculated
direct impacts of the project as assessed within the Biodiversity Assessment Report (BAR) and
subsequently presented within the environmental impact statement (EIS).

This section provides a revised assessment of the impacts under the Framework for Biodiversity
Assessment (FBA) including recalculation of landscape values, impacts to native vegetation (including
threatened ecological communities), impacts to threatened species, and impacts to Matters of
National Environmental Significance (MNES), including impacts to the environment of commonwealth
land.

The structure and methodology of this assessment is therefore similar to that presented within the
BAR, with a focus on biodiversity values and impacts that have changed as a result of the design
refinements since exhibition of the EIS.

3.1 Landscape values

As the project is a road upgrade, it is a linear shaped development and landscape value must be
assessed according to Appendix 5 of the FBA (Assessing landscape value for linear shaped
developments, or multiple fragmentation impacts). Alteration to the proposed construction footprint
has resulted in the need for recalculation of landscape value components applicable to linear shaped
developments including:

· Percent extent of native vegetation cover in the landscape

· Area to perimeter ratio.

The connectivity value and patch size calculations remain valid with the design change and no
recalculation was required.

The revised percent extent of native vegetation cover in the landscape and area to perimeter ratio
calculations were undertaken using ESRI ArcGIS software. To undertake the revised assessment of
landscape values, a 550 metre buffer was established from the outside edge of the revised
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construction footprint. While this is a linear road project there are some detached construction
compounds which made using a buffer from the centreline problematic. This increased the size of the
landscape assessment from the BAR which assessed from the centreline.

3.1.1 Percent native vegetation cover

Once the native vegetation cover was digitised, the extent of native vegetation in the landscape
before and after the development was recalculated based on the revised construction footprint (see
Table 3.1). The 550 metre landscape buffer is 2,659.65 hectares in size. Current percent native
vegetation cover is estimated at 12.26 per cent (score 2.5 as outlined in Table 16 of Appendix 5 of the
FBA). After the development, percent native vegetation cover is estimated at 11.13 per cent (rounded
to 11 per cent - score 2.5 as outlined in Table 16 of Appendix 5 of the FBA). The score for percent
native vegetation cover is 0 as no change in category is predicted. The score in the BAR prepared for
the EIS was calculated at 1.25.

Table 3.1 : Percent native vegetation cover in the landscape before and after development

Assessment buffer Before development After development Score for % native vegetation
cover in the development
footprint buffer

Native
vegetation
cover (ha)

Cover
(%)

Native
vegetation
cover (ha)

Cover
(%)

2,659.65 ha

(550m from the edge of
the construction footprint)

326.51 12.26

(score
2.5)

284.83 11.13

(score
2.5)

0

3.1.2 Area to perimeter ratio

For a major project that is a linear shaped development or multiple fragmentation development, the
change in area to perimeter ratio of patches impacted must be assessed. This has been recalculated
based on the revised construction footprint.

The total area (square metres) and perimeter (metres) of vegetation patches impacted by the
development within the 550 metre buffer is outlined in Table 3.2. The area to perimeter ratio before
the development is 24 (previously 22) and after development is 21. The proportional change in area to
perimeter ratio as calculated by the credit calculator is 12.5 (previously 4.5) and the score for the
proportional change in area to perimeter ratio is 2 according to Table 19 in Appendix 5 of the FBA
(see Table 3.2).

This is a change from the EIS design assessed in the BAR in which a score of 1 was calculated,
however this is still a relatively small change in area to perimeter ratio and is expected as the
vegetation currently has a high area to perimeter ratio (due to many small fragments of vegetation in
the landscape) which will not be increased significantly by the project.

Table 3.2 : Area to perimeter ratio of vegetation patches before and after development

Before development After development Proportional
change

Score

Vegetation
area (m2)

Vegetation
perimeter
(m)

Area to
perimeter
ratio (whole
number)

Vegetation
area (m2)

Vegetation
perimeter
(m)

Area to
perimeter
ratio (whole
number)

462,329.27 19,653.96 24 342,393.32 16,340.50 21 12.5 2
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3.1.3 Landscape value score

A summary of the recalculated landscape value assessment is provided here. As noted above, the
connectivity value and patch size calculations remain valid with the design change therefore no
recalculation was required for these.

The landscape component scores are as follows:

· Percent native vegetation cover = 0 (previously 1.25)

· Connectivity value class = 2.5 (no change from original assessment)

· Area / perimeter ratio score = 2 (previously 1)

· Average patch size score = 12.5 (no change from original assessment).

The landscape value score as determined by the BioBanking credit calculator is 17, similar to that
previously assessed in the BAR in which the landscape value score was calculated as 17.25.

3.2 Removal of native vegetation

The revised potential loss of vegetation and habitat associated with the project is summarised in
Table 3.3. The construction footprint would impact on up to about 40.79 hectares of native vegetation
(see Table 3.3). This is a decrease of 3.50 hectares when compared to the EIS design assessed in
the BAR (the original impact to all Vegetation Zones was 44.29 hectares).

These impacts have been quantified based on the development footprint after detailed design and
take into consideration potential temporary disturbance during construction including compound sites
and upgrading of drainage. This calculation also takes into account the clearing required within the
Department of Defence land to provide vehicle access along the Defence Establishment Orchard Hills
(DEOH) site inside of the new fence line proposed in some parts of the project, which was not
assessed in the BAR.

Based on the detailed design, the overall impact to the critically endangered Cumberland Plain
Woodland in the Sydney Basin Bioregion ecological community has reduced by 2.96 hectares. The
impact to the River-Flat Eucalypt Forest on Coastal Floodplains of the New South Wales North Coast,
Sydney Basin and South East Corner Bioregions endangered ecological community has been
reduced by 0.43 hectares.

Table 3.3 : Impacts to native vegetation from the detailed design footprint

Vegetation
zone

PCT Condition Status (TSC Act) Original
impact
(ha)

Area to be
impacted
by
detailed
design
(ha)

Change

1 Grey Box - Forest Red
Gum grassy woodland on
flats of the Cumberland
Plain, Sydney Basin
Bioregion

Moderate/
Good

CEEC

Cumberland Plain
Woodland in the
Sydney Basin
Bioregion

6.67 5.38 1.29 ha
reduction
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Vegetation
zone

PCT Condition Status (TSC Act) Original
impact
(ha)

Area to be
impacted
by
detailed
design
(ha)

Change

2 Forest Red Gum - Rough-
barked Apple grassy
woodland on alluvial flats
of the Cumberland Plain,
Sydney Basin Bioregion

Moderate/
Good

EEC

River-Flat Eucalypt
Forest on Coastal
Floodplains of the
New South Wales
North Coast, Sydney
Basin and South East
Corner Bioregions

2.53 2.43 0.1 ha
reduction

3 Grey Box - Forest Red
Gum grassy woodland on
shale of the southern
Cumberland Plain, Sydney
Basin Bioregion

Moderate/
Good

CEEC

Cumberland Plain
Woodland in the
Sydney Basin
Bioregion

4.92 4.92 No change

4* Grey Box - Forest Red
Gum grassy woodland on
flats of the Cumberland
Plain, Sydney Basin
Bioregion

Moderate/Good
_Poor

CEEC

Cumberland Plain
Woodland in the
Sydney Basin
Bioregion

4.68 4.30 0.38 ha
reduction

5 Grey Box - Forest Red
Gum grassy woodland on
shale of the southern
Cumberland Plain, Sydney
Basin Bioregion

Moderate/Good
_Poor

CEEC

Cumberland Plain
Woodland in the
Sydney Basin
Bioregion

3.21 3.11 0.1 ha
reduction

6 Forest Red Gum - Rough-
barked Apple grassy
woodland on alluvial flats
of the Cumberland Plain,
Sydney Basin Bioregion

Moderate/Good
_Poor

EEC

River-Flat Eucalypt
Forest on Coastal
Floodplains of the
New South Wales
North Coast, Sydney
Basin and South East
Corner Bioregions

1.76 1.43 0.33 ha
reduction

7 Grey Box - Forest Red
Gum grassy woodland on
shale of the southern
Cumberland Plain, Sydney
Basin Bioregion

Moderate/Good
_High

CEEC

Cumberland Plain
Woodland in the
Sydney Basin
Bioregion

1.25 1.37 0.12 ha
increase

8 Grey Box - Forest Red
Gum grassy woodland on
shale of the southern
Cumberland Plain, Sydney
Basin Bioregion

Moderate/Good
_Derived
grassland

CEEC

Cumberland Plain
Woodland in the
Sydney Basin
Bioregion

12.01 10.81 1.2 ha
reduction
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Vegetation
zone

PCT Condition Status (TSC Act) Original
impact
(ha)

Area to be
impacted
by
detailed
design
(ha)

Change

9 Phragmites australis and
Typha orientalis coastal
freshwater wetlands of the
Sydney Basin Bioregion

Moderate/Good
_Other

- 6.17 6.05 0.12 ha
reduction

10 Grey Box - Forest Red
Gum grassy woodland on
shale of the southern
Cumberland Plain, Sydney
Basin Bioregion

Moderate/Good
_Medium

CEEC

Cumberland Plain
Woodland in the
Sydney Basin
Bioregion

1.09 0.98 0.11 ha
reduction

Totals 44.29 40.79 3.50 ha
reduction

Notes: * = The impacts to Vegetation Zone 4 have been included in Table 3.3 above to provide an overview of all impacts to
native vegetation. Due to the manual override of the ‘Number of Trees with Hollows' and 'Fallen Logs' for HN 528, Vegetation
Zone 4 now has a site score of 29.17 and requires an offset to be calculated.

3.3 Removal of threatened fauna species habitat and habitat features

Of the known habitat for the Cumberland Plain Land Snail within the study area (i.e. vegetation in
moderate to good condition including where live snails or shells were found during the field survey as
part of the original assessment), the development footprint is predicted to impact on about 12.40
hectares. This is a decrease of 0.60 hectares from the original assessment in the BAR which
identified 13 hectares of potential habitat.

The development footprint is predicted to impact on 24.10 hectares of potential habitat for the Regent
Honeyeater. This is a decrease of 2.15 hectares form the original assessment in the BAR which
identified 26.25 hectares of potential habitat.

The potential impacts to identified species credit fauna species is summarised in Table 3.4. Overall,
based on detailed design, the project would have less impact on threatened fauna species habitat and
habitat features than that the EIS design assessed in the BAR.

Table 3.4 : Summary of threatened fauna species impacts from the detailed design footprint

Threatened
species

Ecosystem or
species credit
species

Status Original
habitat impact
(ha)

Habitat to be
impacted by
detailed
design (ha)

Change

TSC Act EPBC Act

Cumberland
Plain Land
Snail

Species
credit species

Endangered Not listed 13 12.40 0.60 ha
avoided

Regent
Honeyeater

Species
credit species

Critically
endangered

Critically
endangered

26.25 24.10 2.15 ha
avoided
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3.4 Removal of threatened plants

There would be an impact to the following threatened plant species and endangered population:

· Pultenaea parviflora (Endangered – TSC Act)

· Marsdenia viridiflora subsp. viridiflora population in the Bankstown, Blacktown, Camden,
Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government areas (Endangered
population – TSC Act).

The predicted impact to Pultenaea parviflora and the Marsdenia viridiflora subsp. viridiflora
endangered population are outlined below in Table 3.5.

An additional targeted survey to those undertaken for the BAR were conducted for Pultenaea
parviflora and Marsdenia viridiflora subsp. viridiflora (and other threatened plants) around the
Vineyard Road extension on the 7th August 2017. This was to account for the footprint changes at this
location. Additionally, as stated in the BAR, this area was not able to be accessed during the fieldwork
undertaken for the original assessment therefore additional survey was required at this location
following detailed design.

In total an additional area of habitat of approximately 4.7 hectares was surveyed by an experienced
botanist following the methods described in the NSW Guide to Surveying Threatened Plants (Office of
Environment and Heritage, 2016). Traverses of this habitat were undertaken over a three-hour period
for a distance of 3.131 kilometres (3,131 metres) (see Figure 3.1). The survey located a further six
Pultenaea parviflora plants (two of which were in the design footprint, and four outside of the
footprint). No additional Marsdenia viridiflora subsp. viridiflora were recorded.

The original construction footprint based on the EIS design contained (and therefore would have
removed) all known individuals and habitat for the Marsdenia viridiflora subsp. viridiflora endangered
population in the study area. The detailed design has resulted in the avoidance of four Marsdenia
viridiflora subsp. viridiflora plants in the area of the DEOH fence between Kings Hill Road and
Longview Road (see Figure 3.2).  There is no requirement to impact on the location of these plants
and exclusion zones would be established around the plants during construction in accordance with
standard Roads and Maritime procedure. This reduces the overall impact to 31 individuals (see Table
3.5).

The original construction footprint would have removed the four known Pultenaea parviflora plants
within the EIS design footprint as well as the two additional plants recorded in the Vineyard Road
extension during the August 2017 survey (six Pultenaea parviflora plants in total). The August 2017
survey of the Vineyard Road extension recorded six additional Pultenaea parviflora plants of which
four are outside of the construction footprint so have been avoided. The impact assessed in the EIS
was to four Pultenaea parviflora plants because the extent of habitat along Vineyard Road extension
was unable to be surveyed at the time. The overall impact to Pultenaea parviflora is now estimated at
six plants (see Table 3.5).

Table 3.5 : Summary of threatened plant species impacts from the detailed design footprint

Threatened
species

Ecosystem or
species credit
species

Status Original
habitat
impact

Individuals to
be impacted by
detailed design

Change

TSC Act EPBC Act

Pultenaea
parviflora

Species
credit
species

Endangered Vulnerable 4
individuals

6 individuals 2 additional
plants to be
impacted
4 plants
avoided
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Threatened
species

Ecosystem or
species credit
species

Status Original
habitat
impact

Individuals to
be impacted by
detailed design

Change

TSC Act EPBC Act

Marsdenia
viridiflora subsp.
viridiflora –
endangered
population

Species
credit
species

Endangered
population

Not listed 35
individuals

31 individuals 4 individuals
avoided
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Figure 3-1    |   Additional targeted survey for Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora 
                         undertaken in the Vineyard Road extension
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3.5 Impacts to Matters of National Environmental Significance

3.5.1 Listed ecological communities

The original calculations in the BAR of the extent of direct clearing required to the critically
endangered Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest ecological
community represented a worst case scenario based on the EIS construction footprint. This impact
has been reduced at the detailed design phase.

Based on the EIS construction footprint, the project would result in the direct clearing of about 16.37
hectares of the critically endangered Cumberland Plain Shale Woodlands and Shale-Gravel
Transition Forest ecological community. After detailed design, this impact has been reduced by 1.29
hectares to 15.08 hectares (refer to Table 3.6).

Table 3.6 : Summary of impacts to the critically endangered Cumberland Plain Shale
Woodlands and Shale-Gravel Transition Forest ecological community

Cumberland Plain Shale Woodlands and Shale-
Gravel Transition Forest  condition category

Original
impact (ha)

Detailed design
impact (ha)

Change

Category A (core) 10.69 9.99 0.70 ha reduction

Category C 1.47 1.50 0.03 ha increase

Category C Derived Native Grassland 4.21 3.59 0.62 ha reduction

Total 16.37 15.08 1.29 ha reduction

3.5.2 Listed threatened flora species

The EIS construction footprint would have removed all known Pultenaea parviflora plants. The overall
impact to Pultenaea parviflora is now removal of six plants since the additional plants were found
along the Vineyard Road extension. The August 2017 survey of the Vineyard Road extension
recorded six additional Pultenaea parviflora plants of which four are outside of the construction
footprint so would be avoided.

3.5.3 Listed threatened terrestrial fauna species

The original construction footprint was identified as having impacts to habitat for the following
threatened species that are listed as threatened under the EPBC Act:

· Grey-headed Flying-fox

· Regent Honeyeater

· Swift Parrot

· Large-eared Pied Bat.

Based on the EIS construction footprint, habitat for these four species was expected to be reduced in
extent by about 26.25 hectares due to clearing requirements. Based on detailed design, the extent of
this impact would be reduced by 2.15 hectares with a total of 24.10 hectares of foraging habitat
expected to be impacted by the project. No breeding habitat would be affected.
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3.6 The environment on Commonwealth land (including the Orchard Hills Cumberland
Plain Woodland)

An update of the potential impacts to the environment of Commonwealth land as a result of
construction and operation of the project is provided in this section as it relates to biodiversity. This
includes the DEOH land, and land that has been acquired by the Commonwealth for the purposes of
developing the Western Sydney Airport at Badgerys Creek. There would be a decrease in clearing of
remnant native vegetation by approximately 0.88 ha (see Table 3.7). This includes a decrease in
clearing of the Critically endangered Cumberland Plain Shale Woodlands and Shale-Gravel Transition
Forest ecological community by 0.8 hectares (see Table 3.7).

Table 3.7 : Revised impacts to vegetation on Commonwealth land

Feature Original impact Revised impact after
detailed design

Difference

Remnant native vegetation
(excluding man-made
dams)

13.34 ha 12.46 ha 0.88 ha decrease

Critically endangered
Cumberland Plain Shale
Woodlands and Shale-
Gravel Transition Forest
ecological community

10.07 ha 9.27 ha 0.80 ha decrease

3.7 Offsetting required

The results of the revised assessment undertaken within the BioBanking credit calculator are
presented here. The required ecosystem credits are outlined in Table 3.8.

