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Introduction

1.1

Proposal identification

Roads and Maritime Services is proposing to construct a new bridge on the Princes Highway over
the Clyde River at Batemans Bay. The Batemans Bay Bridge replacement (the proposal) would
remove the existing bridge and provide a new bridge with two lanes in each direction, improving
traffic flow along the Princes Highway in Batemans Bay.
The proposal is subject to assessment under two planning pathways, a review of environmental
factors (REF) under Part 5 of Environmental Planning and Assessment Act 1979 (EP&A Act) and
an environmental impact statement (EIS) under Part 4 of the EP&A Act.
While the overall proposal is permissible under Part 5 of the EP&A Act, part of the proposal falls
within land mapped under State Environmental Planning Policy No 14 – Coastal Wetlands (SEPP
14). As such, that part of the proposal (known as the EIS proposal) is classified as designated
development and requires preparation of an EIS.
This biodiversity assessment supports the REF and EIS prepared for the proposal.

1.1.1 Proposal background
The existing bridge over the Clyde River at Batemans Bay was constructed in 1956 with a central
lift span used to allow boats up to 23 metres in height to pass underneath. The bridge was
constructed to replace a vehicle ferry across the Clyde River. While water traffic was originally
related to the local timber and fishing industries, this has increasingly changed to recreational and
commercial water traffic. The lift span is raised several times each day for a local tourist ferry but
also for private yachts and commercial and recreational vessels. As the lift span is raised however,
traffic along the Princes Highway is disrupted.
The existing bridge is structurally in poor condition, and does not conform to modern safety
standards. Major structural components of the trusses are vulnerable to vehicle strike and there is
evidence of significant vehicle impacts to the bridge occurring in the past. Higher Mass Limit (HML)
vehicles are not permitted to use the bridge due to poor structural condition and height limitations.
Issues with the central lift span have closed the bridge on numerous occasions resulting in local
and regional traffic and economic impacts. The existing bridge provides a single, narrow lane in
each direction, which can result in substantial congestion especially in peak holiday periods.
Where there is an incident on the bridge or where the lift span has failed, the detour for highway
traffic is about 350 kilometres.

1.1.2 Proposal location and setting
The Batemans Bay Bridge is located at the Princes Highway crossing of the Clyde River at
Batemans Bay, between the Kings Highway and North Street (Figure 1-1). Local roads including
Clyde Street, Wharf Road and Old Punt Road would also be modified by the proposal.
The Batemans Bay Bridge is an important link for the Princes Highway. The Princes Highway is a
classified State Highway (A1) and is the primary coastal route between Sydney and Melbourne.
The Kings Highway, which is Canberra’s primary road connection to the NSW south coast,
intersects with the Princes Highway in the north of the proposal area. The crossing over the Clyde
River is also an important local connection between the commercial centre of Batemans Bay and
areas north of the river such as North Batemans Bay.
On the southern side of the bridge is Bateman Bay’s main shopping and commercial area including
a large supermarket and shopping mall. Key features adjacent to the proposal area on the south
side of the bridge include holiday accommodation, commercial areas, river foreshore areas and
facilities as well as an area mapped as a SEPP 14 wetland. On the northern side of the bridge are
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the suburbs of North Batemans Bay and Surfside. Other features near the proposal area include
holiday accommodation, residences and commercial development.
The Clyde River around the proposal area has many uses including ecological function, tourist and
recreational maritime use and aquaculture uses. The Clyde River (and tributary, Mcleods Creek),
in the proposal area is part of the Batemans Marine Park, with most of the river zoned as Habitat
Protection. Mcleods Creek is also mapped as SEPP 14 Wetlands. The Clyde River also caters for
commercial, recreational and tourist boating and fishing use, with a number of moorings located
upstream of the exiting bridge and private and commercial wharves located downstream, mostly on
the southern bank. Aquaculture on the Clyde River consists of oyster farming. There are a number
of oyster leases located upstream of the existing bridge, around Budd Island and Mcleods Creek.

1.1.3 Key features of the proposal
Key features of the proposal are:
• construction of a new bridge to the west (upstream) of the existing Batemans Bay Bridge
across the Clyde River including:
• bridge approaches generally between Wharf Road on the northern side and Clyde Street on
the southern side
• two traffic lanes in each direction (at least 3.5 metres wide)
• a three-metre-wide shared use path on the eastern side of the new bridge connecting the
Kings Highway to North Street
• navigational clearance of about 12 metres from mean high water spring (MHWS) level
• no access to Clyde Street, which would pass under the new bridge
• upgrade of the Princes Highway generally between North Street and the Kings Highway
• upgrade of the Kings Highway / Princes Highway intersection
• local road adjustments at Clyde Street, Wharf Road and Old Punt Road
• earthworks, including cuttings and embankments and retaining walls to support the new bridge
approaches
• temporary ancillary facilities during construction including water quality controls, site offices,
construction / demolition compounds, batching plants and stockpile sites
• permanent operational water quality controls
• utility relocations including optic fibre, telecommunications, electrical, water, drainage and
sewerage
• replacement of the T-wharf downstream of the existing bridge
• removal of the existing bridge following opening of the new bridge
• site rehabilitation and landscaping works.
The key features of the proposal are shown in Figure 1-1.
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Figure 1-1 Key features of the proposal