Table 3.9 outlines the required species credits. The revised credit calculations take into account the
amendments to the landscape assessment, altered areas of impact, avoidance of some threatened
species impacts, amendment of some benchmark data in the BioBanking credit calculator, and
reassignment of the Derived Native Grassland to HN 529. Due to the manual override of the ‘Number
of Trees with Hollows' and 'Fallen Logs' benchmark values for HN 528 (see section 4.12) this has
affected the number of credits generated by the credit calculator (a key change is that Vegetation
Zone 4 now has a site score of 29.17 and requires an offset to be calculated). Reassignment of
Derived Native Grassland to HN 529 as advised by the OEH (see Section 4.11) has resulted in an
altered offset requirement for HN 529 as the Derived Native Grassland PCT is no longer used in the
assessment.
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Table 3.8 : Ecosystem credits summary

PC type
code

Plant community type (PCT) Original area
(ha)

Original credits
created

Area
(ha)

Credits
created

HN526 Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland Plain,
Sydney Basin Bioregion

4.29 178.00 3.86 160.54

HN528 Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin
Bioregion

11.35 307.00 9.68 346.77

HN529 Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney
Basin Bioregion

10.47 409.66 21.19* 684.68*

HN630 Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin Bioregion 6.17 142.00 6.05 139.00

HN627 Derived grasslands on shale hills of the Cumberland Plain (50-300m asl) 12.01 223.39 - -

Total 44.29 1,260 40.79 1,331

Notes: * = Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin Bioregion now includes the impact and credit requirement for Derived grasslands on shale hills of the
Cumberland Plain (50-300m asl).
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Table 3.9 : Species credits summary

Scientific name Common name TS offset
multiplier

Original credit
requirement

Species credits
required

Meridolum corneovirens Cumberland Plain Land Snail 1.3 169 161

Marsdenia viridiflora subsp. viridiflora
- endangered population

Marsdenia viridiflora subsp. viridiflora in the Bankstown, Blacktown, Camden,
Campbelltown, Fairfield, Holroyd, Liverpool and Penrith local government areas

4.0 1,400 1,240

Pultenaea parviflora Pultenaea parviflora 1.5 60 90

Anthochaera phrygia Regent Honeyeater 7.7 2,021 1,856
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4. Response to issues raised by stakeholders and the
community

A number of issues raised by stakeholders and the community during the EIS exhibition related to
biodiversity and are addressed in this section of the Memorandum. Where similar issues have been
raised in different submissions, only one response has been provided.

The issues raised and the response to these issues forms the basis of this section of the
memorandum and would be used to inform the Submissions and Preferred Infrastructure Report for
the project.

4.1 General objection to the project

Submission number(s)

7, 12, 25

Issue description

A number of respondents were generally opposed to the project.

The NSW Biodiversity Offsets Policy for Major Projects (BOPMP) provides a standard method for
assessing impacts of major projects on biodiversity and determines offsetting requirements. In the
State Significant Infrastructure (SSI) application process, the Environmental Impact Statement (EIS)
must address the Secretary’s Environmental Assessment Requirements (SEARs) requested by
Department of Planning and Environment (DPE) and apply the Framework for Biodiversity
Assessment (FBA). The FBA adopts the BOPMP and provides an assessment methodology to
identify terrestrial biodiversity values, assess impacts and quantify and describe biodiversity offsets
required for unavoidable impacts.

This Biodiversity Assessment Report (BAR) was completed in accordance with the requirements
specified by the SEARs issued on 28 July 2015, the amended SEARs issued on 9 March 2016 and
Commonwealth EIS Guidelines issued on 24 August 2016. Additional assessment in the form of this
Memorandum has also been undertaken in accordance with these requirements to assess some of
the changes to biodiversity values and impacts as a result of design refinements as outlined in
Section 3.

Despite avoidance and mitigation, residual impacts from the clearing of native vegetation and fauna
habitat features is acknowledged in the EIS. These impacts have been quantified using the
BioBanking Credit Calculator, and will form the basis of offsets for the project. There would be impacts
to the following matters which need to be offset via biodiversity credits:

· Forest Red Gum - Rough-barked Apple grassy woodland on alluvial flats of the Cumberland
Plain, Sydney Basin Bioregion

· Grey Box - Forest Red Gum grassy woodland on flats of the Cumberland Plain, Sydney Basin
Bioregion

· Grey Box - Forest Red Gum grassy woodland on shale of the southern Cumberland Plain,
Sydney Basin Bioregion (including derived native grasslands)

· Phragmites australis and Typha orientalis coastal freshwater wetlands of the Sydney Basin
Bioregion

· Pultenaea parviflora

· Marsdenia viridiflora subsp. viridiflora - endangered population
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· Cumberland Plain Land Snail

· Regent Honeyeater.

Cumberland Plain Woodland is listed as a critically endangered ecological community (CEEC) under
the NSW Threatened Species Conservation Act, 1995 (TSC Act). The project may significantly reduce
the viability of this CEEC within the locality and therefore it is considered a matter for further
consideration under the FBA. While not recorded during the surveys, there is also likely to be impacts
to potential habitat for the critically endangered Regent Honeyeater. As such, this species is also
considered a matter for further consideration.

The project is likely to result in a range of impacts to biodiversity which are not covered under the FBA
including impacts to the aquatic environment, changes to hydrology, habitat fragmentation, edge
effects, injury and mortality of fauna (including indirect impacts associated with vehicle strike),
invasion and establishment of weeds, potential for invasion and spread of pathogens and disease,
noise, vibration, dust, light and contaminant pollution, and a range of cumulative impacts to vegetation
and associated species within the Cumberland Plain region.

Some of the higher quality patches of Cumberland Plain Woodland meet the description of the
Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest CEEC listed under the
Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). The
plant species Pultenaea parviflora is also listed as vulnerable under the EPBC Act. Other Matters of
National Environmental Significance that may be impacted by the project include habitat for the listed
Regent Honeyeater, Swift Parrot, Grey-headed Flying-fox and Large-eared Pied Bat. As such, the
project has been identified as a controlled action under the EPBC Act due to predicted significant
impacts to listed threatened species and ecological communities and Commonwealth land. The
controlled action is considered by the Department of the Environment and Energy (DoEE), likely to
have a significant impact on the following EPBC Act listed threatened species and ecological
communities:

· Critically endangered – Cumberland Plain Shale Woodlands and Shale-Gravel Transition Forest
(Cumberland Plain Woodlands)

· Critically endangered – Lathamus discolor (Swift Parrot)

· Critically endangered – Anthochaera phrygia (Regent Honeyeater)

· Vulnerable – Pultenaea parviflora

· Vulnerable – Pteropus poliocephalus (Grey-headed Flying-fox).

A Biodiversity Offset Strategy (BOS) has been prepared for the project. The project offsets will aim to
provide ‘like for like’ offsets for all biodiversity values, with this being the minimum requirement for
those matters listed under the EPBC Act. The final offset requirement for the Project would be
determined during development of the offset package.

4.2 Offsetting

Submission number(s)
27

Issue description
The respondents raised the following issues:

· Concern regarding the offsetting of Conservation Lands located on the DEOH site
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· Requests that Roads and Maritime provide the respondent transparency of the offset process

· Concern regarding the ineffectiveness of BioBanking to offset the losses of critically endangered
vegetation communities in Western Sydney

· There are insufficient offsets available to supply the offset needs for current development

· Requests that Roads and Maritime procure land to be managed for conservation

The BOS outlines the offsets required for unavoidable (residual) biodiversity impacts associated with
the project and demonstrates that appropriate offsets are available and can be delivered for the
project. Roads and Maritime are currently working in consultation with OEH to determine the quantum
of offsets or supplementary measures that are required for the project. The preferred approach to
securing offsets for the project is to purchase credits from the market. Where credits are unavailable
for purchase on the market, Roads and Maritime would work with public and private landholders to
enter a BioBanking Agreement on their land and then buy the credits issued.

Supplementary measures at a landscape scale are also being investigated in conjunction with the
OEH. The final offset requirement for the Project would be determined during development of the
offset package in consultation with the OEH. Following discussions with Roads and Maritime, DoEE
and OEH, it was decided that an additional supplementary measures package would be developed in
consultation with OEH and DoEE with a focus on landscape scale measures within the local area.
The package may include measures such as weed eradication programs within Cumberland Plain
Woodland.

Refer also to Section 4.22 regarding additional offsets for impact to Cumberland Plain Woodland and
Section 4.23 regarding measures to secure offsets.

4.3 Dewatering and backfilling of dams and relocation of aquatic species

Submission number(s)

1, 3, 4, 5, 16, 19, 38

Issue description

The respondents raised the following issues:

· Concern regarding impacts to fauna, such as turtles, in dams near the project

· Request that the project include measures to protect and manage fauna, including capture and
relocation of fauna by an appropriately qualified person prior to farm dam dewatering

· Non-native fish species should not be relocated.

The construction and operation of the project has the potential to impact aquatic ecosystems due to
changes in water quality, hydrology, habitat loss and instream barriers. Many of the watercourses in
the study area are artificial dams, situated in minor gullies which are either first or second order
streams, and as such are not considered key fish habitat. Threatened species are unlikely to be
present within these dams, however there is a possibility that native and invasive fish species have
colonised these dams as well as freshwater turtles and eels. Should dams or creeks be dewatered
during the construction of the project, then aquatic fauna will need to be relocated in to a similar
aquatic environment to which it was found by trained aquatic ecologists under a Fisheries Permit
issued by DPI.

The dewatering of farm dams would be undertaken in accordance with the relevant procedures to be
outlined in the construction environmental management plan (CEMP) and relevant sub plans (e.g. the
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flora and fauna management plan, the soil and water management plan). This would include the
management and re-location of Eastern long neck turtles and other aquatic species. All fish and
aquatic fauna works will require a Fisheries Permit issued by the NSW Department of Primary
Industries (DPI) under Section 37 of the FM Act. Any native fish or aquatic fauna (including turtles)
present would be relocated into a similar aquatic environment to which it was found by trained aquatic
ecologists.

The selection of relocation sites would be conducted in consultation with DPI Fisheries upon permit
application, and will consider permanence of water, any upstream disturbances, habitat, water quality
conditions. Fish and other aquatic fauna should be relocated into a waterway with similar water quality
and habitat characteristics to minimise stress. Where possible the relocation site would be within the
same sub-catchment to avoid the inadvertent dispersal of fauna into unsuitable habitat.

During relocation, fish would be relocated into aerated transportation tubs. Tubs would be located in
the shade during capture and transportation to avoid sudden changes in temperature. Frogs, turtles,
fish and eels would be treated in a similar manner, however different fauna should not be transported
within the same tub to prevent injury or consumption of smaller fauna. Turtles and frogs should be
damp, but not submerged in water. Fish and other aquatic fauna would be transported to the recipient
site as quickly as practical. Any invasive species would be euthanised in accordance with animal care
and ethics permits requirements. Accurate records of species released or euthanised (in the case of
exotic species) would be recorded and provided to NSW DPI upon completion.

The EIS includes an existing mitigation measure for the development of a farm dam dewatering plan
(SWC-1), this measure would be revised as follows and incorporated into the revised environmental
management measures for the project (refer to Section 5):

A farm dam dewatering plan would be prepared which includes:

· A map showing locations of farm dams to be dewatered and the selected relocation sites

· Fisheries Permit and Animal Care and Ethics requirements

· Methodology for the capture, storage, relocation, release of fish and other aquatic fauna

· Euthanisation procedure (as required)

· Location of any offsite discharge points and measures to manage encounters of poor water
quality.

4.4 Wildlife corridors and habitat connectivity

4.4.1 Impacts to wildlife corridors and habitat connectivity

Submission number(s)

7, 11, 17, 18, 25, 27, 29

Issue description
The respondents also raised the following issues:

· Concern regarding the impact of the project on wildlife corridors and habitat connectivity

· The EIS does not accurately assess existing wildlife permeability along The Northern Road

· Construction of the bike track to Mulgoa Nature Reserve would impact wildlife connectivity

· No bike trails should be installed through or across the Surveyors Creek Corridor
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· The importance of the Glenmore Park Biodiversity Corridor is not fully assessed in the EIS

· Concern regarding impacts of the project on the Flame Robin, Rose Robin and Eastern Grey
Kangaroos

· Specific assessment should be made of potential barriers to the annual migration of the Flame
Robin and Scarlet Robin over The Northern Road, especially to known habitat in DEOH

Due to the linear nature of the project, it will result in fragmentation of habitats. Habitat fragmentation
is considered an important impact of the project and fragmentation impacts and the impact of barriers
are discussed in the EIS. The EIS acknowledges fully that there would be localised fragmentation of
local wildlife corridors between the existing Northern Road and Willowdene Avenue where some intact
habitat patches would be broken apart. The hard barrier introduced by the project would restrict fauna
movement. The widening of the existing Northern Road in the north of the study area would further
exacerbate the existing barrier effects of this roadway where it bisects Regional Corridor 17 as
identified in the OEH BIOMAP.

The EIS acknowledges the existing habitat connectivity within the landscape. Connectivity value has
been assessed in accordance with Appendix 5 of the FBA. The connecting links have been identified
and a connectivity value score was assigned. The EIS indicates that the project will impact on local
area biodiversity links (as defined under the FBA). Several local area biodiversity links have been
identified (see Figure 2.3 of the Biodiversity Assessment Report). The EIS acknowledges that the
existing Northern Road is a single carriage (two lanes) road and is therefore not considered a barrier
of a size that would sever a connecting link. As such, the connecting links identified in the EIS cross
the existing Northern Road. The existing Northern Road does however contribute to a considerable
reduction in local connectivity when compared to areas without existing roadways (the links are not
severed but are highly modified). The Northern Road is a heavily used roadway and significant barrier
effects are currently present. The fence along the edge of the Defence Establishment Orchard Hills
does increase the barrier effect provided by the existing Northern Road in this area. In this location,
dispersal of fauna is currently limited but is not entirely prevented.

The EIS acknowledges that habitat connectivity would be altered during and after construction. There
may be declines in population density and/or species richness within the remaining vegetation
patches as a result of the project. There may also be an alteration to community composition, altered
species interactions, and altered or ecosystem functioning in the locality due to the action. Due to the
importance of connectivity, dispersal opportunities and habitat quality, for species at a local scale the
project is considered likely to be detrimental to the dispersal of relatively sedentary species such as
mammals, frogs, and reptiles. Local division of some wildlife populations, isolation of key habitat
resources, loss of genetic interchange, and loss of population viability may result from the
fragmentation caused by the project.

The impacts of altered connectivity on fauna species, including Eastern Grey Kangaroos and east-
west obligatory migrant species such as the Flame Robin and Scarlet Robin, have been assessed
according to the assessment process outlined in the FBA. The Flame Robin and Scarlet Robin are
Ecosystem Credit species and direct impacts to these species, along with common species including
the Eastern Grey Kangaroo, have been assessed in conjunction with general biodiversity values as
they have been assessed as being at least moderately likely to be present in the habitats that would
be impacted. Suitable habitat for these species is present and this is identified in the Biodiversity
Assessment Report. As with other fauna species, east-west obligatory migrant species such as the
Flame Robin and Scarlet Robin would be detrimentally impacted by habitat fragmentation, as would
macropods such as the Eastern Grey Kangaroo.

It is noted that the scope of the project does not include any separated bike trails that would impact on
the corridor, the proposed shared path is immediately adjacent to the road corridor along the length of
the upgrade. There are no plans for bike baths beyond this shared path.
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4.4.2 Connectivity measures

Submission number(s)

11, 12, 17, 18, 21, 25, 27, 29, 38

Issue description
A number of respondents suggested additional fauna crossings, underpasses and other connectivity
measures be included in the design.

Other issued raised include:

· Further consideration of the u-turn facility in Kings Hill Road and whether this has potential to
reduce the fragmentation of a potential west-east biodiversity corridor

· The height of the proposed fauna underpass (1.5 metres) is not suitable for Eastern Grey
Kangaroos

· Services should be routed to avoid interfering with Surveyors Creek Corridor and its future
restoration on both eastern and western (DEOH) sides

· Insufficient consultation regarding a suitable solution for the safe movement of fauna in the vicinity
of the Defence Establishment Orchard Hills.

The proposed design at Kings Hill Road includes a roundabout which would provide a u-turn facility
for motorists. The proposed design in this area also includes a link road between Kings Hill Road and
Longview Road. The intersection of Longview Road and The Northern Road would be left-in and left-
out only and therefore the link road is required to ensure motorists travelling south on the Northern
Road can access Longview Road. The connectivity value of the vegetation and the impact of the
proposed design on fragmentation of this area has been assessed in BAR.

Connectivity measures are being considered during detailed design in accordance with the Wildlife
Connectivity Guidelines for Road Projects (currently in preparation). In particular, maintenance of
current connectivity and potential future connectivity has been considered in culvert design, lighting
and fencing.

Connectivity between the Mulgoa Nature Reserve and the DEOH via Regional Corridor 17 (Surveyors
Creek Corridor) would be planned for in the future with construction of a fauna crossing to allow for
future connectivity to the DEOH land. The proposed fauna crossing is a 2.4-metre-tall dry passage
underpass (see Figure 4.1). This would be suitable for larger species such as the Eastern Grey
Kangaroo based on monitoring results from Pacific Highway projects. The culvert would lead from the
Surveyors Creek corridor under the road and will exit at the new DEOH fencing within the road
reserve. For DEOH security reasons and traffic safety, the underpass would be blocked onto DEOH
land until the DEOH fencing is removed in the future. This is to prevent the public from gaining
unauthorised access to the DEOH land through the underpass and to prevent animals from exiting the
culvert onto the roadway. Fauna exclusion fencing would be provided either side of the crossing in
accordance with Roads and Maritime standards.

Fauna passage would also be provided at Badgery’s Creek with the construction of a fauna friendly
drainage culvert of similar internal dimensions to the Surveyors Creek / DEOH culvert (see Figure
4.2).
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Figure 4.1 : Cross section of the proposed culvert at Surveyors Creek

Figure 4.2 : Cross section of the proposed culvert at Badgery’s Creek
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4.4.3 Fencing of DEOH land

Submission number(s)

11

Issue description
Physical barriers more than two metres high should not be located along the DEOH boundary.

There is a particular fencing specification required for the DEOH boundary. A Class 2 chain link
perimeter fence is required to be installed to delineate the base boundary, as it is adjacent to a public
road. This fence would be a galvanised, rail-less chain wire security fence and gates 2.4 metres high,
topped with at least three strands of barbed (or similar) wire to a total height of 3 metres (see Figure
4.3). The mesh size of the fence would be approximately 50mm x 50mm. The fence would be kept
clear of trees and other vegetation to a distance of 5 metres. This fence will continue the current level
of fragmentation in the landscape until it is removed in the future.