Batemans Bay Bridge replacement
Biodiversity assessment

3

1.1.4 Detailed description of the proposal
The Princes Highway would be realigned slightly to the north west of its existing alignment for
about 250 metres between about 50 metres south of the Kings Highway and Princes Highway
roundabout and the northern abutment for the new bridge.
The northern approach would consist of four 3.6 metre lanes (two lanes in each direction) with 0.5
metre shoulders on each side. A three-metre-wide shared use path would be provided connecting
the new bridge north to the Kings Highway and Princes Highway roundabout.
The new bridge would be located to the west of the existing bridge and would have nine spans with
eight piers and an overall length of about 430 metres. The end spans would be about 39 metres in
length with main spans about 50 metres in length. The new bridge would have a constant curve
with a radius of about 600 metres.
One span near the centre of the bridge would be designated as the navigational span. The
navigational span would likely be one of the middle spans over the deepest section of the river.
Permanent signage and lighting would be provided on the bridge and piers to delineate the
navigation channel.
The new bridge would have two land based piers and six piers in the Clyde River. The piers would
generally consist of piles bored into the river bed or ground, a pile cap which would be visible at the
base of the pier and the piers which support the superstructure on the pile caps.
To the south of the Clyde River, the Princes Highway would be realigned slightly to the north west
of its existing alignment for about 250 metres between about 80 metres north of the North Street
and Princes Highway intersection and the southern abutment of the new bridge.
The new southern approach would be constructed on an embankment with retaining walls to
achieve the required minimum of 4.6 metres clearance over Clyde Street.
The new southern approach would consist of four 3.8 metre lanes (two lanes in each direction) with
0.5 metre shoulders on each side. A three-metre shared use path would be provided connecting
North Street, the Kings Highway and Clyde River foreshore areas to the new bridge.

1.1.5 Ancillary facilities
Six sites have been identified as potential construction compounds or laydown areas including:
• Old Punt Road site – vacant land east of roundabout at the Old Punt Road and Kings Highway
roundabout
• Bay Motel site – part of property that is currently a motel on the northern bank
• Korners Park site – foreshore park on the northern bank
• southern car park site – vacant land and part of the supermarket car park east of the southern
approach to the existing bridge
• Reef Motor Inn site – land acquired north of the southern approach to the existing bridge
• former bowling club site – current unused site to be leased from Eurobodalla Shire Council
These sites are further described in Table 1-1. Locations are indicated in Figure 1-1.
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Table 1-1 Potential construction compounds
Site
Old Punt Road site
The Old Punt Road site is a vacant, partially cleared property which slopes
downwards towards the east and to the roundabout. The central area of the
property has been fully cleared (about 1.2 hectares) however there are
substantial intact remnant areas of coastal bushland in the northern section
of the site. Low density detached suburban housing is located to the east
and north of the site with the closest residences about 100 metres from the
site. A new residential subdivision is being constructed to the east on the
other side Kings Highway. The site is not directly adjacent to construction
area, however, road access to the construction areas and the overall road
network is good.
This site would be leased for construction.

Bay Waters Motel site
The Bay Waters Motel site forms part of the Bay Waters Motel, being about
0.5 hectares in area. The site contains a large motel, tennis court, road and
carparking areas and grassed areas. There are large stands of remnant
native trees along the northern edge and in the centre of the site.
This site would be acquired for the proposal, however, some of the existing
structures may be used during construction.

Korners Park site
The Korners Park site is currently a small foreshore park about 1.3
hectares in area and contains a car park, picnic and barbeque facilities, a
small toilet block and grassed areas. Immediately to the south east is a
large caravan and holiday park and to the north east is a town house and
apartment complex. Vegetation on the site consists of grassed areas and a
few planted trees.
The foreshore area and park would need to be temporarily closed during its
use as a construction compound. Once demolition works are completed the
park would be rehabilitated and landscaped.

Potential use
The site could accommodate:
• site compound that
incorporate site offices,
sheds, workshops and
storage,
• concrete batch plant
• stockpile sites for
materials, temporary
spoil storage and mulch.
Earthworks would be
required to construct a level
site for construction facilities.

The site could accommodate:
• site compound that
incorporate site offices,
sheds, workshops and
storage,
• areas for the delivery and
storage of bridge
structural elements
• stockpile sites for
materials, temporary
spoil storage and mulch
bridge launching facility.

The site could accommodate:
• demolition compound for
the dismantling of the
existing bridge structure.
The site could also provide
access to the
piling/construction barges.

This site would be leased for construction.
Southern carpark site
The southern car park site is currently flat vacant land about 0.2 hectares in
area and part of the existing supermarket carpark. Both areas are located
adjacent to the supermarket and other commercial enterprises and are
used for parking. The site contains grassed and paved areas. There are a
few planted trees along the boundary of the site with the Princes Highway.
The site is located directly adjacent to existing southern approach but is not
directly adjacent to new southern approach.

This site could
accommodate:
• areas for the delivery and
storage of bridge
structural elements
• areas for treating water
• stockpile sites for
materials, temporary
spoil storage and mulch

This site would be leased for construction, however, would mostly remain
open to the public during construction. There may be some localised short
term disruption.
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Site

Potential use

Reef Motel Inn site
The former motel site is located to the north of the new southern approach
and is about 0.1 hectares in area. The site currently contains a private
residence and a small motel. These would be acquired and demolished as
the alignment of proposal would directly impact upon them. Land not
required for the new alignment would be used as a construction compound.
Another motel is directly adjacent to site and other holiday accommodation
facilities are in close proximity. The McLeods Creek SEPP 14 wetland is
adjacent to the east of the site. There are a few planted trees along the
boundary of the site with the Princes Highway.
This site would be acquired for the proposal and all existing structures
demolished.

Former bowling club site
The former bowling club site is located to the south of the Proposal near the
Princes Highway / Church Street intersection and is about 1.4 hectares in
area. The site is a former bowling club that is currently unused, with a
clubhouse and four bowling greens. Part of the site falls within the SEPP 14
wetland boundary. The site is bounded by SEPP 14 on the north and west.
To the south and south west, are community sporting facilities including an
oval, mini-golfing and swimming pool.
This site would be leased for construction.

1.2

The site could accommodate:
• site compound that
incorporate site offices,
sheds, workshops and
storage,
• areas for the delivery and
storage of bridge
structural elements
• areas for treating water
• stockpile sites for
materials, temporary
spoil storage and mulch

This site could
accommodate:
• site compound that
incorporate site offices,
sheds, workshops and
storage
• areas for the delivery and
storage of bridge
structural elements
• areas for treating water
• stockpile sites for
materials, temporary
spoil storage and mulch

Purpose of this report

This report has been prepared to support the REF and EIS for the proposal. This report has been
prepared in accordance with relevant legislation, the Secretary’s Environmental Assessment
Requirements (SEARs) for the EIS proposal, and the Roads and Maritime REF template for
biodiversity assessments.
The purpose of this report is to describe the proposal, to document the likely impacts of the
proposal on the environment, and to detail environmental management measures to be
implemented.

1.2.1

Secretary’s Environmental Assessment Requirements

Part of the proposal is located within an area mapped as SEPP 14 wetlands. As such, an EIS has
been prepared and approval is being sought under a Part 4 of the EP&A Act. As part of this
process, SEARs have been issued, which stipulate the requirements for the assessment. The
requirements relevant to this biodiversity assessment are presented in Table 1-2.
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Table 1-2 Secretary’s environmental assessment requirements
Reference Requirement
Flora and
fauna

1.3

Impacts on flora and fauna and habitat, within and surrounding the
proposed development footprint, including threatened species,
ecological communities and critical habitat listed under the Threatened
Species Conservation Act 1995 (TSC Act)
Impacts on marine vegetation and aquatic species and key fish habitat
listed under the Fisheries Management Act 1994 (FM Act) and
aquaculture activities in the area.

Where
addressed
Section 4

Section 4

Legislative context

A REF is being prepared to satisfy Roads and Maritime’s duties under section 111 of the EP&A Act
to “examine and take into account to the fullest extent possible all matters affecting or likely to
affect the environment by reason of that activity” and section 112 in making decisions on the likely
significance of any environmental impacts. This biodiversity assessment forms part of the REF
being prepared for the Batemans Bay Bridge (A1 Princes Highway), and assesses the biodiversity
impacts of the proposal to meet the requirements of the EP&A Act.
Under section 111 of the EP&A Act, Roads and Maritime must consider the effect of an activity on:
•
•
•
•
•
•
•
•

any conservation agreement entered into under the National Parks and Wildlife Act
1974 (NP&W Act)
any plan of management adopted under the NP&W Act for the conservation area to which the
agreement relates,
any joint management agreement entered into under the Threatened Species Conservation
Act 1995 (TSC Act)
any biobanking agreement entered into under Part 7A of the TSC Act
any wilderness area (within the meaning of the Wilderness Act 1987) in the locality
critical habitat
threatened species, populations and ecological communities, and their habitats and whether
there is likely to be a significant effect
any other protected fauna or protected native plants within the meaning of the NP&W Act.