Figure 4.3 : Example of the perimeter fence along the DEOH boundary, with chainmesh and
barbed wire



Memorandum
TECHNICAL MEMO – Biodiversity

23

4.5 Large remnant trees

4.5.1 Impacts to large remnant trees

Submission number(s)

11, 12, 16, 17, 18, 21, 25, 29

Issue description
The respondents raised the following issues:

· Concern regarding impacts to large remnant trees, including hollow-bearing trees

· Concern regarding impacts to important trees, particularly Eucalyptus molucanna

· Requests that the project retain as many mature trees as possible, in particular two old-growth
remnant trees or example near the Orchard Hills roundabout

· Loss of habitat has not been adequately assessed or quantified in the EIS. The EIS must identify
the number of tree hollows that will be impacted. Noted that several habitat trees are located
within the road shoulder or median strip and can be retained rather than removed.

The EIS recognises the loss of hollow-bearing trees as a long term impact that will affect local fauna
populations. The number of hollow-bearing trees was counted at each plot/transect location within the
study area and this data forms a component of the assessment of ecosystem composition and
function under the FBA. The impact to hollow-bearing trees is offset as part of the ecosystem credit
requirement for the project.

Some large remnant hollow-bearing trees, including the trees located near the truck inspection bay at
Orchard Hills would be removed by the project. The safe retention of these trees within the median is
not a viable option due to road safety, line of sight and other engineering purposes. Additionally, the
wide central median has been included in the design to allow for future road capacity upgrades,
therefore these trees would likely be subject to removal in the future, regardless of whether or not
they could be retained in the current design.

4.5.2 Large tree removal process

Submission number(s)

16

Issue description

Concern regarding impacts to fauna during the tree removal process.

The EIS includes a mitigation measure for a two staged clearing process (B-3), which the contractor
would be required to incorporate into the flora and fauna management plan (FFMP) to be developed
for the project and implemented during construction. This has been updated to include additional
detail and would be included as part of the revised environmental management measures for the
project (refer to Section 5 of this Memorandum):

A staged habitat removal process is to be used when hollow-bearing trees are to be removed as
follows:
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· Make contact with vets and wildlife carers before works start to ensure they are willing to assist
treating injured animals if necessary.

· An experienced and licensed wildlife carer and/or ecologist will be present on site during all
habitat removal activities to capture and relocate fauna that may be encountered.

· Progressive habitat removal will take place around habitat identified and marked during the pre-
clearing process. Remove non-hollow-bearing trees, undergrowth, feed-trees, regrowth and
grass. Do not fell trees towards exclusion zones.

· Identified habitat (e.g. hollow-bearing trees) will be left for at least 24 hours after removing non-
habitat vegetation to allow fauna to escape. A licensed wildlife carer and/or ecologist will check
hollow-bearing trees are not being used by fauna before felling. If necessary, fauna may need to
be trapped and relocated to pre-determined habitat identified for fauna release.

· Fell habitat trees as carefully as possible to avoid injury to any fauna still remaining in trees. Use
equipment that would allow the habitat trees to be lowered to the ground with minimal impact (e.g.
claw extension). Do not fell trees towards exclusion zones.

· An experienced and licensed wildlife carer and/or ecologist will inspect habitat once it is removed
e.g. after a tree is felled. Animals that emerge should be captured, inspected for injury then
relocated to pre-determined habitat identified for fauna release.

· All hollows have the potential to support fauna and will be placed in adjacent habitat until the
following day for further inspection by a licensed wildlife carer and/or ecologist to verify no fauna
is present. If possible, the hollows could be permanently relocated in adjacent areas. Inspect
woody debris for fauna immediately before chipping to avoid injury or death to fauna that may be
present.

· The project manager and/or environment manager should ensure that the outcomes of the
clearing process are recorded. Reporting is usually the responsibility of an ecologist or
environment officer. Reports are to be submitted to relevant personnel e.g. environment manager
or Roads and Maritime regional environmental staff.

· Consider the seasonal impact of clearing on species identified in the environmental assessment
or pre-clearing process or that are known to occur in the area.

4.6 Impacts due to landscaping and lighting

4.6.1 Landscaping

Submission number(s)

11, 17, 18

Issue description
The respondents raised the following issues:

· The Orchard Hills stretch of road should be kept rural in character. Landscaping should be
avoided along the Defence Establishment Orchard Hills boundary and Cumberland Plain
Woodland verges should be retained

· The use of local native flora species for roadside plantings will create habitat, help retain local
character, and reduce roadside maintenance

· The width of the existing Surveyors Creek Corridor on both western and eastern sides should be
capped with suitable Cumberland Plain Woodland substrate via soil translocation following
earthworks
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· The Surveyors Creek Corridor and median strip and verges for chains adjoining the Defence
Establishment Orchard Hills bushland should not be landscaped. The sites should be restored to
BAM/FBA-criteria functional Cumberland Plain Woodland.

An urban design and landscape concept has been developed for the project as documented in the
EIS, based on the project objectives and principles, to achieve an integrated design for the project. It
incorporates the urban and landscape design concept plans for the project and a landscape planting
concept including recommended species. As identified in the EIS, this would be adopted and further
developed during detailed design and implemented as part of the Urban Design Landscape Plan
(UDLP) for the project which is currently ongoing. This plan would be developed in consultation with
Council.

The EIS includes a mitigation measure for the re-establishment of native vegetation (B-6), which the
contractor would be required to incorporate into the flora and fauna management plan (FFMP) to be
developed for the project and implemented during construction. This has been updated to include
additional detail and would be included as part of the revised environmental management measures
for the project (refer to Section 5 of this Memorandum):

Native vegetation would be re-established in disturbed areas and along the roadway using the
following procedure:

· Ecologists and landscape architects will work together on the preparation of revegetation plans
and specifications that clearly identify the locations of areas to be revegetated.

· Allocate sufficient time for the collection of seed to be used in revegetation.

· Carry out all seed collection in accordance with RTA Seed Collection QA Specification R176 and
the Florabank Guidelines and Model Code of Practice.

· Use experienced and licensed seed collectors to carry out seed collection.

· Where possible, procured plants should be grown from local provenance seed.

· Consideration should be given to a range of characteristics such as species, height and drought
tolerance when procuring native plants.

· Planting operations should be in accordance with RTA Landscape Planting QA Specification
R179.

· Use only plants that have been certified disease free for revegetation works.

· Collect local native topsoils and leaf litter and store for use in revegetation works.

· Soils in areas to be revegetated should match surrounding soil conditions as closely as possible
unless adjacent areas are weedy or contaminated.

· Ensure areas to be revegetated have an appropriate level of natural drainage.

· Avoid compaction of soils in areas identified for revegetation. Where compaction has occurred,
the soil should be loosened.

· When planting consider seasonal risks of frost, drought, flooding and sun exposure to avoid
damaging plants and to encourage growth.

· Ensure plant spacing and diversity follows the landscaping plan for the project, reflects local
conditions and is dense enough to ensure plants achieve a timely coverage of the ground.

· Consider appropriate shade and drainage conditions when planting. Provide mulching around
plants for dry or potentially weedy sites to help retain moisture and suppress weeds.

· Inspection, monitoring and maintenance of revegetated areas should be conducted in accordance
with the landscape management plan. Outline the roles and responsibilities in landscape
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management and revegetation plans including the schedule for monitoring and maintenance
activities.

4.6.2 Lighting

Submission number(s)

11, 17, 18, 27

Issue description
The respondents raised the following issues:

· Concern regarding the impacts of light pollution on fauna

· Reduced street lighting would minimise impacts to native fauna

· Request for lighting to be limited to larger traffic intersections to reduce impacts to fauna, such as
threatened bat and owl populations, as well as other nocturnal species

· Lighting should be excluded from the width of the Surveyors Creek Corridor on both eastern and
western sides, and along the length of Cumberland Plain Woodland on the DEOH site.

The EIS acknowledges that night works would be required during construction which would involve
the use of temporary lighting. Additionally, street lighting would be provided along the full length of the
project to light the carriageway and shared path as required to support the safe operation of the road
and paths. Street lighting would be designed to ensure relevant guidelines are adhered to including
on light spill. As such, the immediate area surrounding the project activities, and the roadside during
operation, would be subject to artificial lighting. This would essentially create permanent ‘daylight’
conditions in the area around the lights. Ecological light pollution may potentially affect nocturnal
fauna by temporarily interrupting their life cycle. Due to the frequency and sustained nature of the
lighting, it is unlikely that animals would habituate to the light disturbance and a long-term impact in
the area of lighting is likely. Despite efforts to minimise the impacts of lighting, localised impacts from
light spill would remain and this has been identified and assessed as a residual impact in the BAR/EIS
for the project.

4.7 Impacts to Cumberland Plain Woodland

Submission number(s)

12, 21, 25

Issue description

The respondents raised the following issues:

· Concern regarding the impacts of the project on Cumberland Plain Woodland

· Concern regarding the impacts of the project on Cumberland Plain Shale Woodland and Shale-
Gravel Transition Forest.

The EIS identified the potential impacts to Cumberland Plain Woodland and this community is
identified as a Matter for Further Consideration in the Biodiversity Assessment Report as the project is
considered likely to significantly reduce the viability of Cumberland Plain Woodland.

Based on the original construction footprint, the project would result in the direct clearing of about
33.83 hectares of the TSC Act listed critically endangered Cumberland Plain Woodland in the Sydney
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Basin Bioregion ecological community. After detailed design, this impact has reduced by 2.96
hectares to about 30.87 hectares.

Based on the original construction footprint, the project would result in the direct clearing of about
16.37 hectares of the EPBC Act listed critically endangered Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest ecological community. After detailed design, this impact has been
reduced by 1.29 hectares to 15.08 hectares.

4.8 Details of proposed mitigation measures

Submission number(s)
29

Issue description

· Penrith City Council requested further detail on some of the mitigation measures outlined in the
EIS

· Three additional mitigation measures regarding seeding and reuse of topsoil were identified

· Three additional mitigation measures regarding hollows, re-use of large woody debris and
installation of suitable habitat boxes were identified.

Further details of the mitigation measures for the project as outlined in the EIS are provided in Table
4.1. Additional mitigation measures proposed for the project are outlined in Section 5.
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Table 4.1 : Description of mitigation measures
Impact Proposed mitigation measure Description of actions
Removal of
native
vegetation

Native vegetation removal will be
minimised through detailed
design.

Native vegetation removal has been reduced by 3.50 hectares during detailed design.

Pre-clearing surveys will be
undertaken in accordance with
Guide 1: Pre-clearing process of
the Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

The pre-clearing process involves:
· Review the environmental assessment and associated documentation for the project to identify known locations of biodiversity features such as threatened

flora and fauna (and their habitat), threatened populations and communities that need to be considered during the pre-clearing process.
· Identify nearby habitat that would be suitable for the release of fauna that may be encountered during the pre-clearing process or habitat removal. Consult

with an ecologist to determine suitable habitat. Mark the pre-determined habitat identified for fauna release on a map.
· The project manager and/or environment manager will develop an unexpected threatened species finds procedure for projects and maintenance works. This

should be part of the Construction Environmental Management Plan (CEMP), flora and fauna management sub-plan or Environmental Work Method
Statement (EWMS). Follow the unexpected threatened species finds procedure if additional threatened species or communities are identified that have not
been considered in the environmental assessment.

· The project manager and/or environment manager will incorporate biodiversity management measures identified during the pre-clearing process into the
project CEMP and/or designs.

· The project manager and/or environment manager should engage an ecologist to undertake the following procedure in the weeks before clearing begins:
a. Confirm the locations of biodiversity features identified in the environmental assessment.
b. Identify any fauna that have the potential to be disturbed, injured or killed as a result of clearing activities (eg nesting birds).
c. Check for the presence of threatened flora and fauna species that were identified in the environmental assessment as likely to occur. This check should

be:
i. Conducted by licensed ecologists experienced in fauna handling and the identification of local flora and fauna species.
ii. If possible, under taken during optimal weather conditions, season and time of day/night for identifying targeted flora and fauna species.

d. If not already available, record the details for all hollow-bearing trees, trees containing threatened fauna and threatened flora, including (where
applicable):
i. GPS location.
ii. Species.
iii. Type of habitat feature (eg nest, bushrock).
iv. Size of hollow (eg small, medium, large).
v. Type of hollows (eg branch, limb, trunk).

e. Mark habitat features to be protected during construction. Use suitable methods (eg flagging tape) to mark:
i. All hollow-bearing trees or habitat features.
ii. Any trees found to contain threatened fauna.
iii. The location of any threatened flora.

f. Confirm the location of pre-determined habitat identified for the release of any fauna encountered on site.
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Impact Proposed mitigation measure Description of actions
g. Submit any updated maps/plans, pre-determined habitat for the release of fauna, habitat features and recommended clearing procedures to the project

manager and/or environment manager (or equivalent).
· The following procedure should be followed 24 hours before clearing:

a. Licensed wildlife carers and/or ecologists should capture and/or remove fauna that have the potential to be disturbed, injured or killed as a result of
clearing activities.

b. Relocate captured fauna into pre-determined habitat identified for fauna release.
c. The project manager and/or environment manager should inform clearing contractors of any changes to the sequence of clearing if required.
d. Carr y out staged habitat removal as outlined in Guide 4: Clearing of vegetation and removal of bushrock where fauna habitat features (such as hollow-

bearing trees, habitat trees and bushrock) have been identified and marked.

Exclusion zones will be
established to mark clearing
limits according to Guide 2:
Exclusion zones of the
Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

An exclusion zone is a designated ‘no-go’ area that is clearly identified and appropriately fenced to prevent damage to native vegetation and fauna habitats and
prevent the distribution of pests, weeds and disease. Exclusion zones will be used to define approved clearing limits for the project. Exclusion zones will be
implemented as follows:
· Review background documents such as environmental assessments and accompanying flora and fauna reports, conditions of approval, project or CEMP,

project or contract specifications and updated maps/plans that were developed as part of the pre-clearing process.
· Select appropriate exclusion fence type based on the risk of the excluded area being intruded upon, the area to be fenced, and the risk of fauna being

trapped, injured or isolated.
· Mark exclusion zones on a suitable plan. Plans should:

a. Be based on up to date plans for the project.
b. Include construction chainages or similar distance markers used in construction.
c. Be clearly labelled.
d. State what is being excluded.
e. Be displayed in prominent places in the site shed.
f. outline any procedures that must be followed for access into exclusion zones.

· Mark out exclusion zones with temporary markings such as pegs or paint.
· Ensure that any trees to be felled to establish exclusion zones are felled so as to fall away from the exclusion zone.
· Place exclusion zone fencing outside tree protection zones.
· Erect signs to inform personnel of the purpose of exclusion zone fencing.
· Store materials or equipment outside exclusion zones.
· Avoid stockpiling materials and equipment and parking vehicles and machinery within the dripline of any tree.
· Ensure all exclusion zones are regularly inspected and repairs to fencing are made where required.
· Carry out regular assessments of the adequacy and location of exclusion zones by including this as an auditable item in the project audit schedule.
· Maintain exclusion fencing until the risk to disturbance within the excluded zone has been eliminated through other means. Removal of fencing should be

under taken in consultation with environmental staff.
· Communicate the importance of exclusion zones, and any changes to the zones, to all site staff and visitors (eg in toolbox talks and inductions).
· Ensure that any breaches of the exclusion zone are reported through the RTA’s environmental incident reporting procedure.
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Vegetation removal will be
undertaken in accordance with
Guide 4: Clearing of vegetation
and removal of bushrock of the
Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

The pre-clearing process should be completed before any clearing begins (see Guide 1: Pre-clearing process). After pre-clearing has been undertaken, vegetation
removal will follow this procedure:
· Develop a clearing and grubbing plan with reference to the Biodiversity Guidelines and communicate the requirements of the plan to site staff regularly.
· document the selection of suitable work methods in a clearing and grubbing plan.
· Ensure clearing of vegetation and/or removal of bushrock does not go beyond the approved clearing limits for the project.
· Follow the unexpected threatened species finds procedure if a threatened species is encountered that has not previously been identified and assessed in the

environmental assessment.
· Carefully clear vegetation so as not to mix topsoil with debris and to avoid impacts to surrounding native vegetation.
· Retain stumps in riparian zones and aquatic habitats to reduce the potential for bank erosion.
· Separate woody vegetation to identify suitable items for secondary re-use (see Guide 5: Re-use of woody debris and bushrock) or exotic (non-native)

vegetation. keep stockpiles of cleared vegetation under two metres high in accordance with the Roads and Maritime Stockpile Site Management Guideline.
· Non-woody vegetation (typically grasses and groundcover species) should be incorporated into the stripping of topsoil to retain any organic materials and

nutrients within the topsoil layer.
· The staged habitat removal process is to be used when identified habitat (eg hollow-bearing trees, habitat trees or bushrock) is to be removed:

a. Make contact with vets and wildlife carers before works start to ensure they are willing to assist treating injured animals if necessary.
b. An experienced and licensed wildlife carer and/or ecologist will be present on site during all habitat removal activities to capture and relocate fauna that

may be encountered.
c. Progressive habitat removal will take place around habitat identified and marked during the pre-clearing process. Remove non-hollow-bearing trees,

undergrowth, feed-trees, regrowth and grass. do not fell trees towards exclusion zones.
d. Identified habitat (eg hollow-bearing trees) will be left for at least 24 hours after removing non-habitat vegetation to allow fauna to escape. A licensed

wildlife carer and/or ecologist will check hollow-bearing trees are not being used by fauna before felling. If necessary, fauna may need to be trapped and
relocated to pre-determined habitat identified for fauna release.

e. Fell habitat trees as carefully as possible to avoid injury to any fauna still remaining in trees. Use equipment that would allow the habitat trees to be
lowered to the ground with minimal impact (eg claw extension). do not fell trees towards exclusion zones.

f. An experienced and licensed wildlife carer and/or ecologist will inspect habitat once it is removed eg after a tree is felled. Animals that emerge should be
captured, inspected for injury then relocated to pre-determined habitat identified for fauna release.

g. All hollows have the potential to support fauna and will be placed in adjacent habitat until the following day for further inspection by a licensed wildlife
carer and/or ecologist to verify no fauna is present. If possible, the hollows could be permanently relocated in adjacent areas in accordance with Guide 5:
Re-use of woody debris and bushrock. Inspect woody debris for fauna immediately before chipping to avoid injury or death to fauna that may be present.