Sections 5A and 5C of the EP&A Act require that the significance of the impact on threatened
species, populations and endangered ecological communities listed under the TSC Act is
assessed using a seven-part test. Where a significant impact is likely to occur, a species impact
statement (SIS) must be prepared in accordance with the Secretary’s requirements.
In September 2015, a “strategic assessment” approval was granted by the Federal Minister in
accordance with the EPBC Act. The approval applies to Roads and Maritime activities being
assessed under Part 5 of the EP&A Act with respect to potential impacts on nationally listed
threatened species, ecological communities and migratory species.
As a result, Roads and Maritime proposals assessed via an REF:
•
•

must address and consider potential impacts on nationally listed threatened species,
populations, ecological communities and migratory species, including application of the “avoid,
minimise, mitigate and offset” hierarchy
do not require referral to the Federal Department of the Environment for these matters, even if
the activity is likely to have a significant impact.

Roads and Maritime must consider impacts to nationally listed threatened species, ecological
communities and migratory species as part of the approval process under the strategic
assessment. To assist with this, assessments are required in accordance with the Matters of
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National Environmental Significance: Significant impact guidelines 1.1. Environment Protection and
Biodiversity Conservation Act 1999 (DoE 2013).
The proposal is also subject to assessment under Part 4 of the EP&A Act for those parts that are
located within areas mapped as SEPP 14 wetlands. Works within these mapped SEPP 14
wetlands are classified as designated development and therefore a separate EIS under Part 4 of
the EP&A Act has been prepared for these works. These works within the SEPP 14 wetlands are
referred to as the EIS proposal.
It should be noted that the Biodiversity Conservation Act 2016 came into force in NSW on 25
August 2017, replacing the TSC Act. The transitional provisions of the Biodiversity Conservation
(Savings and Transitional) Regulation 2017 apply to the proposal as the environmental impact
assessment of the activity began under Part 5 of the EP&A Act before the commencement of the
new Act and is pending assessment under Part 5 (clause 29(1a)). Consequently, the proposal has
been assessed in accordance with the TSC Act.
This proposal is subject to both an REF and an EIS. The TSC Act remains relevant to this proposal
as:
• the proposal and REF were substantially commenced when the Biodiversity Conservation Act
2016 came into force.
• SEARs had been issued for the EIS prior to the Biodiversity Conservation Act 2016 coming into
force, referencing the TSC Act.
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2

Methods

2.1

Study area

The study area for the purposes of this biodiversity assessment is shown in Figure 2-1.

2.2

Personnel

The personnel involved in this biodiversity assessment and an overview of their qualifications are
included in Table 2-1.
Table 2-1 Qualifications and experience of personnel
Name and Qualifications

Experience and role

Ed Cooper
B. Sc (Environmental Biology)
Ecologist, Aurecon

Ed is an experienced botanist with eight years’ experience
undertaking flora and fauna assessments. His role on this project
was to undertake the field surveys and reporting, with a particular
focus on the flora components.

Katie Oxenham
B. Sc., Masters Wildlife Mgmt
Senior Ecologist, Aurecon

Katie has over 17 years’ experience as an ecologist in various
capacities. For this project, she undertook field surveys and
contributed to this report, with a focus on the fauna components.

Anthony Cable
BEnvSc, DipCALM
Senior Aquatic Ecologist, Biosis

Tony has 12 years’ experience as an aquatic ecologist. He
undertook the aquatic surveys/habitat assessment and prepared
the aquatic sections of this report.

Julia Green
B. Environmental Science (Hons 1)
Environmental Planner, Aurecon

Julia has 3 years’ experience preparing environmental impact
assessments and has also assisted on a variety of biodiversity
reports. She contributed to the reporting for this project.

Initial biodiversity field surveys were undertaken for the proposal by EnviroKey. A list of the
personnel involved and an overview of their qualifications is provided in their report (EnviroKey,
2017), which is attached as Appendix A.

2.3

Background research

The following sections outline the background research undertaken to provide context to this study
and guide the scope of field surveys.

2.3.1 Previous studies
Previous ecological studies undertaken within the study area and elsewhere on the Clyde River
system were reviewed and are discussed briefly below.
• Biodiversity Constraints Assessment for the Batemans Bay Bridge Preliminary
Environmental Investigation (Jacobs, 2016): identified biodiversity values and constraints in
relation to the Batemans Bay Bridge proposal, to assist design option evaluation and provide
guidance to the scope of the biodiversity assessment for the proposal.
• Batemans Bay Bridge (A1 Princes Highway) Biodiversity Field Surveys (EnviroKey,
2017): presents the methodology and results of the main field surveys undertaken in relation to
the Batemans Bay Bridge Replacement proposal. The surveys were undertaken to guide this
biodiversity assessment, which incorporates and builds upon the results.
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Figure 2-1: The study area
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•

Replacement of the Kings Highway bridge over the Clyde River at Nelligen: Review of
Environmental Factors (GHD 2016): relates to a very similar project to the Batemans Bay
Bridge replacement proposal, upstream of Batemans Bay on the Clyde River at Nelligen. It was
therefore referred to in preparing this report, to assist in ensuring all potential impacts were
adequately considered and necessary management measures identified.

2.3.2 Database searches
Various database searches were undertaken for the Batemans Bay Bridge preliminary
environmental investigation (Jacobs 2016) to identify threatened and migratory species and
threatened ecological communities previously recorded in the locality of study area (defined as
within a 10 kilometre radius), and determine their likelihood of occurrence in the study area. The
results were used to guide the scope of initial field surveys (EnviroKey, 2017).
The results were reviewed again for this study, and updated database searches undertaken in May
2017 to assist in identifying any gaps. Details of the updated database searches are presented in
Table 2-2. An updated assessment of the likelihood of occurrence of threatened species was then
made (Appendix B), with the results used to guide the scope of additional field surveys to both
verify and address gaps in the initial field surveys as far as possible. The likelihood of occurrence
assessment was further refined following the field surveys, based on survey results and other field
observations.

NSW Government

Table 2-2 Database search details
Database

Search criteria (where relevant)

Search date

Office of Environment and Heritage
(OEH) vegetation information system
(VIS) database

N/A

May 2017

The Atlas of NSW Wildlife (BioNet)

10 km search area

May 2017

The BioNet Threatened Species Profile
Database

Community associations report for
threatened species associated with
the PCTs within the study area.

May 2017

OEH VIS Classification Database 2.1

Combination of profiles for PCTs
anticipated to occur within the
study area as well as the PCT
identification tool for new PCTs.

May 2017

The NSW Department of Primary
Industries (DPI) freshwater threatened
species distribution maps

Consideration of fish distribution
shapefiles

May 2017

The NSW DPI WeedWise website

Weeds listed under the Biosecurity
Act 2015 that occur within the
South East Region, including the
Eurobodalla Local Government
Area (LGA)

May 2017

The NSW Department of Planning and
Environment’s SEPP 14 wetlands spatial
data displaying the ‘thick black line’
referred to in the SEPP.

Clyde River and Batemans Bay

May 2017

NSW DPI Fish communities and
threatened species distributions in NSW
(DPI 2016)

Threatened fish species in the
Clyde River

August 2017
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Commonwealth government

Database

Search criteria (where relevant)

Search date

Fisheries NSW Spatial Data Portal

Threatened fish species records
and estuarine vegetation mapping
for the study area

August 2017

OEH and DPI Critical habitat register

Critical habitat declarations in or
near Batemans Bay

May 2017

The federal Department of Environment
and Energy’s Protected Matters Search
Tool:
http://environment.gov.au/erin/ert/epbc/in
dex.html

10km search area

May 2017

The federal Bureau of Meteorology’s
Atlas of Groundwater Dependent
Ecosystems (GDE):
http://www.bom.gov.au/water/groundwat
er/gde/map.shtml

Search of GDEs within the study
area

May 2017

Department of Environment and
Energy’s directory of important wetlands:
http://www.environment.gov.au/cgibin/wetlands/search.pl?smode=DOIW

Search for important wetlands
within Clyde River and Batemans
Bay catchment

May 2017

2.3.3 Internet searches
Internet searches were undertaken to obtain additional information relevant to this study, with the
following of particular relevance:
• OEH (2015) Shorebird Recovery Newsletter – South Coast 2014/15 Season
• newsletters and species records sourced from the Eurobodalla Natural History Society website.

2.4

Field surveys

Flora and fauna surveys were undertaken within the study area on the following dates:
• 9-13 January 2017 and 15-16 February 2017, by EnviroKey
• 29 May-1June 2017, by Aurecon (this study)
The surveys focused on:
• verifying and refining existing vegetation mapping (Tozer et al., 2010 and DPI, 2015) and data
collated during the background research
• targeting threatened and migratory species considered to have a moderate to high likelihood of
occurrence within the study area (Appendix B).

2.4.1 Flora surveys
The aims of the flora surveys were to:
• stratify vegetation communities present within the study area, and determine their condition and
extent using the Plant Community Types (PCTs) found within the VIS Classification 2.1
database (OEH, 2016b)
• determine whether the PCTs identified within the study area are consistent with any threatened
ecological communities listed under State and Commonwealth legislation
• determine the presence of threatened species within the study area
• identify the functional wetland boundary based on the change of floristic, structural and surface
water characteristic
• enable impacts of the proposal to vegetation to be adequately described and assessed
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Stratification of vegetation within the study area was undertaken prior to completing the surveys.
The purpose of this was to enable the PCT profiles for likely communities to be reviewed and
threatened ecological community (TEC) equivalence to be considered. The number of vegetation
survey plots that would be required for the initial stratification was also considered so that the
required survey effort could be refined in the field.
Initial surveys (EnviroKey, 2017) were undertaken in accordance with the Framework for
Biodiversity Assessment (FBA) (OEH, 2014), to classify the vegetation within the study area based
on the observed floristic composition. This initial data was verified for this study and additional FBA
plots were completed as required. The methodology applied at each sampling location was
consistent with the FBA. In summary, this method involved recording the following:
• species inventory (including cover and abundance) for a 20 metre by 20 metre plot
• understorey composition at every metre along a 50 metre transect
• canopy and midstorey composition five metre intervals along a 50 metre transect
• number of hollow bearing trees within the 20 metre by 50 metre plot
• length of fallen timber within the 20 metre by 50 metre plot
• presence of regenerating canopy species within the 20 metre by 50 metre plot.