· The project manager and/or environment manager should ensure that the outcomes of the clearing process are recorded. Reporting is usually the
responsibility of an ecologist or environment officer. Reports are to be submitted to relevant personnel eg environment manager or RTA regional
environmental staff.

· Consider the seasonal impact of clearing on species identified in the environmental assessment or pre-clearing process or that are known to occur in the
area.

· Under take bushrock removal in a way that minimises damage to the bushrock, avoids excessive soil disturbance and avoids climatic seasons when species
are utilising this resource.
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· Record the outcomes of the clearing process.
· The Australian Standard AS 4373 Pruning of amenity trees should be followed for all pruning works.

Native vegetation will be re-
established in accordance with
Guide 3: Re-establishment of
native vegetation of the
Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

An urban design and landscape concept has been developed for the project as documented in the EIS, based on the project objectives and principles, to achieve
an integrated design for the project. It incorporates the urban and landscape design concept plans for the project and a landscape planting concept including
recommended species. As identified in the EIS, this would be adopted and further developed during detailed design and implemented as part of the Urban Design
Landscape Plan (UDLP) for the project which is currently ongoing. This plan would be developed in consultation with Council.
Native vegetation will be re-established using the following procedure:
· Retain native vegetation by minimising the road construction footprint where possible rather than clearing and revegetating the area.
· Ecologists and landscape architects will work together on the preparation of revegetation plans and specifications that clearly identify the locations of areas to

be revegetated.
· Allocate sufficient time for the collection of seed to be used in revegetation.
· Carry out all seed collection in accordance with RTA Seed Collection QA Specification R176 and the Florabank Guidelines and Model Code of Practice.
· Use experienced and licensed seed collectors to carry out seed collection.
· Where possible, procured plants should be grown from local provenance seed.
· Consideration should be given to a range of characteristics such as species, height and drought tolerance when procuring native plants.
· Planting operations should be in accordance with RTA Landscape Planting QA Specification R179.
· Use only plants that have been certified disease free for revegetation works (refer to Guide 7: Pathogen management).
· Collect local native topsoils and leaf litter and store for use in revegetation works.
· Soils in areas to be revegetated should match surrounding soil conditions as closely as possible unless adjacent areas are weedy or contaminated.
· Ensure areas to be revegetated have an appropriate level of natural drainage.
· Avoid compaction of soils in areas identified for revegetation. Where compaction has occurred, the soil should be loosened.
· There are several seeding techniques that deal with moisture requirements in different ways. For further details refer to Construction Quality Technical

Direction 007, Quality Alert 7 – Hydroseeding, hydromulching and other slope stabilisation methods.
· When planting consider seasonal risks of frost, drought, flooding and sun exposure to avoid damaging plants and to encourage growth.
· Ensure plant spacing and diversity follows the landscaping plan for the project, reflects local conditions and is dense enough to ensure plants achieve a timely

coverage of the ground.
· Consider appropriate shade and drainage conditions when planting. Provide mulching around plants for dry or potentially weedy sites to help retain moisture

and suppress weeds.
· Inspection, monitoring and maintenance of revegetated areas should be conducted in accordance with the landscape management plan. Outline the roles and

responsibilities in landscape management and revegetation plans including the schedule for monitoring and maintenance activities.

The unexpected species find
procedure is to be followed
under Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects

The procedure is as follows:
· Threatened flora or fauna species unexpectedly encountered
· Stop work
· Notify the environment manager
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(NSW Roads and Traffic
Authority, 2011) if threatened
ecological communities, not
assessed in the biodiversity
assessment, are identified on
the project.

· Environmental manager would arrange for an ecologist to conduct an assessment of significance of the likely impact, develop management options and notify
OEH, DPI and DoEE as appropriate

· If a significant impact is not likely to occur, recommence work and maintain regular inspections
· If a significant impact is likely to occur:

a. Consult with OEH, DPI and DoEE as appropriate
b. Obtain approvals, licenses or permits as required
c. Recommence works once advice is sought and necessary approvals, licences and permits are obtained

· Include species in subsequent inductions, toolbox talks and update the CEMP.

Removal of
threatened
species
habitat and
habitat
features

Habitat removal will be
minimised through detailed
design.

Removal of habitat for threatened species has been minimised during detailed design.
Impacts to habitat of the Cumberland Plain Land Snail have been reduced by 0.96 ha.
Impacts to habitat of species including Grey-headed Flying-fox, Regent Honeyeater, Swift Parrot and Large-eared Pied Bat has been reduced by 2.15 ha.

Habitat removal will be
undertaken in accordance with
Guide 4: Clearing of vegetation
and removal of bushrock of the
Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

The pre-clearing process should be completed before any clearing begins (see Guide 1: Pre-clearing process). After pre-clearing has been undertaken, vegetation
removal will follow this procedure:
· Develop a clearing and grubbing plan with reference to the Biodiversity Guidelines and communicate the requirements of the plan to site staff regularly.
· document the selection of suitable work methods in a clearing and grubbing plan.
· Ensure clearing of vegetation and/or removal of bushrock does not go beyond the approved clearing limits for the project.
· Follow the unexpected threatened species finds procedure if a threatened species is encountered that has not previously been identified and assessed in the

environmental assessment.
· Carefully clear vegetation so as not to mix topsoil with debris and to avoid impacts to surrounding native vegetation.
· Retain stumps in riparian zones and aquatic habitats to reduce the potential for bank erosion.
· Separate woody vegetation to identify suitable items for secondary re-use (see Guide 5: Re-use of woody debris and bushrock) or exotic (non-native)

vegetation. keep stockpiles of cleared vegetation under two metres high in accordance with the Roads and Maritime Stockpile Site Management Guideline.
· Non-woody vegetation (typically grasses and groundcover species) should be incorporated into the stripping of topsoil to retain any organic materials and

nutrients within the topsoil layer.
· The staged habitat removal process is to be used when identified habitat (eg hollow-bearing trees, habitat trees or bushrock) is to be removed:

a. Make contact with vets and wildlife carers before works start to ensure they are willing to assist treating injured animals if necessary.
b. An experienced and licensed wildlife carer and/or ecologist will be present on site during all habitat removal activities to capture and relocate fauna that

may be encountered.
c. Progressive habitat removal will take place around habitat identified and marked during the pre-clearing process. Remove non-hollow-bearing trees,

undergrowth, feed-trees, regrowth and grass. do not fell trees towards exclusion zones.
d. Identified habitat (eg hollow-bearing trees) will be left for at least 24 hours after removing non-habitat vegetation to allow fauna to escape. A licensed

wildlife carer and/or ecologist will check hollow-bearing trees are not being used by fauna before felling. If necessary, fauna may need to be trapped and
relocated to pre-determined habitat identified for fauna release.

e. Fell habitat trees as carefully as possible to avoid injury to any fauna still remaining in trees. Use equipment that would allow the habitat trees to be
lowered to the ground with minimal impact (eg claw extension). do not fell trees towards exclusion zones.
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f. An experienced and licensed wildlife carer and/or ecologist will inspect habitat once it is removed eg after a tree is felled. Animals that emerge should be

captured, inspected for injury then relocated to pre-determined habitat identified for fauna release.
g. All hollows have the potential to support fauna and will be placed in adjacent habitat until the following day for further inspection by a licensed wildlife

carer and/or ecologist to verify no fauna is present. If possible, the hollows could be permanently relocated in adjacent areas in accordance with Guide 5:
Re-use of woody debris and bushrock. Inspect woody debris for fauna immediately before chipping to avoid injury or death to fauna that may be present.

h. The project manager and/or environment manager should ensure that the outcomes of the clearing process are recorded. Reporting is usually the
responsibility of an ecologist or environment officer. Reports are to be submitted to relevant personnel eg environment manager or RTA regional
environmental staff.

· Consider the seasonal impact of clearing on species identified in the environmental assessment or pre-clearing process or that are known to occur in the
area.

· Under take bushrock removal in a way that minimises damage to the bushrock, avoids excessive soil disturbance and avoids climatic seasons when species
are utilising this resource.

· Record the outcomes of the clearing process.
· The Australian Standard AS 4373 Pruning of amenity trees should be followed for all pruning works.

Habitat will be replaced or re-
instated in accordance with
Guide 5: Re-use of woody debris
and bushrock and Guide 8: Nest
boxes of the Biodiversity
Guidelines: Protecting and
managing biodiversity on RTA
projects (NSW Roads and Traffic
Authority, 2011)

An urban design and landscape concept has been developed for the project as documented in the EIS, based on the project objectives and principles, to achieve
an integrated design for the project. It incorporates the urban and landscape design concept plans for the project and a landscape planting concept including
recommended species. As identified in the EIS, this would be adopted and further developed during detailed design and implemented as part of the Urban Design
Landscape Plan (UDLP) for the project which is currently ongoing. This plan would be developed in consultation with Council.
The following will be undertaken to maximise the re-use of woody debris and bushrock to minimise loss and/or damage to native flora and fauna habitats:
· Contract specifications should state that woody debris and bushrock is to be re-used on site (eg for habitat improvement) where possible.
· Engage an ecologist to provide advice on the re-use of woody debris and bushrock to ensure it does not have a negative impact on the receiving environment.
· Separate weeds from native vegetation.
· Do not extend the amount of clearing and grubbing to make up for mulch shortfalls.
· Carry out removal, stockpiling, transportation and relocation of woody debris and/or bushrock in a manner that minimises disturbance to native vegetation

(including the canopy, shrubs, dead trees, fallen timber and groundcover species) or bushrock.
· Avoid the spread of any weeds or pathogens that may be in the soil when relocating woody debris and bushrock from stockpiles.
· Engage an ecologist to provide advice on positioning woody debris and bushrock in designated relocation areas
· Keep topsoil disturbance to a minimum.
· When relocating woody debris, place it evenly across the site.
· Manage stockpiles in accordance with the Roads and Maritime Stockpile Site Management Guideline, Environmental Protection (Management System) QA

Specification G36 and Vegetation QA Specification R178.
· Prepare a mulch tannin management plan for the project where tannins are likely to be generated.
To minimise the impact of hollow loss, supplementary fauna habitat in the form of artificial hollows (nest boxes) will be installed as follows:
· Where nest boxes are required, an ecologist will be engaged to develop a nest box strategy.
· Consult with an ecologist to assist in the implementation of the nest box strategy including installation and monitoring of nest boxes.
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· An ecologist should certify that the nest boxes are designed and built to suit the target species in accordance with the nest box strategy.
· The entrance size of nest boxes should be no bigger than that required for the target species.
· The nest box lid should overhang the front and sides of the nest box by at least 25 millimetres to prevent water damage. For monitoring and maintenance

purposes, consider using a hinged lid. do not use metal lids or plates on the roof of the nest box lid.
· Paint the outside of the nest box with non-toxic, dark-coloured, outdoor, water-based acrylic paint. Avoid toxic substances.
· To assist with drainage, drill three small holes in the base of the nest box.
· Non-toxic woodchips, wood shavings or sawdust could be placed into possum, glider and bird nest boxes to provide extra insulation in cold climates.
· An ecologist should be on site during the installation of nest boxes.
· The preferred method of attaching nest boxes to trees is the Habisure© system. Bolting nest boxes to trees is not recommended.
· The density and quantity of each nest box type should reflect the proportion of tree hollow types being removed, the proportion of tree hollow types to be

retained in adjacent habitat, the availability of adjacent food resources and the assemblage of hollow-dependant fauna known or likely to occur in the project
locality.

· The location of nest boxes should be as close as possible to the original hollow-bearing tree, consider the type of bark preferred by the target species, be in
close proximity to food or other resources, not be installed on trees with existing hollows or where there is a high density of Common Mynas (Acridotheres
tristis).

· Orientate nest boxes between northwest and east and so they are not facing lights from adjacent development.
· Install approximately 70 per cent of nest boxes up to one month before the star t of any clearing. The remainder of nest boxes would be installed before

completion of the project.
· Record the nest box identification number, nest box type, GPS location, species and diameter at breast height of the host tree, nest box height and orientation.
· Under take ongoing monitoring and maintenance of nest boxes in accordance with the nest box management strategy for the project.
· If a nest box needs to be removed from the site for repair, then an alternative nest box should be installed in the same location upon removal of the damaged

nest box.

The unexpected species find
procedure is to be followed
under Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011) if threatened
fauna, not assessed in the
biodiversity assessment, are
identified on the project.

The procedure is as follows:
· Threatened flora or fauna species unexpectedly encountered
· Stop work
· Notify the environment manager
· Environmental manager would arrange for an ecologist to conduct an assessment of significance of the likely impact, develop management options and notify

OEH, DPI and DoEE as appropriate
· If a significant impact is not likely to occur, recommence work and maintain regular inspections
· If a significant impact is likely to occur:

a. Consult with OEH, DPI and DoEE as appropriate
b. Obtain approvals, licenses or permits as required
c. Recommence works once advice is sought and necessary approvals, licences and permits are obtained

· Include species in subsequent inductions, toolbox talks and update the CEMP.
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Removal of
threatened
plants

Pre-clearing surveys will be
undertaken in accordance with
Guide 1: Pre-clearing process of
the Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

The pre-clearing process involves:
· Review the environmental assessment and associated documentation for the project to identify known locations of biodiversity features such as threatened

flora and fauna (and their habitat), threatened populations and communities that need to be considered during the pre-clearing process.
· identify nearby habitat that would be suitable for the release of fauna that may be encountered during the pre-clearing process or habitat removal. Consult

with an ecologist to determine suitable habitat. Mark the pre-determined habitat identified for fauna release on a map.
· The project manager and/or environment manager will develop an unexpected threatened species finds procedure for projects and maintenance works. This

should be part of the CEMP, flora and fauna management sub-plan or EWMS. Follow the unexpected threatened species finds procedure if additional
threatened species or communities are identified that have not been considered in the environmental assessment.

· The project manager and/or environment manager will incorporate biodiversity management measures identified during the pre-clearing process into the
project CEMP and/or designs.

· The project manager and/or environment manager should engage an ecologist to undertake the following procedure in the weeks before clearing begins:
a. Confirm the locations of biodiversity features identified in the environmental assessment.
b. Identify any fauna that have the potential to be disturbed, injured or killed as a result of clearing activities (eg nesting birds).
c. Check for the presence of threatened flora and fauna species that were identified in the environmental assessment as likely to occur. This check should

be:
i. Conducted by licensed ecologists experienced in fauna handling and the identification of local flora and fauna species
ii. If possible, under taken during optimal weather conditions, season and time of day/night for identifying targeted flora and fauna species.

d. If not already available, record the details for all hollow-bearing trees, trees containing threatened fauna and threatened flora, including (where
applicable):
i. GPS location
ii. Species
iii. Type of habitat feature (eg nest, bushrock)
iv. Size of hollow (eg small, medium, large)
v. Type of hollows (eg branch, limb, trunk).

e. Mark habitat features to be protected during construction. Use suitable methods (eg flagging tape) to mark:
i. All hollow-bearing trees or habitat features.
ii. Any trees found to contain threatened fauna.
iii. The location of any threatened flora.

f. Confirm the location of pre-determined habitat identified for the release of any fauna encountered on site.
g. Submit any updated maps/plans, pre-determined habitat for the release of fauna, habitat features and recommended clearing procedures to the project

manager and/or environment manager (or equivalent).
· The following procedure should be followed 24 hours before clearing:

a. Licensed wildlife carers and/or ecologists should capture and/or remove fauna that have the potential to be disturbed, injured or killed as a result of
clearing activities.

b. Relocate captured fauna into pre-determined habitat identified for fauna release.



Memorandum
TECHNICAL MEMO – Biodiversity

36

Impact Proposed mitigation measure Description of actions
c. The project manager and/or environment manager should inform clearing contractors of any changes to the sequence of clearing if required.
d. Carr y out staged habitat removal as outlined in Guide 4: Clearing of vegetation and removal of bushrock where fauna habitat features (such as hollow-

bearing trees, habitat trees and bushrock) have been identified and marked.

The unexpected species find
procedure is to be followed
under Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(RTA 2011) if threatened flora
species, not assessed in the
biodiversity assessment, are
identified on the project.

The procedure is as follows:
· Threatened flora or fauna species unexpectedly encountered
· Stop work
· Notify the environment manager
· Environmental manager would arrange for an ecologist to conduct an assessment of significance of the likely impact, develop management options and notify

OEH, DPI and DoEE as appropriate
· If a significant impact is not likely to occur, recommence work and maintain regular inspections
· If a significant impact is likely to occur:

a. Consult with OEH, DPI and DoEE as appropriate
b. Obtain approvals, licenses or permits as required
c. Recommence works once advice is sought and necessary approvals, licences and permits are obtained

· Include species in subsequent inductions, toolbox talks and update the CEMP.

Aquatic
impacts

Aquatic habitat will be protected
in accordance with Guide 10:
Aquatic habitats and riparian
zones of the Biodiversity
Guidelines: Protecting and
managing biodiversity on RTA
projects (NSW Roads and Traffic
Authority, 2011) and Section
3.3.2 Standard precautions and
mitigation measures of the Policy
and guidelines for fish habitat
conservation and management
Update 2013 (Department of
Primary Industries, 2013).

This procedure is applicable to all construction and maintenance sites where works are in an aquatic habitat or within the riparian zone (50 metres from the highest
bank of a waterway or the edge of a wetland).
· Avoid activities in aquatic habitats and riparian zones as much as practicable.
· The sensitivity of aquatic habitats and riparian zones and the measures in place to protect them should be regularly communicated to all staff eg during

inductions and toolbox talks.
· Protect aquatic habitats and riparian zones where works are not required with exclusion zones. Exclusion fencing should be used outside sensitive areas.
· The location of aquatic habitat features within or adjacent to the footprint should be clearly identified on environmental management plans.
· Access the waterway so that riparian vegetation removal is minimised and restricted to the minimum amount of bank length required for the construction

activity.
· Keep vehicles and machinery away from the banks of a waterway where possible.
· Refuelling of vehicles and plant, and chemical storage and decanting should not take place within 50 metres of aquatic habitats.
· Avoid clearing within the riparian zone during periods when flooding is likely to occur.
· Ensure that any clearing under taken does not allow the vegetation/trees to fall into the waterway.
· Retain the roots of trees on the bank of a waterway in order to maintain bank stability.
· Consult with department of Primary industries (DPI) (Fisheries) before clearing to identify any trees proposed to be removed that could potentially be used for

re-snagging of a waterway.
· Only the minimum number of snags should be disturbed.
· DPI (Fisheries) must be consulted before works commence where snags require lopping, realignment, relocation and/or removal.
· During rehabilitation, stabilise the banks of the waterway through revegetation and/or armouring according to available landscape plans.
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· Protect banks from stock and/or human access using appropriate fencing during the rehabilitation and maintenance period of the work site.
· Remove all temporary works, flow diversion barriers and sediment control barriers within aquatic habitats as soon as practicable and in a manner that does not

promote future channel erosion.