2.4.2 Targeted surveys for threatened flora species
Targeted surveys were undertaken in areas assessed as containing potential habitat for threatened
flora species considered to have a moderate to high likelihood of occurrence, based on the
assessment described in Section 2.3.2 and presented in Appendix B. Table 2-3 outlines the
targeted species, their habitat requirements and the survey effort applied to each.
Both the random meander technique and the parallel field traverse technique were applied during
the targeted surveys, in areas of potential habitat. The recently released NSW Guide to Surveying
Threatened Plants (OEH, 2016) suggests the parallel field traverse technique (Cropper, 1993) is
the recommended approach. This is achievable where a study area is small or where potential
habitat areas have been predefined and can be readily targeted. Both the target species have
relatively well understood habitat characteristics and therefore their habitat can be identified and
targeted by parallel field traverses.
Table 2-3 Targeted threatened flora species, habitat requirements and survey effort applied to
each
Name

Common
name

Habitat description

Survey completed
by EnviroKey

Survey completed
for this study

Tall Knotweed
Persicaria elatior

Tall
Knotweed

Normally grows in damp
places, especially beside
streams and lakes.
Occasionally it can occur
in swamp forest or in
association with
disturbance in damp
areas.

Targeted searches
of damp and shaded
areas in riparian and
estuarine habitats
as well as swamp
forest and disturbed
areas, for a total of 8
person hours.

Targeted searches
of damp and shaded
areas in riparian and
estuarine habitats
as well as swamp
forest and disturbed
areas, for a total of 4
person hours.

Haloragis exalata
subsp. exalata

Square
Raspwort

Associated with
protected and shaded
damp situations in
riparian habitats.

The flora survey effort is summarised in Table 2-4. The survey site locations are indicated in
Figure 2-2.
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Figure 2-2: Flora survey site locations
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Table 2-4 Summary of flora survey effort
Technique

Methodology

Effort

FBA
sampling
point

The methodology outlined within the FBA was applied to
each PCT within the study area. Likewise, the number of
plots that were undertaken was based on the survey effort
table provided in the FBA.

21 full floristic plots were
completed across seven PCTs,
being about 30 person hours of
effort.

The full floristic data was compared to the PCT
descriptions (as held within the VIS 2.1 database) to verify
the vegetation mapping.
Threatened
species
surveys

At each of the rapid assessment points and full floristic
plots, threatened flora species surveys and habitat
assessments were carried out applying the random
meander technique (Cropper 1993). Areas considered to
be of highest potential were assessed by using the
parallel field traverse technique.

Assessment made at each of
the 21 full floristic and rapid
assessment locations plus time
spent walking through the study
area totalling 34 person hours.

2.4.3 Fauna surveys
The aims of the fauna surveys were to:
• identify the fauna species and habitats present within the study area
• determine the threatened and migratory species present or likely to occur, based on the
suitability of the habitats present
• identify any specific habitat features likely to be used by threatened or migratory species
identified or considered likely to occur within the study area
• enable impacts of the proposal to fauna species, particularly threatened and migratory species,
to be adequately described and assessed.
Results of the initial fauna surveys (EnviroKey, 2017) were verified for this study and additional
surveys targeting threatened and migratory species were undertaken to address gaps as far as
possible. The additional surveys also enabled more comprehensive data to be gained in relation to
the fauna habitats and species present or likely to occur in the study area.

2.4.4 Targeted surveys for threatened and migratory fauna species
A general assessment of fauna habitats was initially undertaken across the study area to gain an
understanding of the resources available to fauna species, with emphasis given to identification of
resources with potential to be used by threatened and migratory species.
Targeted surveys for threatened and migratory species considered to have a moderate or high
likelihood of occurrence within the study area (refer Section 2.3.2 and Appendix B) were then
undertaken in areas assessed as containing potential habitat. Opportunistic observations of fauna
species were also recorded throughout the study area.
Survey techniques and effort were conducted with reference to relevant survey guidelines,
including DEC (2004) and DEWHA (2009), modified to the habitats present in the study area and
the nature of the proposal. Survey site locations are indicated in Figure 2-3. The survey effort
employed is summarised in Table 2-5.
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Table 2-5 Summary of survey effort for threatened and migratory fauna species
Group

Survey completed by EnviroKey (2017)

Survey completed for this study (2017)

Resident and
migratory
shorebirds

20 x 20 min surveys undertaken in the
littoral zone during morning and afternoon
over 5 days, for a total of 6.67 person
hours.

Intertidal zone surveys undertaken from the
shoreline at one high tide and one low tide
per day over 4 days, at areas in which
suitable roosting or foraging habitat (eg
beaches, intertidal sandbanks and
mudflats, seawalls) was identified.