Removal of
woody debris

All large woody debris or snags
will be relocated instream.

The process involves:
· Consult with department of Primary industries (DPI) (Fisheries) before clearing to identify any trees proposed to be removed that could potentially be used for

re-snagging of a waterway.
· Only the minimum number of snags should be disturbed.
· DPI (Fisheries) must be consulted before works commence where snags require lopping, realignment, relocation and/or removal.

Changes to
hydrology

Changes to existing surface
water flows will be minimised
through detailed design.

A flood culvert PXD2 is proposed at the key connectivity point at Surveyors Creek.
Scour protection measures or energy dissipation measures will be used along the bed and banks upstream and downstream of any bridge crossing or culvert
where high velocities of surface water runoff cannot be minimised by design or by energy dissipaters. This may include flow velocity management measures to
minimise erosion and scour in watercourses, or collection and management of runoff waters.

Fragmentation
of identified
biodiversity
links and
habitat
corridors

Connectivity measures will be
implemented in accordance with
the Wildlife Connectivity
Guidelines for Road Projects
(RMS in prep).

Connectivity measures are being considered during detailed design in accordance with the Wildlife Connectivity Guidelines for Road Projects (RMS in prep). In
particular, maintenance of current connectivity and potential future connectivity has been considered in culvert design, lighting and fencing.
Connectivity between the Mulgoa Nature Reserve, Badgery’s Creek and the DEOH via Regional Corridor 17 (Surveyors Creek Corridor) will be planned for in the
future with construction of a fauna crossing to allow for future connectivity to the DEOH land. The proposed fauna crossing is a 2.4 metre tall dry passage
underpass. This should be suitable for larger species such as the Eastern Grey Kangaroo based on monitoring results from Pacific Highway projects.
The culvert will lead from the Surveyors Creek corridor under the road and will exit at the new DEOH fencing. For DEOH security reasons and traffic safety, the
underpass will be blocked until the DEOH fencing is removed in the future. This is to prevent the public from gaining unauthorised access to the DEOH land
through the underpass and to prevent animals from exiting the culvert onto the roadway.

Edge effects
on adjacent
native
vegetation
and habitat

Exclusion zones will be set up at
the limit of clearing in
accordance with Guide 2:
Exclusion zones of the
Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

An exclusion zone is a designated ‘no-go’ area that is clearly identified and appropriately fenced to prevent damage to native vegetation and fauna habitats and
prevent the distribution of pests, weeds and disease. Exclusion zones will be used to define approved clearing limits for the project. Exclusion zones will be
implemented as follows:
· Review background documents such as environmental assessments and accompanying flora and fauna reports, conditions of approval, project or CEMP,

project or contract specifications and updated maps/plans that were developed as part of the pre-clearing process.
· Select appropriate exclusion fence type based on the risk of the excluded area being intruded upon, the area to be fenced, and the risk of fauna being trapped,

injured or isolated.
· Mark exclusion zones on a suitable plan. Plans should:

a. Be based on up to date plans for the project.
b. Include construction chainages or similar distance markers used in construction.
c. Be clearly labelled.
d. State what is being excluded.
e. Be displayed in prominent places in the site shed.
f. outline any procedures that must be followed for access into exclusion zones.

· Mark out exclusion zones with temporary markings such as pegs or paint.
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· Ensure that any trees to be felled to establish exclusion zones are felled so as to fall away from the exclusion zone.
· Place exclusion zone fencing outside tree protection zones.
· Erect signs to inform personnel of the purpose of exclusion zone fencing.
· Store materials or equipment outside exclusion zones.
· Avoid stockpiling materials and equipment and parking vehicles and machinery within the dripline of any tree.
· Ensure all exclusion zones are regularly inspected and repairs to fencing are made where required.
· Carr y out regular assessments of the adequacy and location of exclusion zones by including this as an auditable item in the project audit schedule.
· Maintain exclusion fencing until the risk to disturbance within the excluded zone has been eliminated through other means. Removal of fencing should be

under taken in consultation with environmental staff.
· Communicate the importance of exclusion zones, and any changes to the zones, to all site staff and visitors (eg in toolbox talks and inductions).
· Ensure that any breaches of the exclusion zone are reported through the RTA’s environmental incident reporting procedure.

Injury and
mortality of
fauna

Fauna will be managed in
accordance with Guide 9: Fauna
handling of the Biodiversity
Guidelines: Protecting and
managing biodiversity on RTA
projects (NSW Roads and Traffic
Authority, 2011).

To minimise impacts on fauna as a result of being handled by humans and prevent injury to people handling fauna the following procedures will be implemented:
· Allow fauna to leave an area without intervention as much as possible.
· Use a licensed fauna ecologist or wildlife carer with specific animal handling experience to carry out any fauna handling.
· Contact an animal rescue agency/wildlife care group or vet before works start to ensure they are willing and available to be involved in fauna rescue and assist

with injured animals.
· The contact details of the animal rescue agency/wildlife care group or vet should be provided to the site manager, displayed in the site office and included in

the CEMP or other relevant management plans for the project.
· Include the procedures to follow if fauna is found or injured on site in project inductions.
· Follow the best practice methods outlined below in circumstances where the handling of fauna is completely unavoidable:

a. Contact the nominated animal rescue agency/wildlife care group or vet if an animal is injured.
b. Keep the injured animal in a box in a quiet, warm, dark place until transferred. If an injured animal is dangerous, carefully place a box over the top of it if

possible, or section off the area and wait for an experienced and licensed fauna ecologist or wildlife carer to arrive.
c. Never deliberately kill a snake as all snakes are protected under the National Parks and Wildlife Act 1974 (NSW). If a snake must be handled to remove

the risk of harm to the snake or people then handling should only be done by a licensed fauna ecologist or wildlife carer with skills and experience in
snake handling.

d. Follow the Hygiene Protocol for the control of disease in frogs for all frog handling.
e. Fish should only be handled by experienced aquatic ecologists.
f. Wear gloves when handling mammals (including bats) to protect against bites and scratches. If handling bats, the handler must be vaccinated against

the Australian Bat Lyssavirus (ABl) which is a form of rabies.
g. Release fauna into pre-determined habitat identified for fauna release.
h. Release fauna into similar habitats, as near as possible to their capture location. Release nocturnal fauna at dusk.

Invasion and
spread of
weeds

Weed species will be managed
in accordance with Guide 6:
Weed management of the

To prevent or minimise the spread of weed species on site and during roadside maintenance the following procedure will be followed:
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Impact Proposed mitigation measure Description of actions
Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

· Use an ecologist or person trained in weed management and identification to undertake a site weed assessment to identify and describe or map weed infested
areas within the site and adjacent areas.

· Identify and manage any Weeds of National Significance (WoNS), National Environmental Alert Weeds and/or noxious weeds located within the site or
adjacent areas in consultation with the weeds officer at the relevant local council.

· Identify surrounding land uses and consult with surrounding landholders where required.
· Develop a weed management plan for the site.
· The application of herbicide should ensure the safety of users and other people, and minimise risks to the broader environment.
· Roads and Maritime has obligations to notify the community of proposed pesticide use (including herbicides) in accordance with the NSW Pesticides

Regulation 2009.
· Map and mark areas that are infested with weeds as an exclusion zone with fencing and signage to limit access by personnel and vehicles.
· Use mechanical weed control methods such as slashing or mowing, as well as a range of herbicides to avoid the development of herbicide resistance (eg

glyphosate resistance).
· Mow/slash areas infested with weeds before they seed. This may reduce the propagation of new plants.
· Program works from least to most weed infested areas.
· Clean machinery, vehicles and footwear before moving to a new location.
· Securely cover loads of weed-contaminated material to prevent weed plant material falling or blowing off vehicles.
· Dispose of weed-contaminated soil at an appropriate waste management facility.
· Remove weeds immediately onto suitable trucks and dispose of without stockpiling.
· Separate weeds from native vegetation where native vegetation is to be used for mulch. do not use weeds for mulch.
· Send samples of topsoil being imported onto site to a national Association of Testing Authorities (nATA) approved soil laboratory to ensure it contains no weed

seeds or propagules (vegetative parts of plants such as buds or offshoots that can grow into new individuals).
· Minimise soil disturbance within weed infested areas. Topsoil recovered from areas of low weed infestation can be re-used onsite with treatment but should be

stockpiled separately.
· All weed plant material and topsoil containing weed plant material should be disposed of to an appropriate waste management facility.

Invasion and
spread of
pests

Pest species will be managed
within the project site according
to the Biodiversity Guidelines:
Protecting and managing
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

Roads and Maritime will work with the Greater Sydney Local Land Services to determine if the site is suitable for pre-clearing pest control.

Invasion and
spread of
pathogens
and disease

Pathogens will be managed in
accordance with Guide 7:
Pathogen management of the
Biodiversity Guidelines:
Protecting and managing

Where pathogens are known or suspected to occur on or adjacent to projects and during maintenance works the following procedure will be implemented:
· Pathogen management is ongoing throughout the period in which works are being carried out.
· Check the department of Primary industries (DPI) website (www.industry.nsw.gov.au) for the most up-to-date hygiene protocols for each pathogen and for the

most recent locations of contamination.
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Impact Proposed mitigation measure Description of actions
biodiversity on RTA projects
(NSW Roads and Traffic
Authority, 2011).

· Ensure the risk of spreading pathogens and the mitigation measures required on site are regularly communicated to staff and contractors eg during inductions
and toolbox talks.

· Advice from DPI or the Office of Environment and Heritage (OEH) regarding the most practical hygiene management measures may be required if pathogens
are present.

· Programming of works should move from uninfected areas to infected areas.
· Ensure vehicles and footwear are free of soil before entering or exiting the site (ie directed to wash down area before entering or exiting the site).
· Provide vehicle and boot wash down facilities.
· Testing from a national Association of Testing Authorities (nATA) approved laboratory may be required to confirm the presence of pathogens in the soil and/or

water.
· Set up exclusion zones with fencing and signage to restrict access into contaminated areas.
· Restrict vehicles to designated tracks, trails and parking areas.

Noise, light
and vibration

Shading and artificial light
impacts will be minimised
through detailed design.

Street lighting would be provided along the full length of the project to light the carriageway and shared path, and is required to support the safe functioning of the
road and paths.
Street lighting would be designed to ensure relevant guidelines are adhered to.
Where installed, nest boxes will be orientated so they are not facing lights from adjacent development.
Some localised impacts from noise and light spill will remain.
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4.9 Impacts to threatened species in the extension of Vineyard Road

Submission number(s)

27

Issue description
The respondent raised the following issues:

· Concern regarding the impact if the Vineyard Road extension on an east-west terrestrial corridor,
which has been identified to contain threatened plants including Pultenaea parviflora and
Marsdenia viridiflora

· Request that further detail on the timing of ‘ground truthing’ in the area is provided

· Loss of identified threatened plants must be offset by the permanent conservation of a nearby
population.

An additional targeted survey for Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora was
undertaken in an expanded study area around the Vineyard Road extension on the 7th August 2017.
This area was not able to be accessed during the fieldwork undertaken for the original assessment.
An area of habitat of approximately 4.7 hectares was surveyed by an experienced botanist following
the methods described in the NSW Guide to Surveying Threatened Plants (Office of Environment and
Heritage, 2016). Traverses of this habitat were undertaken over a three-hour period for a distance of
3.131 kilometres (3,131 metres) (see Figure 3.1). The survey located a further six Pultenaea parviflora
plants (two of which were in the development footprint, and four outside of the footprint). No additional
Marsdenia viridiflora subsp. viridiflora plants were recorded during the survey.

This data has been used in the amended assessment of impacts and calculation of offset requirement
for the project (refer to Section 3).

Offsetting is also discussed in Section 4.2.

4.10 Impacts to the Marsdenia viridiflora subps. Viridiflora endangered population

Submission number(s)
29

Issue description
Further justification is needed regarding the impact of the project on Marsdenia viridiflora subsp.
viridiflora in the context of “red flag” status.

The Marsdenia viridiflora subsp. viridiflora population has been identified in the BAR as a species
credit species that cannot withstand further loss which has informed the assessment. The BAR has
been undertaken in accordance with the FBA, and a BOS has been developed for the project. The
BOS does not refer to the 'Red Flag' status of any species. 'Red Flag' areas are a concept from the
BioBanking Assessment Methodology and do not apply to Major Projects assessed under the FBA.
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4.11 Updating the Plant Community Type (PCT) selection and benchmarks for the
assessment of Vegetation Zone 8 plot data

Submission number(s)
35

Issue description
OEH requests information supporting the view that PCT 850 is the likely original PCT. Following this,
OEH can advise on the next steps with respect to PCT selection and benchmarks for the assessment
of Vegetation Zone 8 plot data.

Vegetation Zone 8 was originally described in the BAR and entered into the Credit Calculator as Plant
Community Type (PCT) 806 (HN627) 'Derived grasslands on shale hills of the Cumberland Plain (50-
300m asl)'. This vegetation is derived native grassland that has resulted from the removal of the
original tree canopy and shrub layer. In some parts the shrub layer is regenerating although no tree
canopy remains. This native grassland vegetation is considered most likely derived from a former
cover of PCT 850 (HN529) ‘Grey Box - Forest Red Gum grassy woodland on shale of the southern
Cumberland Plain, Sydney Basin Bioregion’ given the landscape position, location adjacent to PCT
850, and species composition of the ground layer.

In accordance with the FBA, an assessor must only identify PCTs on the development site that are
described in the VIS Classification Database as derived or secondary vegetation communities where
the assessor cannot determine the original PCT (FBA, s.5.2.1.11). As such Vegetation Zone 8 has
been reassigned to PCT 850, as reflected in the revised assessment included in this Memorandum
(refer to Section 3).

4.12 Updating benchmarks for ‘Number of Trees with Hollows' and 'Fallen Logs' for HN528
and HN529

Submission number(s)

35

Issue description

The respondent raised the following issues:

· Benchmarks for HN528 and HN529 should be 1 and 50 m for 'Number of Trees with Hollows' and
'Fallen Logs' respectively. These benchmarks should be updated manually in the Credit
Calculator with a note made in the BAR. It should be noted these updates are based on OEH
advice and do not constitute the use of 'More Appropriate Local Data'.

For HN528 and HN529, the benchmark data for the site attributes ‘Number of Trees with Hollows' and
'Fallen Logs' do not have any values assigned to them in the credit calculator. The OEH have advised
that these value should be 1 and 50 m for 'Number of Trees with Hollows' and 'Fallen Logs'
respectively.

These benchmarks have been manually updated in the credit calculator and the data has been used
in the revised assessment included in this Memorandum (refer to Section 3 of this Memorandum).
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4.13 Correcting inconsistencies with plot/transect data entered in the Credit Calculator
when compared to the values provided in Appendix A of the BAR

Submission number(s)
35

Issue description
The respondent raised the following issues:

· There are inconsistencies between the plot/transect data in the Credit Calculator and Appendix A
of the BAR.

· OEH recommends a copy of all raw field data sheets be provided to OEH for review and to
determine whether the values in Appendix A (or the Credit Calculator) are correct.

There were some inconsistencies identified with the plot/transect data entered in the Credit Calculator
when compared to the values provided in Appendix A of the BAR. All data entered into the Credit
Calculator has been checked and amended as necessary.

All data entered into the credit calculator has been checked for consistency with the field sheets. A
copy of all raw field data sheets is provided with this memorandum (refer to Appendix A).

4.14 Removing reference to Plot 31 from the BAR as it was not used in the assessment

Submission number(s)

35

Issue description

OEH recommends that the Credit Calculator be corrected to include Plot 31 or 'Grey Box- Forest Red
Gum grassy woodland on shale of the southern Cumberland Plain, Sydney Basin Bioregion -
Moderate/Good' or reference be removed from the BAR.

Plot 31 was an original Rapid Biodiversity Assessment plot undertaken on the roadside along
Willowdene Avenue. This plot was not used in the revised assessment as presented in this
Memorandum as it was located outside of the revised construction footprint and landscape
assessment area.

4.15 Updating the legend of Figure 3.1 in the BAR to remove errors

Submission number(s)

35

Issue description
OEH recommends updating the legend of Figure 3.1 in the BAR to remove errors.

The legend of Figure 3.1 (Vegetation survey locations) in the BAR incorrectly refers to HN528 as
being in 'low' condition. There also seems to be some duplication of PCT names in the legend of
Figure 3.1.
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The legend of Figure 3.1 has been amended to show the correct classification of HN528 as
Moderate/Good_Poor and the duplication with labelling has been removed. Refer to Appendix B.

4.16 Updating Table 6.1 of the BAR to include the area of impact (4.68 ha) for vegetation
zone 4 (PCT 849)

Submission number(s)
35

Issue description
OEH recommends that Table 6.1 of the BAR be updated to include the area of impact (4.68 ha) for
vegetation zone 4 (PCT 849).

The impacts to Vegetation Zone 4 have been included in Table 3.3 above to provide an overview of
all impacts to native vegetation. Due to the manual override of the ‘Number of Trees with Hollows' and
'Fallen Logs' for HN 528, Vegetation Zone 4 now has a site score of 29.17 and requires an offset to be
calculated.

4.17 Species credit species Pultenaea pedunculata (Matted Bush-pea) was predicted by
the Credit Calculator for survey but has not been included in the BAR

Submission number(s)

35

Issue description
OEH recommends that Pultenaea pedunculata (Matted Bush-pea) be included in the BAR.

Species credit species Pultenaea pedunculata (Matted Bush-pea) was predicted by Credit Calculator
for survey but has not been included in the BAR.