2 additional, targeted Eastern Curlew
surveys undertaken by traversing all
areas of potentially suitable habitat
accessible from the shore, for a total of 4
person days.
Bitterns

Pre-dawn surveys in suitable habitat,
listening for ‘booming’ calls, over 3
mornings for a total of 1.5 person hours

None, as EnviroKey survey effort deemed
sufficient given only very marginal habitat in
study area.

Snipe

Morning and afternoon surveys of
freshwater and estuarine habitats over
five days, for a total of 3.34 person hours

None, as EnviroKey survey effort deemed
sufficient given only very marginal habitat in
study area.

Egrets

Morning and afternoon surveys of
freshwater and estuarine habitats over
five days, for a total of 3.34 person hours

As above for resident and migratory
shorebirds, plus opportunistic observations.

White-fronted
Chat

No targeted surveys undertaken but could
have been detected in diurnal surveys

4 x 20min diurnal surveys in potentially
suitable habitat (saltmarsh), for a total of
2.67 person hours.

Coastal raptors

As above for resident and migratory
shorebirds

Opportunistic observations only.

Large forest owls

Nocturnal call playback (for Powerful Owl
and Masked Owl only), followed by
spotlighting over 2 nights for a total of 2
person hours in suitable habitat, along
with searches of drainage lines for ‘white
wash’.

Habitat searches for pellets and likely
hollows; stag-watching of potential roost
hollows; nocturnal call playback for all 4
species, followed by spotlighting, over 3
nights for a total of 6 person hours in
suitable habitat.

Cockatoos

20 diurnal surveys conducted during
morning and afternoon over 5 days for a
total of 6.67 person hours, along with
inspection of understorey for signs of
foraging activity (chewed cones) and
identification and mapping of potential
nest trees (trees with hollows >15cm
diameter).

Opportunistic observations, along with
further identification and mapping of
potential nest trees.

Other birds

24 x 20min diurnal bird surveys
conducted during morning and afternoon
over 5 days, for a total of 16 person
hours. 3 of these surveys were conducted
in the vicinity of Lattas Point (west of
Mcleods Creek), since this area is a
known breeding site for the Little Lorikeet
(a semi-communal nester).

Opportunistic observations only.
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Group

Survey completed by EnviroKey (2017)

Survey completed for this study (2017)

Microchiropteran
bats

Echolocation (ANABAT) surveys and stag
watching (of hollow-bearing trees and
man-made structures including the
Batemans Bay Bridge), over 4 nights, for
a total of 4 person hours.

No surveys, as EnviroKey survey effort
deemed sufficient. However, suitability of
the Batemans Bay Bridge structure for
microbat roosts was assessed via an
inspection of its underside, from the
shoreline at each end.

Arboreal
marsupials

Stag watching, call playback (for Yellowbellied Glider) and spotlighting in suitable
habitat over 4 nights, for a total of 4
person hours, along with searches for den
and feed trees.

Stag watching, call playback (for Yellowbellied Glider) and spotlighting over 3
nights, for a total of 6 person hours, along
with searches for feed trees and
identification and mapping of potential den
trees.

Grey-headed
Flying-fox

Searches for current camps were
undertaken in all potential habitat over 5
person days.

Opportunistic observations only.

Spotted-tailed
Quoll

Camera trap surveys over 5 days and
nights, using 3 cameras deployed in
potentially suitable habitat with a meat
bait attractant.

None, as EnviroKey survey effort deemed
sufficient.

Australian
Grayling

No surveys undertaken as habitat is
considered unsuitable.

No surveys undertaken, as species is
known to occur in the Clyde River
according to the National Recovery Plan for
the species (Backhouse et al. 2008)
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Figure 2-3: Fauna survey site locations
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2.4.5 Aquatic surveys
The aim of aquatic surveys was to:
• identify the aquatic ecological values within the study area
• determine the presence of any threatened fish species, populations and/or aquatic TECs
• enable impacts of the proposal to aquatic species and communities to be adequately
described and assessed.
Aquatic surveys comprised the following:
• assessment of marine vegetation within the study area, including ground-truthing of estuarine
macrophyte mapping undertaken by DPI (2015) and visual assessments undertaken at low
tides (0.55 metres Reduced Level (RL) and 0.33 metres RL) on two consecutive days, to
determine the extent and structure of marine vegetation present. Marine vegetation
communities observed were mapped to a depth of two metres below RL
• a habitat assessment to determine the presence of habitat for threatened species predicted to
occur within the locality, based on searches of the DPI predicted threatened fish species and
communities distributions in NSW (DPI 2016), the Fisheries NSW Spatial Data Portal
(accessed 03/08/2017) and the Commonwealth Department of the Environment and Energy
Protected Matters Search Tool for matters of national environmental significance
• no targeted surveys were undertaken for the threatened Australian Grayling, as it is known to
occur in the Clyde River. The National Recovery Plan for this species (Backhouse et al. 2008)
identifies the Clyde River as supporting an important population of this species.