Pultenaea pedunculata has recently been found in Mulgoa Nature Reserve and there is a record of
Pultenaea pedunculata from October 2015 approximately 10-11km south of the study area made from
Wivenhoe Conservation area at Cobbity. Prior to this record, the nearest record of Pultenaea
pedunculata was from Prestons from 1998, located about about 16km to the south east of the study
area.

The habitat assessment table for the BAR was created in September 2015 before the bulk of the
ecological surveys were undertaken from 2/9/2015 to 10/9/2015. The survey was based off the survey
matrix generated by the Credit Calculator in September 2015. Pultenaea pedunculata was not
identified as a species for targeted survey in the original survey matrix so this species was not
targeted in the detailed field surveys for the BAR. The Credit Calculator is linked to a threatened
species database that is constantly being updated. It is likely that the distribution data for Pultenaea
pedunculata was edited causing it to appear in the Credit Calculator after the September 2015
surveys had been completed.

Despite its omission from the credit calculator at the time, the targeted surveys for other threatened
plants (including Pultenaea parviflora) undertaken for the BAR were undertaken from September to
February within the flowering period and optimal survey period for Pultenaea pedunculata. Pultenaea
pedunculata was not found on site during the surveys but there is a high likelihood that Pultenaea
pedunculata would have been encountered during the surveys if the species was present in the
habitat at that time.
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A summary of the assessment for Pultenaea pedunculata is provided in Table 4.2.

Table 4.2 : Habitat assessment for Pultenaea pedunculata

Common
name
(Scientific
name)

TSC
Act

EPBC
Act

Habitat Minimum survey
requirements
(Office of
Environment and
Heritage 2016)

Survey completed

Matted Bush-
Pea

(Pultenaea
pedunculata)

E - In the Cumberland Plain the
species favours sites in clay
or sandy-clay soils
(Blacktown Soil Landscape)
on Wianamatta Shale-
derived soils, usually close to
patches of Tertiary Alluvium
(Liverpool area) or at or near
the Shale-Sandstone
interface (Appin). All sites
have a lateritic influence with
ironstone gravel (nodules)
present.

Associated habitat includes
PCT 849 and PCT 850 which
are present on site.

The recommended
approach is the
parallel field
traverse (i.e.
parallel Transects)
as used by Cropper
(1993).

As a sub-shrub the
maximum distance
between transects
in open vegetation
is 15 m, in dense
vegetation is 10 m.

In open vegetation,
field traverse length
is 0.63 km per
hectare of potential
habitat in open
vegetation.

With about 60
hectares of
potential habitat in
the study area,
survey time is at
least 9.38 hours in
open vegetation.

Particular survey effort was expended
in the in the vegetation on the
Defence Establishment Orchard Hills.
Surveys targeted PCT 849 and PCT
850. Derived grasslands were also
surveyed. Parallel field traverses
undertaken by two observers were
used to survey for this species in
areas which appeared to provide
suitable habitat. Surveys for this
species can be undertaken year
round. The field surveys were
undertaken over a period of 11 days
from 2 September 2015 to 4 February
2016 (not inclusive).

Floristic plots were undertaken in
PCT 849 (14 plots), PCT 850 (16
plots) and PCT 806 (4 plots) which
lasted on average 1 hour each with
two observers. This equates to 68
person hours of detailed floristic
survey in potential habitat. Each
floristic plot was accompanied by a
traverse throughout the adjacent
habitat lasting a minimum of 0.5
hours’ duration undertaken by two
observers. This resulted in an
additional 34 person hours of
traverse-based survey in the habitat.
In total, 102 person hours were
expended on survey within the study
area in 2015.

The Vineyard Road extension on the
7th August 2017. While this survey
was undertaken slightly before the
September survey period, most
species were flowering earlier than
usual in August 2017. This species is
known to flower from August to
December. This area was not able to
be accessed during the fieldwork
undertaken for the original
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Common
name
(Scientific
name)

TSC
Act

EPBC
Act

Habitat Minimum survey
requirements
(Office of
Environment and
Heritage 2016)

Survey completed

assessment. An area of habitat of
approximately 4.7 hectares was
surveyed. Traverses of this habitat
were undertaken over a three-hour
period for a distance of 3.131
kilometres (3,131 metres).

4.18 Updating the habitat assessment table for threatened fauna species in Appendix B to
include the number of Atlas records

Submission number(s)

35

Issue description

OEH recommends that the habitat assessment table for threatened fauna species in Appendix B be
updated to include the number of Atlas records in the 'Number or records' column.

The habitat assessment table for threatened fauna species in the BAR did not include the number of
Atlas records in the 'Number or records' column.

This information is now included in Appendix C.

4.19 Updating the BAR to refer to the Grey-headed Flying-fox as an Ecosystem credits
species and a Species Credit Species

Submission number(s)

35

Issue description
OEH requested that the BAR and BOS be updated to clarify that the Grey-headed Flying-fox is both an
ecosystem and species credit species, no impact to camps (species credits) have been identified and
no species credits are required.

The BAR and BOS refer to the Grey-headed Flying-fox as an ecosystem credit species. It is, however,
both an ecosystem and species credit species. The Grey-headed Flying-fox is a dual credit species
because foraging habitat is broad ranging but breeding camps are localised and, if impacted, must be
offset by protecting and enhancing another breeding camp.

As no breeding camps would be impacted by the project and only foraging habitat was present, the
Grey-headed Flying-fox was only identified as an ecosystem credit species. No species credits are
required for the Grey-headed Flying-fox.
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4.20 Revision of the Percentage Vegetation Cover calculations and associated GIS
shapefile

Submission number(s)
35

Issue description
The respondents raised the following issues:

· It is unclear why areas of native vegetation identified as moderate to good condition have been
excluded from GIS shapefile (CD_TNREISVegetationZonesJacobs_20170110_V03) for native
vegetation.

· OEH recommends justification for the exclusion of these areas in accordance with the FBA, or the
GIS shapefile be amended and appropriate recalculations be made to address the missing areas
in the revised BAR.

The revised percent extent of native vegetation cover in the landscape and area to perimeter ratio
calculations were undertaken using ESRI ArcGIS software. To undertake the assessment of
landscape values, a 550 metre buffer was established from the outside edge of the construction
footprint as while this is a linear road project there are some detached construction compounds which
made using a buffer from the centreline impossible.

Once the native vegetation cover had been digitised, the extent of native vegetation in the landscape
before and after the development was recalculated (see Table 4.3). Current percent native vegetation
cover is estimated at 12.26 per cent (score 2.5 as outlined in Table 16 of Appendix 5 of the FBA).
After the development, percent native vegetation cover is estimated at 11.13 per cent (score 2.5 as
outlined in Table 16 of Appendix 5 of the FBA). The score for percent native vegetation cover is 0.

Table 4.3 : Percent native vegetation cover in the landscape before and after development

Assessment
buffer

Before development After development Score for %
native vegetation
coverNative vegetation

cover (ha)
Cover (%) Native vegetation

cover (ha)
Cover (%)

550m from the
edge of the
construction
footprint

326.51 12.26 296.25 11.13 0

4.21 Avoidance of impacts

Submission number(s)
35

Issue description
OEH recommends that the BAR be updated to include adequate detail regarding the measures taken
to avoid impacts to Cumberland Plain Woodland and River-flat Eucalypt Forest as well as areas of
habitat for the Marsdenia viridiflora subsp. viridiflora endangered population, Pultenaea parviflora,
Regent Honeyeater and Cumberland Plain Land Snail in accordance with the FBA.
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The BAR details the measures taken to avoid impacts to Cumberland Plain Woodland and River-flat
Eucalypt Forest as well as areas of habitat for the Marsdenia viridiflora subsp. viridiflora endangered
population, Pultenaea parviflora, Regent Honeyeater and Cumberland Plain Land Snail.

Section 8.3.1.3 of the FBA states that the proponent must seek to avoid the direct impacts of the
Major Project on all biodiversity values at the development site including impacts on:

a) endangered ecological communities (EECs) and critically endangered ecological communities
(CEECs), and

b) PCTs that contain threatened species habitat, and

c) areas that contain habitat for vulnerable, endangered or critically endangered threatened species
or populations, as determined in accordance with Step 5 in Section 6.5.

Section 7.1 of the BAR outlines the measures that were taken to avoid impacts to EECs, CEECs,
PCTs that contain threatened species habitat, and areas that contain habitat for vulnerable,
endangered or critically endangered threatened species or populations. Chapter 4 of the EIS
describes the alternatives to the project that were considered as part of the project development
process and explains how and why the project was selected as the preferred option. Chapter 4 of the
EIS also outlines how particular elements of the project have been refined.

All of the Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora records within the study area
were made from habitat directly adjacent to the existing Northern Road and Kings Hill Road within
Segment 1 that would be subject to road widening. There were no options for avoiding impacts to
these species, as the existing road would be widened in this area instead of realigning the road.
Avoiding impacts to these species would require realignment of the existing Northern Road which
would have greater impact than the widening.

For Segment 2 of the project, a Rapid Biodiversity Assessment (RBA) was undertaken in the area of
the four short listed options under consideration. The aim of the RBA was to make an initial
preliminary assessment of significant ecological values potentially affected by the Segment 2 short
listed options to inform decision-making for a preferred route and thus inform the concept design and
Environmental Assessment. The RBA involved desktop analysis and field surveys and included plot-
based vegetation condition assessment, fauna habitat assessment and targeted searches for
threatened species. An analysis of the biodiversity data was undertaken with reference to the short
listed route options proposed (i.e. east vs west options). The analysis was undertaken within a GIS by
overlaying the short listed options onto the vegetation mapping layer that showed TECs and known or
potential habitat for threatened species. Potential worst-case impacts were quantified based on a 100-
metre-wide corridor and considered impacts to TECs, further fragmentation of woodland, and the
direct loss of vegetation / habitat. Impacts to TECs (i.e. Cumberland Plain Woodland and River-flat
Eucalypt Forest) were estimated to be greater for the eastern option. The total loss of vegetation and
habitat (including habitat for Regent Honeyeater, Cumberland Plain Land Snail) would be greatest
with the eastern option. The Western Option was chosen for the project as there were predicted to be
lesser impact to TECs and habitats.

4.21.1 Avoidance with the detailed design

The impact calculations as part of the BAR were based on a worst case scenario involving clearing of
all vegetation and habitat within the construction boundary based on the EIS design. The detailed
design shows the revised areas where construction will take place and where the final operational
footprint would be positioned.
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The detailed design has resulted in the following reduction of impact:

· Impact to native vegetation has decreased by 3.50 hectares over the original design.

· Impact to 4 Marsdenia viridiflora subsp. viridiflora plants along the DEOH fence has been avoided
as this area won’t be used for construction or operation.

· The impact to Pultenaea parviflora has increased to six plants after the additional targeted survey
for Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora was undertaken in an
expanded study area around the Vineyard Road extension on the 7th August 2017. Six Pultenaea
parviflora plants were found in the area of the Vineyard Road extension of which four would be
avoided as they are outside of the construction footprint.

· The impact to habitat for the EPBC Act listed species’ Grey-headed Flying-fox, Regent
Honeyeater, Swift Parrot and Large-eared Pied Bat has been reduced by 2.15 hectares.

· The impact to the TSC Act listed critically endangered Cumberland Plain Woodland in the Sydney
Basin Bioregion ecological community has reduced by 2.96 hectares.

· The impact to the TSC Act listed River-Flat Eucalypt Forest on Coastal Floodplains of the New
South Wales North Coast, Sydney Basin and South East Corner Bioregions endangered
ecological community has been reduced by 0.43 hectares

· The impact to the EPBC Act listed critically endangered Cumberland Plain Shale Woodlands and
Shale-Gravel Transition Forest ecological community has been reduced by 1.29 hectares.

4.22 Additional offsets for impacts to Cumberland Plain Woodland

Submission number(s)
27, 35

Issue description

· A respondent commented on the ineffectiveness of BioBanking as the only vehicle for offsetting
losses

· OEH considers the loss of approximately 29.15 ha of moderate/good condition Cumberland Plain
Woodland (including 1.25 ha in high condition), and associated indirect impacts resulting from
fragmentation, to be unacceptable without the implementation of additional offsets (above those
already calculated), supplementary measures or other actions.

Roads and Maritime are currently working in consultation with OEH to address this matter and
determine the quantum of offsets or supplementary measures that are required. Supplementary
measures at a landscape scale are being investigated in conjunction with the OEH.

Following recent discussions with Roads and Maritime, DoEE and OEH, it was decided that an
additional supplementary measures package would be developed in consultation with OEH and DoEE
with a focus on landscape scale measures within the local area. The package may include measures
such as weed eradication programs within Cumberland Plain Woodland.

4.23 Measures to secure offsets

Submission number(s)

27, 35

Issue description
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· Requests that Roads and Maritime procure land to be managed for conservation

· OEH recommends further information be provided detailing the measures that will be taken to
secure the required credits for the Regent Honeyeater and Marsdenia viridiflora subsp. viridiflora.

The BOS identifies that no credits are available to meet the offset requirements for the Regent
Honeyeater and Marsdenia viridiflora subsp. viridiflora - endangered population, but that land may be
available (for future creation of credits) via an expression of interest on the BioBanking Public
Register.

If credits for Regent Honeyeater and Marsdenia viridiflora subsp. viridiflora (or any other required
credit) are unavailable for purchase on the market, the first step is that Roads and Maritime would
work with public and private landholders to enter a BioBanking Agreement on their land and then
purchase the credits issued.

4.24 Clearing of vegetation within the DEOH fence line for an access track

Submission number(s)

35

Issue description

OEH is aware that the Department of Defence will need to clear vegetation to provide vehicle access
along the inside of the new fenceline in some parts of the project. OEH considers any clearing of
vegetation required a consequence of the project should be addressed in the assessment of impacts.
It is unclear if this has occurred. If not, an adjustment to the calculations of offset credits will be
necessary prior to the approval of the BOS.

The potential loss of vegetation and habitat associated with the project is summarised in Table 3.3.
The construction footprint would impact on up to about 40.79 hectares of native vegetation (see Table
3.3). This is a decrease of 3.50 hectares over the original design (the original impact to all Vegetation
Zones was 44.29 hectares). These impacts have been quantified based on the development footprint
after detailed design and take into consideration potential temporary disturbance during construction
including compound sites and upgrading of drainage (refer to Section 3).

This revised design and associated re-calculation also takes into account the clearing that the
Department of Defence will need to clear vegetation to provide vehicle access along the inside of the
new fence line in some parts of the project.

4.25 Surveys constrained by property access

Submission number(s)

35

Issue description

The respondent noted that threatened species surveys for areas which were constrained by property
access would need to be completed (and new calculations performed, if necessary) prior to finalisation
of the BOS.

An additional targeted survey for Pultenaea parviflora and Marsdenia viridiflora subsp. viridiflora was
undertaken in an expanded study area around the Vineyard Road extension on the 7th August 2017.
This area was not able to be accessed during the fieldwork undertaken for the original assessment.
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An area of habitat of approximately 4.7 hectares was surveyed by an experienced botanist following
the methods described in the NSW Guide to Surveying Threatened Plants (Office of Environment and
Heritage, 2016). Traverses of this habitat were undertaken over a three-hour period for a distance of
3.131 kilometres (3,131 metres) (see Figure 3.1).

The survey located a further six Pultenaea parviflora plants (two of which were in the development
footprint, and four outside of the footprint). No additional Marsdenia viridiflora subsp. viridiflora were
recorded. The additional impact to Pultenaea parviflora has been included in the reassessment of
impacts.

4.26 Watercourse crossings over key fish habitat

Submission number(s)

38

Issue description
DPI raised the following issues:

· Recommends that the design of any upgraded and/or new culverts incorporates naturalised
bases and a combination of elevated "dry" cells to encourage terrestrial movement, and recessed
"wet" cells to facilitate fish passage

· Recommends that the EIS include a mitigation measure and condition of approval to outline that
all works on waterfront land would be carried out in accordance with the DPI Water Guidelines.

Watercourse crossings over key fish habitat (as mapped by DPI Fisheries) should be designed and
constructed to maintain fish passage, in accordance with the DPI Fisheries Policy and guidelines for
fish habitat conservation and management.

Five waterway crossings in the study area, including the revised footprint, have been identified as
Type 1 – Key Fish Habitats (DPI 2013), as they contain a combination of native aquatic plants and/or
woody snags. These watercourses are impacted, intermittently flowing waterways which are also
identified as Class 2 – Moderate Key Fish Habitat (Fairfull and Witheridge, 2003) due to the presence
of limited in stream aquatic vegetation.

All watercourse crossings are to be designed in accordance with Policy and Guidelines for Fish
Friendly Waterway Crossings and Fish Passage Requirements for Waterway Crossings (Fairfull and
Witheridge 2003).

4.27 A Vegetation Management Plan should be developed in consultation with DPI Water.

Submission number(s)

38

Issue description

· DPI requested that a Vegetation Management Plan be developed in consultation with DPI Water

· DPI require the identification and mapping of riparian corridors and associated setbacks in
accordance with the DPI Water Guidelines for controlled activities on waterfront land (2012), and
measures for rehabilitation and/or riparian offsets as required.
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A new mitigation measure would be added to the revised environmental management measures for
the project as follows (refer to Section 5):

A Vegetation Management Plan would be prepared in consultation with DPI Water prior to
construction commencing, including details on:

· The riparian corridor widths along the watercourses in proximity to the project (so that these areas
can be avoided where possible)

· Riparian areas potentially temporarily or permanently impacted by the project

· The rehabilitation of riparian areas temporarily impacted

· Riparian offsets as required in accordance with DPI guidelines for the riparian areas permanently
impacted.

The Vegetation Management Plan will include a scaled map should be provided which identifies:

· The riparian corridor widths in proximity to the project so that these areas can be avoided where
possible

· Riparian areas potentially temporarily or permanently impacted by the project

· Rehabilitation and/or riparian offset areas as required. Where the project encroaches on the outer
riparian corridor (outer 50% of the vegetated riparian zone) the activity will be offset by connecting
an equivalent area to the riparian corridor to ensure the average width of the vegetated riparian
zone can be achieved over the length of the watercourse.

4.28 Macroinvertebrate survey monitoring

Submission number(s)
38

Issue description
DPI requested clarification regarding why the EIS does not propose macroinvertebrate survey
monitoring along the tributaries of Blaxland Creek on the DEOH lands (Commonwealth land), Badgerys
Creek, and Cosgrove Creek.

Site inspections undertaken for the aquatic assessment were visual only, no fish surveys or
macroinvertebrate surveys were undertaken. Due to the low likelihood of threatened fish species
being present, limited water availability and limited aquatic habitat, fish and macroinvertebrate surveys
were deemed unnecessary at the EIS stage.

4.29 Revegetation of riparian areas

Submission number(s)

11, 29, 38

Issue description

The respondents raised the following issues:

· The Surveyors Creek Corridor should be capped with suitable Cumberland Plain Woodland
substrate via soil translocation at the conclusion of earthworks
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· The site should be restored to BAM/FBA-criteria functional Cumberland Plain Woodland,
preferably through ‘Grassy Groundcover’ or similar techniques

· Penrith City Council commented that mitigation measures are not identified in detail. Three
additional mitigation measures regarding seeding and reuse of topsoil were identified as follows:

- 1. Use of local provenance seed in all plantings.

- 2. All areas that are to be grassed are to use direct seeding of native grasses and herbs as per
Greening Australia's Grassy Groundcover Restoration.

- 3. Reuse of topsoil from high quality bushland patches in vegetated fauna crossings and other
areas to be revegetated.

· DPI recommends the following:

- 1. Topsoil (and seedbank) should be removed from native vegetation areas that are to be
permanently cleared and relocated and used in the revegetation of riparian areas

- 2. Native plants should be transplanted from the areas to be permanently cleared to riparian land
that is to be revegetated.

An urban design and landscape concept has been developed for the project as documented in the
EIS, based on the project objectives and principles, to achieve an integrated design for the project. It
incorporates the urban and landscape design concept plans for the project and a landscape planting
concept including recommended species. As identified in the EIS, this would be adopted and further
developed during detailed design and implemented as part of the Urban Design Landscape Plan
(UDLP) for the project which is currently ongoing. There may be scope to include transplanting native
species from areas to be cleared into revegetation areas but this would depend on the type of species
being removed and the likely success of transplanting.

Plants to be used in revegetation would be sourced from local provenance seed where available and
seed collection would be undertaken before clearing. There may be the opportunity for reuse of
topsoil from cleared areas depending on the quality of the vegetation to be removed as the topsoil
could contain a significant load of seed from exotic species and may not be suitable for reuse. Roads
and Maritime would consider reuse of topsoil as part of the Urban Design Landscape Plan (UDLP) for
the project.

5. Mitigation measures
Additional mitigation measures have been developed in response to the assessment of design
refinements and in response to submissions. These are included in Table 5.1 and would be
incorporated into the revised environmental management measures for the project.

Table 5.1: Revised environmental management measures – Biodiversity

Impact Environmental management measures Responsibility Timing

Impacts to riparian
corridors

Vegetation Management Plan would be
prepared in consultation with DPI Water
prior to construction commencing,
including details on:

· The riparian corridor widths along the
watercourses in proximity to the
project (so that these areas can be
avoided where possible)

Construction contractor Prior to construction
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Impact Environmental management measures Responsibility Timing

· Riparian areas potentially temporarily
or permanently impacted by the
project

· The rehabilitation of riparian areas
temporarily impacted

· Riparian offsets for the riparian areas
permanently impacted.

The Vegetation Management Plan would
include a scaled map should be provided
which identifies:

· The riparian corridor widths in
proximity to the project so that these
areas can be avoided where possible

· Riparian areas potentially temporarily
or permanently impacted by the
project

· Riparian offset areas.

Revegetation Roads and Maritime would consider reuse
of topsoil as part of the Urban Design
Landscape Plan (UDLP) for the project.

Roads and Maritime Prior to construction

Revegetation Roads and Maritime would consider
transplanting native species from areas to
be cleared into revegetation areas,
depending on the type of species being
removed and the likely success of
transplanting. Plants to be used in
revegetation would be sourced from local
provenance seed where appropriate and
available, and associated seed collection
would be undertaken prior to clearing.

Roads and Maritime Prior to construction

Impacts to Marsdenia
viridiflora subsp.
viridiflora and Pultenaea
parviflora

Exclusion zones would be established
around Marsdenia viridiflora subsp.
viridiflora plants proposed to be retained in
the area of the DEOH fence between
Kings Hill Road and Longview Road, in
accordance with standard Roads and
Maritime procedure.

Exclusion zones would be established
around the four Pultenaea parviflora plants
to be retained in the area of the Vineyard
Road extension in accordance with Roads
and Maritime procedure.

Roads and Maritime will investigate
options for salvage of genetic material
and/or translocation of Marsdenia
viridiflora subsp. viridiflora and Pultenaea
parviflora plants that are to be impacted
prior to construction.

Construction contractor  Construction
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6. Conclusions and recommendations

6.1 Design refinements

There have been a number of design refinements during detailed design of the project, as outlined in
Chapter 5 of the Submissions and Preferred Infrastructure Report. These design refinements have
resulted in changes to the construction and operational footprints which have affected the calculated
impacts of the project as assessed and presented within the Biodiversity Assessment Report (BAR)
and subsequently presented within the environmental impact statement (EIS).

This Memorandum has provided a revised assessment of these impacts under the Framework for
Biodiversity Assessment (FBA) including recalculation of landscape values, impacts to native
vegetation (including threatened ecological communities), impacts to threatened species, and impacts
to Matters of National Environmental Significance (MNES).

Overall, the design refinements during detailed design would result in a reduction of impacts to
biodiversity and have resulted in further avoidance of impacts to ecological values. Indeed, the direct
impact to threatened ecological communities and threatened species would also be reduced from
those presented in the BAR assuming the implementation of all relevant revised environmental
management measures for the project.

6.2 Issues raised by Stakeholders and the community

A number of submissions were received from stakeholder and the community during the EIS
exhibition, including issues related to biodiversity.

The main comments made by community respondents related to:

· Dewatering and backfilling of dams and impacts to biodiversity

· Impacts on wildlife corridors and habitat connectivity

· Impacts to large remnant trees

· Impacts due to landscaping and lighting

· Impacts to Cumberland Plain Woodland

· The details of mitigation measures such as underpasses and staging of works

· Impacts to threatened species with the extension of Vineyard Road.

Government agency submissions were also received from the Office of Environment and Heritage
(OEH) and the Department of Primary Industries (DPI) regarding a range of biodiversity related
issues.

These have been addressed and responded to within this Memorandum, including further impact
assessment and revised environmental management measures where required. These responses
would be incorporated into the relevant sections of the Submissions and Preferred Infrastructure
Report.
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Appendix A – Raw field data sheets
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Appendix B – Revised Figure 3.1 of the BAR
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Appendix C – Habitat assessment for threatened fauna species

Habitat assessment table for threatened fauna species identified from the BioBanking credit calculator and PMST

Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

Australian Painted
Snipe

(Rostratula australis)

V E
The Australian Painted Snipe is restricted to
Australia. Most records are from the south
east, particularly the Murray Darling Basin,
with scattered records across northern
Australia and historical records from around
the Perth region in Western Australia. In
NSW many records are from the Murray-
Darling Basin including the Paroo wetlands,
Lake Cowal, Macquarie Marshes,
Fivebough Swamp and more recently,
swamps near Balldale and Wanganella.
Other important locations with recent
records include wetlands on the
Hawkesbury River and the Clarence and
lower Hunter Valleys. Prefers fringes of
swamps, dams and nearby marshy areas
where there is a cover of grasses, lignum,
low scrub or open timber.

1 – OEH
Atlas

Predicted by
BioBank
Calculator

PMST

Low.

Occurs in permanent creeks, vegetated swamps
particularly with dense riparian habitat, very few
records in the locality, although secretive
species. Targeted and not recorded.

Ecosystem
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

Australasian Bittern

(Botaurus poiciloptilus)

E E
Australasian Bitterns are widespread but
uncommon over south-eastern Australia. In
NSW they may be found over most of the
state except for the far north-west. Favours
permanent freshwater wetlands with tall,
dense vegetation, particularly bullrushes
(Typha spp.) and spikerushes (Eleocharis
spp.).

1 – OEH
Atlas

Predicted by
BioBank
Calculator

PMST

Low.

Occurs in permanent creeks, rivers and swamps
particularly with dense riparian habitat and
emergent vegetation. Very few records in the
locality although secretive. This species may
occur in dams along drainage lines and adjacent
waterways particularly where Phragmites
australis and Typha orientalis occur, and is
associated with PCT835. Recent records of this
species exist from Oran Park from 2011.

Species

Australian Grayling

(Prototroctes maraena)

E
(FM
Act)

V
The Australian Grayling is diadromous,
spending part of its lifecycle in freshwater
and at least part of the larval and/or juvenile
stages in coastal seas. Adults (including pre
spawning and spawning adults) inhabit cool,
clear, freshwater streams with gravel
substrate and areas alternating between
pools and riffle zones such as the Tambo
River, which is also known to have granite
outcrops. The species has also been
associated with clear, gravel-bottomed
habitats in the Mitchell and Wonnangatta
Rivers (Victoria) and in a muddy-bottomed,
heavily silted habitat in the Tarwin River

PMST Low.

No suitable habitat is present.

-
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

(Victoria). The species has been found over
100 km upstream from the sea.

Barking Owl

(Ninox connivens)

V -
Inhabits woodland and open forest,
including fragmented remnants and partly
cleared farmland. It is flexible in its habitat
use, and hunting can extend in to closed
forest and more open areas. Sometimes
able to successfully breed along timbered
watercourses in heavily cleared habitats
(e.g. western NSW) due to the higher
density of prey on these fertile soils.

37 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

Nearest record in locality is from Mulgoa Creek
opposite the Golf Course from 2002. May forage
in the study area.

Ecosystem

Black Bittern

(Ixobrychus flavicollis)

V -
The Black Bittern has a wide distribution,
from southern NSW north to Cape York and
along the north coast to the Kimberley
region. The species also occurs in the
south-west of Western Australia. In NSW,
records of the species are scattered along
the east coast, with individuals rarely being
recorded south of Sydney or inland. Inhabits
both terrestrial and estuarine wetlands,
generally in areas of permanent water and
dense vegetation. Where permanent water
is present, the species may occur in flooded

2 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

Occurs in permanent creeks, vegetated swamps
particularly with dense riparian habitat, very few
records in the locality, although secretive
species. Targeted during bird surveys.

Species
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

grassland, forest, woodland, rainforest and
mangroves.

Black-chinned
Honeyeater (eastern
subspecies)

(Melithreptus gularis
subsp. gularis)

V -
In NSW it is widespread, with records from
the tablelands and western slopes of the
Great Dividing Range to the north-west and
central-west plains and the Riverina. It is
rarely recorded east of the Great Dividing
Range. Occupies mostly upper levels of
drier open forests or woodlands.

1 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

This species was recently recorded on private
property off Tyson Rd Greendale in 2013. While
likely to only rarely occur in the study area there
is a possibility that this species does occur
based on the habitat that is present.

Ecosystem

Black-tailed Godwit

(Limosa limosa)

V M
The Black-tailed Godwit is a migratory
wading bird. Primarily a coastal species.
Usually found in sheltered bays, estuaries
and lagoons with large intertidal mudflats
and/or sandflats. Further inland, it can also
be found on mudflats and in water less than
10 cm deep, around muddy lakes and
swamps.

1 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

The wetlands (farm dams) in the study area are
not considered likely to provide suitable habitat
for this species.

Ecosystem

Broad-headed Snake V V
Shelters in rock crevices and under flat
sandstone rocks on exposed cliff edges
during autumn, winter and spring. Moves

0 – OEH
Atlas

None. Ecosystem
and Species
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

(Hoplocephalus
bungaroides)

from the sandstone rocks to shelters in
hollows in large trees within 200 m of
escarpments in summer.

PMST This species does not occur in the study area.
No habitat is present.

Brown Treecreeper
(eastern subspecies)

(Climacteris picumnus
subsp. victoriae)

V -
The Brown Treecreeper is endemic to
eastern Australia and occurs in eucalypt
forests and woodlands of inland plains and
slopes of the Great Dividing Range. It is less
commonly found on coastal plains and
ranges. Found in eucalypt woodlands
(including Box-Gum Woodland) and dry
open forest of the inland slopes and plains
inland of the Great Dividing Range; mainly
inhabits woodlands dominated by
stringybarks or other rough-barked
eucalypts, usually with an open grassy
understorey.

0 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

This species has not been recorded from the
Cumberland Plain within the locality. The closest
records are to the west at the edges of Lake
Burragorang. This species is considered unlikely
to occur in the study area.

Ecosystem

Brush-tailed Rock-
wallaby

(Petrogale penicillata)

E V
Range extends from south-east Queensland
to the Grampians in western Victoria,
roughly following the line of the Great
Dividing Range. Occupy rocky escarpments,
outcrops and cliffs with a preference for
complex structures with fissures, caves and
ledges, often facing north. Browse on

2 – OEH
Atlas

PMST

None.

This species does not occur in the study area.
No habitat is present.

Species
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

vegetation in and adjacent to rocky areas
eating grasses and forbs as well as the
foliage and fruits of shrubs and trees.

Bush Stone-curlew

(Burhinus grallarius)

E -
The Bush Stone-curlew is found throughout
Australia except for the central southern
coast and inland, the far south-east corner,
and Tasmania. Only in northern Australia is
it still common however and in the south-
east it is either rare or extinct throughout its
former range. Inhabits open forests and
woodlands with a sparse grassy ground
layer and fallen timber.

2 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

Two birds previously existed on the Defence
Establishment Orchard Hills but have not been
seen recently. Records exist from Prestons and
Carne’s Hill (last recorded in 1950). The species
is considered unlikely to occur in the study area
due to predation pressure and habitat
modification.

Ecosystem

Comb-crested Jacana

(Irediparra gallinacea)

V -
The Comb-crested Jacana occurs on
freshwater wetlands in northern and eastern
Australia, mainly in coastal and subcoastal
regions, from the north-eastern Kimberley
Division of Western Australia to Cape York
Peninsula then south along the east coast to
the Hunter region of NSW, with stragglers
recorded in south-eastern NSW (possibly in
response to unfavourable conditions further
north). Inhabits permanent freshwater
wetlands, either still or slow-flowing, with a

0 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

This species is not known form the locality or
study area. Any birds that may occur in the study
area would be vagrants. The study area is not in
the natural range of this species.

Species
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

good surface cover of floating vegetation,
especially water-lilies, or fringing and
aquatic vegetation.

Cumberland Plain Land
Snail

(Meridolum
corneovirens)

E -
Lives in small areas on the Cumberland
Plain west of Sydney, from Richmond and
Windsor south to Picton and from Liverpool
west to the Hawkesbury and Nepean Rivers
at the base of the Blue Mountains. Known
from over 100 different locations, but not all
are currently occupied, and they are usually
isolated from each other as a result of land
use patterns. Primarily inhabits Cumberland
Plain Woodland (a critically endangered
ecological community). This community is a
grassy, open woodland with occasional
dense patches of shrubs. It is also known
from Shale Gravel Transition Forests,
Castlereagh Swamp Woodlands and the
margins of River-flat Eucalypt Forest, which
are also listed communities.

200 – OEH
Atlas

Predicted by
BioBank
Calculator

Present

Numerous records in the locality, occurs in
natural and disturbed woodland of varying patch
size. Targeted during the fauna surveys.

Species

Diamond Firetail V -
Not commonly found in coastal districts,
though there are records from near Sydney,
the Hunter Valley and the Bega Valley. This

1 – OEH
Atlas

Moderate. Ecosystem
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

(Stagonopleura guttata) species has a scattered distribution over the
rest of NSW, though is very rare west of the
Darling River. Found in grassy eucalypt
woodlands, including Box-Gum Woodlands
and Snow Gum Woodlands.

Predicted by
BioBank
Calculator

This species was recorded from the Defence
Establishment Orchard Hills in 2006. It was
recorded at ‘Twin Creeks’ Luddenham in 2012.
Also recorded near Wallacia in 1990 on the Golf
Course. Considered unlikely to be common but a
small population may occur in the study area.

Dural Land Snail

(Pommerhelix
duralensis)

- E
The Dural land snail is endemic to New
South Wales. The species is a shale-
influenced habitat specialist, which occurs in
low densities along the northwest fringe of
the Cumberland Plain on shale-sandstone
transitional landscapes. The species has
been observed resting in exposed areas,
such as on exposed rock or leaf litter,
however it will also shelter beneath leaves,
rocks and light woody debris.

0 – OEH
Atlas

PMST

None.

Study area is habitat for Cumberland Plain Land
Snail.

Species

Eastern Bentwing-bat

(Miniopterus
schreibersii
oceanensis)

V -
Eastern Bentwing-bats occur along the east
and north-west coasts of Australia. Caves
are the primary roosting habitat, but also
use derelict mines, storm-water tunnels,
buildings and other man-made structures.

46 – OEH
Atlas

Not
predicted by
BioBank
Calculator

Present.

This species was recorded on Anabat during the
field survey.

Ecosystem
and Species
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

Eastern False
Pipistrelle

(Falsistrellus
tasmaniensis)

V -
The Eastern False Pipistrelle is found on the
south-east coast and ranges of Australia,
from southern Queensland to Victoria and
Tasmania. Prefers moist habitats, with trees
taller than 20 m

5 – OEH
Atlas

Predicted by
BioBank
Calculator

Present.

This species was recorded on Anabat during the
field survey.

Ecosystem

Eastern Freetail-bat

(Mormopterus
norfolkensis)

V -
The Eastern Freetail-bat is found along the
east coast from south Queensland to
southern NSW. Occur in dry sclerophyll
forest, woodland, swamp forests and
mangrove forests east of the Great Dividing
Range.

34 – OEH
Atlas

Predicted by
BioBank
Calculator

Present.

This species was recorded on Anabat during the
field survey.

Ecosystem

Eastern Pygmy
Possum

(Cercartetus nanus)

V -
Found in a broad range of habitats from
rainforest through to wet and dry sclerophyll
forest and woodland to heath, but in most
areas woodlands and heath appear to be
preferred.

1 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

May occur in a diversity of forest types
depending on distribution, typically in dry
sclerophyll forest in coastal areas, with heathy
understorey or dry and wet heath. Found in wet
forest and rainforest in northern NSW. Not

Species
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

expected in the dry fragmented woodland habitat
in the study area.

Flame Robin

(Petroica phoenicea)

V -
The Flame Robin is endemic to south
eastern Australia, and ranges from near the
Queensland border to south east South
Australia and also in Tasmania. In NSW, it
breeds in upland areas and in winter, many
birds move to the inland slopes and plains.

6 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

Three records of the Flame Robin exist in
Mulgoa Nature Reserve from 2001 and 2002.
This species may utilise habitat in the study area
on occasion in winter as birds move down onto
the Cumberland Plain in winter.

Ecosystem

Freckled Duck

(Stictonetta naevosa)

V -
Prefer permanent freshwater swamps and
creeks with heavy growth of Cumbungi,
Lignum or Tea-tree. During drier times they
move from ephemeral breeding swamps to
more permanent waters such as lakes,
reservoirs, farm dams and sewage ponds.

0 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

Records of this species in the locality are from
Penrith Lakes form the 1980s. The dams in the
study area are not considered optimal for this
species.

Ecosystem

Gang-gang Cockatoo

(Callocephalon
fimbriatum)

V -
The Gang-gang Cockatoo is distributed from
southern Victoria through south- and
central-eastern New South Wales. In New
South Wales, the Gang-gang Cockatoo is
distributed from the south-east coast to the
Hunter region, and inland to the Central
Tablelands and south-west slopes. In

17 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

Inhabits the forests of the lower Blue Mountains
to the west of the study area and in winter will
move down into the western areas of the
Cumberland Plain. Records exist at Mulgoa from
December 2015.

Ecosystem
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(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

summer, occupies tall montane forests and
woodlands, particularly in heavily timbered
and mature wet sclerophyll forests. Also
occur in subalpine Snow Gum woodland
and occasionally in temperate or
regenerating forest. In winter, occurs at
lower altitudes in drier, more open eucalypt
forests and woodlands, particularly in box
ironbark assemblages, or in dry forest in
coastal areas.

Gang-gang Cockatoo
population, Hornsby
and Ku-ring-gai Local
Government Areas

EP -
In summer, occupies tall montane forests
and woodlands, particularly in heavily
timbered and mature wet sclerophyll forests.
Also occur in subalpine Snow Gum
woodland and occasionally in temperate or
regenerating forest. In winter, occurs at
lower altitudes in drier, more open eucalypt
forests and woodlands, particularly in box
ironbark assemblages, or in dry forest in
coastal areas. It requires tree hollows in
which to breed.

0 – OEH
Atlas

Predicted by
BioBank
Calculator

None.

The study area is not in the Ku-ring-gai or
Hornsby LGA

Species
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

Giant Burrowing Frog

(Heleioporus
australiacus)

V V
Found in heath, woodland and open dry
sclerophyll forest on a variety of soil types
except those that are clay based. Spends
more than 95 per cent of its time in non-
breeding habitat in areas up to 300 m from
breeding sites. Whilst in non-breeding
habitat it burrows below the soil surface or in
the leaf litter. Individual frogs occupy a
series of burrow sites, some of which are
used repeatedly. The home ranges of both
sexes appear to be non-overlapping
suggesting exclusivity of non-breeding
habitat. Home ranges are about 0.04
hectares in size.

Requires ephemeral and permanent
freshwater wetlands, ponds, dams with an
open aspect and fringed by Typha and other
aquatics, free from predatory fish.

5 – OEH
Atlas

PMST

Low.

No suitable habitat is present.

Species

Greater Broad-nosed
Bat

(Scoteanax rueppellii)

V -
The Greater Broad-nosed Bat is found
mainly in the gullies and river systems that
drain the Great Dividing Range, from north-
eastern Victoria to the Atherton Tableland. It
extends to the coast over much of its range.
In NSW it is widespread on the New

17 – OEH
Atlas

Moderate.

Records of this species exist in Mulgoa Nature
Reserve from 2004, 2013 and 2014. A record is
also present at Wallacia from 1993. This species
may utilise habitat in the study area.

Ecosystem
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Common Name

(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

England Tablelands, however does not
occur at altitudes above 500 m.

Predicted by
BioBank
Calculator

Green and Golden Bell
Frog

(Litoria aurea)

E V
Since 1990 there have been about 50
recorded locations in NSW, most of which
are small, coastal, or near coastal
populations. These locations occur over the
species’ former range; however they are
widely separated and isolated. Large
populations in NSW are located around the
metropolitan areas of Sydney, Shoalhaven
and mid north coast (one an island
population). There is only one known
population on the NSW Southern
Tablelands. Ephemeral and permanent
freshwater wetlands, ponds, dams with an
open aspect and fringed by Typha and other
aquatics, free from predatory fish.

8 – OEH
Atlas

Predicted by
BioBank
Calculator

PMST

Low.

Records within 20 years within the study area,
although no recent records. Occurs in a variety
of ephemeral and permanent creek and pond
habitats, typically with emergent vegetation. The
abundance of farm dams along creek lines
suggests potential habitat is present.

Species

Grey-headed Flying-fox V V
Generally found within 200 km of the
eastern coast of Australia, from
Rockhampton in Queensland to Adelaide in

44 – OEH
Atlas

Recorded.

Recorded in the study area during surveys.

Ecosystem
and Species
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TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

(Pteropus
poliocephalus)

South Australia. In times of natural resource
shortages, they may be found in unusual
locations. Occur in subtropical and
temperate rainforests, tall sclerophyll forests
and woodlands, heaths and swamps as well
as urban gardens and cultivated fruit crops.
Roosting camps are generally located within
20 km of a regular food source and are
commonly found in gullies, close to water, in
vegetation with a dense canopy. Individual
camps may have tens of thousands of
animals and are used for mating, and for
giving birth and rearing young.

PMST

Not
predicted by
BioBank
Calculator

Hooded Robin (south-
eastern form)

(Melanodryas cucullata
subsp. cucullata)

V -
The Hooded Robin is widespread, found
across Australia, except for the driest
deserts and the wetter coastal areas -
northern and eastern coastal Queensland
and Tasmania. However, it is common in
few places, and rarely found on the coast.
Prefers lightly wooded country, usually open
eucalypt woodland, acacia scrub and
mallee, often in or near clearings or open
areas. Requires structurally diverse habitats
featuring mature eucalypts, saplings, some

3 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

A record of this species exists at Mulgoa from
2004. Two records also exist at Greendale from
1990. 1995 and 1996. No records of this species
have been made in the locality in the last 12
years. This species is considered to have a low
likelihood of occurring in the study area.

Ecosystem
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(Scientific Name)

TSC

Act

EPBC
Act

Habitat requirements Number of
records

(source)

Likelihood of occurrence Ecosystem
or species
credit
species?

small shrubs and a ground layer of
moderately tall native grasses.

Koala

(Phascolarctos
cinereus)

V V
In NSW it mainly occurs on the central and
north coasts with some populations in the
west of the Great Dividing Range. Inhabit
eucalypt woodlands and forests. Feed on
the foliage of more than 70 eucalypt species
and 30 non-eucalypt species, but in any one
area will select preferred browse species.

20 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

The Koala is considered to have a very low
chance of occurring and there is only one historic
record from the study area in 1999 from west of
Mulgoa Nature Reserve near the Warragamba
River around 8 km from the study area.

Species

Large-eared Pied Bat

(Chalinolobus dwyeri)

V V
Forages over a broad range of open forest
and woodland habitats, this species is a
cave roosting bat which favours sandstone
escarpment habitats for roosting, in the form
of shallow overhangs, crevices and caves.

9 – OEH
Atlas

PMST

Moderate.

May forage in the study area. Records exist
nearby in Mulgoa Nature Reserve.

Ecosystem
and Species

Little Eagle

(Hieraaetus
morphnoides)

V -
Occupies open eucalypt forest, woodland or
open woodland. Sheoak or acacia
woodlands and riparian woodlands of
interior NSW are also used.

4 – OEH
Atlas

Moderate.

This species is likely to fly over the study area
and may roost in trees.

Ecosystem
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(source)

Likelihood of occurrence Ecosystem
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species?

Predicted by
BioBank
Calculator

Little Lorikeet

(Glossopsitta pusilla)

V -
Forages primarily in the canopy of open
Eucalyptus forest and woodland, yet also
finds food in apples (Angophora sp.),
paperbarks (Melaleuca sp.) and other tree
species. Riparian habitats are particularly
used, due to higher soil fertility and hence
greater productivity. Isolated flowering trees
in open country (e.g. paddocks, roadside
remnants) and urban trees also help sustain
viable populations of the species.

3 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

While all records of this species are from the
north, the study area provides some foraging
resources and may contain potential nesting
sites.

Ecosystem

Littlejohn’s Tree Frog

(Litoria littlejohni)

V V
Distribution includes the plateaus and
eastern slopes of the Great Dividing Range
from Watagan State Forest (90 km north of
Sydney) south to Buchan in Victoria. This
species breeds in the upper reaches of
permanent streams and in perched swamps.
Non-breeding habitat is heath based forests
and woodlands where it shelters under leaf

0 – OEH
Atlas

PMST

Low.

No suitable habitat is present.

Species
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Act
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(source)

Likelihood of occurrence Ecosystem
or species
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species?

litter and low vegetation, and hunts for
invertebrate prey either in shrubs or on the
ground.

Macquarie Perch

(Macquaria
australasica)

E
(FM
Act)

E
The Macquarie Perch is a riverine, schooling
species. It prefers clear water and deep,
rocky holes with lots of cover. As well as
aquatic vegetation, additional cover may
comprise of large boulders, debris and
overhanging banks. Spawning occurs just
above riffles (shallow running water).
Populations may survive in impoundments if
able to access suitable spawning sites.

PMST Low.

No suitable habitat is present.

-

Masked Owl

(Tyto novaehollandiae)

V -
Dry eucalypt forests and woodland, typically
prefers open forest with low shrub density.
Requires old trees for roosting and nesting.

12 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

Known from the Mulgoa Nature Reserve and
may utilise habitat in the study area for foraging.

Ecosystem

New Holland Mouse - V
Distribution is fragmented across all eastern
states of Australia, where it inhabits open

0 – OEH
Atlas

Low.

No suitable habitat is present.

NA
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Likelihood of occurrence Ecosystem
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(Pseudomys
novaehollandiae)

heath lands, open woodlands with heath
understorey and vegetated sand dunes.

PMST

Painted Honeyeater

(Grantiella picta)

V V
The Painted Honeyeater is nomadic and
occurs at low densities throughout its range.
The greatest concentrations of the bird and
almost all breeding occur on the inland
slopes of the Great Dividing Range in NSW,
Victoria and southern Queensland. During
the winter it is more likely to be found in the
north of its distribution. Inhabits Boree/
Weeping Myall (Acacia pendula), Brigalow
(A. harpophylla) and Box-Gum Woodlands
and Box-Ironbark Forests. A specialist
feeder on the fruits of mistletoes growing on
woodland eucalypts and acacias. Prefers
mistletoes of the genus Amyema.

0 – OEH
Atlas

PMST

Predicted by
BioBank
Calculator

Low.

This species has complex movement patters and
is most likely to be detected in and around the
study area when mistletoes are in fruit. Lack of
records in locality suggests this species is
unlikely to occur.

Ecosystem

Powerful Owl

(Ninox strenua)

V -
Open forests with dense wet gullies and
creek areas, requires large mature trees
with hollows for breeding and dense areas
of vegetation for prey and roosting.

37 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

Known from the Mulgoa Nature Reserve and
may utilise habitat in the study area for foraging.

Ecosystem
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Likelihood of occurrence Ecosystem
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Regent Honeyeater

(Anthochaera phrygia)

E CE
Temperate woodlands and open forests of
the inland slopes of south-east Australia.
The species inhabits dry open forest and
woodland, particularly Box-Ironbark
woodland, and riparian forests of River
Sheoak. Regent Honeyeaters usually nest in
horizontal branches or forks in tall mature
eucalypts and Sheoaks.

6 – OEH
Atlas

Predicted by
BioBank
Calculator

PMST

Moderate.

Records are associated with PCT835, PCT849
and PCT850 and small fragments of higher
quality shale hills woodland may be utilised by
this species. This species has complex
movement patters and is most likely to be
detected in and around the study area in late
autumn to early spring (Department of
Environment Water Heritage and the Arts
2010b).

Species

Scarlet Robin

(Petroica boodang)

V -
The Scarlet Robin lives in dry eucalypt
forests and woodlands. The understorey is
usually open and grassy with few scattered
shrubs. This species lives in both mature
and re-growth vegetation. It occasionally
occurs in mallee or wet forest communities,
or in wetlands and tea-tree swamps

3 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

This species may utilise habitat in the study area
on occasion in winter as birds move down onto
the Cumberland Plain in winter.

Ecosystem
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Likelihood of occurrence Ecosystem
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Speckled Warbler

(Chthonicola sagittatus)

V -
The Speckled Warbler lives in a wide range
of Eucalyptus dominated communities that
have a grassy understorey, often on rocky
ridges or in gullies. Typical habitat would
include scattered native tussock grasses, a
sparse shrub layer, some eucalypt re-growth
and an open canopy. Large, relatively
undisturbed remnants are required for the
species to persist in an area.

18 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

The Speckled Warbler has been regularly
recorded from the Defence Establishment
Orchard Hills. May utilise habitat in the study
area.

Ecosystem

Spotted Harrier

(Circus assimilis)

V -
Occurs throughout the Australian mainland
and disperses into NSW as one single
population. It occurs on grassy open
woodland, inland riparian woodlands,
grasslands and shrub steppe.

0 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

This species may utilise habitat in the study area
on occasion. Foraging habitat present in
grasslands and open areas.

Ecosystem

Spotted-tailed Quoll

(Dasyurus maculatus)

V E
Wet and dry sclerophyll forests and
rainforests, and adjacent open agricultural
areas. Generally associated with large
expansive areas of habitat to sustain
territory size. Requires hollow-bearing trees,
fallen logs, small caves, rock crevices,

12 – OEH
Atlas

PMST

Low.

The Spotted-tailed Quoll is considered to have a
very low chance of occurring and there are few
historic record from the locality.

Ecosystem
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boulder fields and rocky-cliff faces as den
sites.

Predicted by
BioBank
Calculator

Square-tailed Kite
(Lophoictinia isura)

V -
It is widely distributed to the coastal and
sub-coastal area of Australia. Migrates to
NSW in September for breeding. Occurs in
dry woodlands and open forests, and
timbered watercourses.

8 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

This species may utilise habitat in the study area
on occasion. Foraging habitat present in
woodlands.

Ecosystem

Squirrel Glider

(Petaurus norfolcensis)

V -
The species is widely though sparsely
distributed in eastern Australia, from
northern Queensland to western Victoria.
Inhabits mature or old growth Box, Box-
Ironbark woodlands and River Red Gum
forest west of the Great Dividing Range and
Blackbutt-Bloodwood forest with heath
understorey in coastal areas. Prefers mixed
species stands with a shrub or Acacia
midstorey.

0 – OEH
Atlas

Predicted by
BioBank
Calculator

Low

The Squirrel Glider is considered to have a low
chance of occurring. Searches of the OEH Atlas
shows a lack of records in the study area and the
species was absent from two comprehensive
targeted fauna surveys conducted in the
Defence Establishment Orchard Hills on the
Northern Road (AMBS 2003; SKM 2011).

Species
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Stuttering Frog

(Mixophyes balbus)

V E
Occur along the east coast of Australia from
southern Queensland to north-eastern
Victoria. Found in rainforest and wet, tall
open forest in the foothills and escarpment
on the eastern side of the Great Dividing
Range. Outside the breeding season adults
live in deep leaf litter and thick understorey
vegetation on the forest floor.

0 – OEH
Atlas

PMST

Low.

No suitable habitat is present.

Species

Swift Parrot

(Lathamus discolor)

E CE
On the mainland they occur in areas where
eucalypts are flowering profusely or where
there are abundant lerp (from sap-sucking
bugs) infestations. Favoured feed trees
include winter flowering species such as
Swamp Mahogany, Spotted Gum, Red
Bloodwood, Red Ironbark, and White Box.

13 – OEH
Atlas

PMST

Predicted by
BioBank
Calculator

Moderate.

Records are associated with PCT835, PCT849
and PCT850 and small fragments of higher
quality shale hills woodland may be utilised by
this species. This species has complex
movement patters and is most likely to be
detected in and around the study area in winter.

Ecosystem

Turquoise Parrot

(Neophema pulchella)

V -
Lives on the edges of eucalypt woodland
adjoining clearings, timbered ridges and
creeks in farmland.

1 – OEH
Atlas

Low.

Not known form the locality and considered
unlikely to occur in western Sydney.

Ecosystem
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Predicted by
BioBank
Calculator

Varied Sittella

(Daphoenositta
chrysoptera)

V -
Inhabits eucalypt forests and woodlands,
especially those containing rough-barked
species and mature smooth-barked gums
with dead branches, mallee and acacia
woodland.

40 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

Likely to use habitats throughout the study area

Ecosystem

White-fronted Chat

(Epthianura albifrons)

V -
The White-fronted Chat is found across the
southern half of Australia, from
southernmost Queensland to southern
Tasmania, and across to Western Australia
as far north as Carnarvon. Found mostly in
temperate to arid climates and very rarely
sub-tropical areas, it occupies foothills and
lowlands up to 1000 m above sea level. In
NSW, it occurs mostly in the southern half of
the state, in damp open habitats along the
coast, and near waterways in the western
part of the state. Along the coastline, it is
found predominantly in saltmarsh vegetation

0 – OEH
Atlas

Predicted by
BioBank
Calculator

Low.

Not known from the locality and considered
unlikely to occur based on absence of suitable
habitat.

Ecosystem
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but also in open grasslands and sometimes
in low shrubs bordering wetland areas.

Yellow-bellied
Sheathtail-bat

(Saccolaimus
flaviventris)

V -
Forages in most habitats across its very
wide range, with and without trees; appears
to defend an aerial territory. Roost in tree
hollows and buildings.

3 – OEH
Atlas

Predicted by
BioBank
Calculator

Moderate.

May utilise habitats in the study area.

Ecosystem
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