2.5

Limitations

Vegetation mapping was carried out using an uncorrected hand held GPS unit and aerial photo
interpretation. These techniques are subject to inaccuracies of about +/- five metres.
The initial field surveys for this study (undertaken by EnviroKey) took place during summer, which
is considered suitable for most of the targeted threatened and migratory species potentially
occurring in the study area. A range of survey techniques was employed in both the initial
(EnviroKey) and follow up field surveys (this study) to maximise the possibility of detecting all
species present. The minimum survey effort specified in relevant guidelines was generally adhered
to, with the following exceptions in relation to species that would likely to be impacted by the
proposal:
• marine vegetation: mapping and assessment was limited to areas of wadeable depth and
suitable visibility
• threatened and migratory shorebirds: the surveys undertaken in summer were not undertaken
at high and low tides from a boat, as per Department of Environment, Heritage and the Arts
(DEHWA) (2009) guidelines, but from the shoreline during morning and afternoon. The follow
up surveys were undertaken at high and low tides, but again from the shoreline rather than
from a boat. The latter surveys were furthermore undertaken during late autumn, when most
migratory shorebirds have returned to northern hemisphere breeding grounds
• microchiropteran bats: while appropriate Anabat surveys were undertaken, it was not possible
to undertake a detailed inspection of the entire bridge.
It is nevertheless considered that the survey results in combination with the results of the habitat
assessment are sufficient to enable appropriate assessment of the potential impacts of the
proposal on all threatened and migratory species considered to have a moderate to high likelihood
of occurrence within the study area. Where there is uncertainty about the occurrence and and/or
potential impacts of the proposal on any species, a precautionary approach has been adopted in
this assessment.
Identification of plant community types made in the report are based on previous surveys and
observations made at the time of field investigations. However, it is noted that ecological
communities (such as the Illawarra and South Coast Lowland Forest and Woodland) may vary in
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appearance through and between years based on climatic conditions and some flora species may
not be identifiable at the time of survey due to a lack of fertile material or plants lying dormant.
Variances in vegetative structure and composition may occur within a vegetation patch due to
natural variations and anthropogenic disturbances, which may contribute to differences in field data
collected for a vegetation community from differing survey plots and at differing survey times.
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3

Results

3.1

Landscape context

The context of the study area is indicated in Figure 3-1.
The study area is located in a temperate environment within the coastal town of Batemans Bay in
the Eurobodalla Local Government Area, which lies within the South East Corner Interim
Biogeographic Regionalisation for Australia (IBRA) bioregion and the Bateman subregion.
The Bateman subregion is characterised by steep hills below the great escarpment, which is
oriented north – south. In general, the landform types of this area are controlled by rock structure,
with hills becoming lower towards the coast. There are small coastal barrier systems with limited
estuarine fills.
The proposal area is located along the Princes Highway from Church Street, Batemans Bay,
across the Clyde River, to the intersection of the Princes Highway and Kings Highway. The
Batemans Bay town centre, comprising a combination of commercial and residential areas, adjoins
the proposal area south of the Clyde River. Commercial areas and public open space are present
on the river foreshore on both sides of the river. Additional residential areas are present adjacent to
the proposal area north of the Clyde River.

3.2

Land use

The study area features a combination of urban environments, including part of the Batemans Bay
town centre, and natural environments in and around the Clyde River estuary, which is
permanently connected to the Pacific Ocean.
Under Eurobodalla Shire Council’s Local Environmental Plan, most land in and around the study
area is zoned mixed use and residential, with smaller areas zoned for public recreation and
environmental conservation. The Clyde River itself is mostly zoned as a natural waterway, with part
of the study area adjoining the southern bank of the river zoned as a recreational waterway.
The entire Clyde River estuary lies within the Batemans Marine Park, in which the majority of the
study area is zoned ‘Habitat Protection’, with a narrow band adjoining the southern bank zoned
‘Special Purpose’. The estuary is also listed on the Directory of Nationally Important Wetlands due
to the presence of relatively large areas of mangrove forest, saltmarsh and seagrasses, and as it is
considered to be a representative example of estuarine wetland on the south coast (DoE 2010). A
SEPP 14 Coastal Wetland is present in the estuary, along the lower reaches of Mcleods Creek, a
tributary of the Clyde River. Part of the SEPP 14 wetland is within the study area.
The SEPP 14 wetland and other parts of the estuary within the study area feature intertidal
mudflats and sandbanks, mangroves, and seagrass meadows. Modified woodlands are present in
terrestrial parts of the study area, and these are connected to extensive tracts of remnant
bushland, including Clyde River National Park (to the north) and Cullendulla Creek Nature Reserve
(to the east). Mogo and Batemans State Forests are located about 700 metres south of the study
area.
The Clyde River, in and around the study area, is subject to high levels of seasonal recreational
use, and supports various industries including aquaculture, particularly oyster farming, and tourism
operations.
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Figure 3-1: Study area context
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3.3

Geology

Reference to the Ulladulla 1:250,000 Geological Series Sheet S1 56-13 (Geological Survey of
NSW, 1996) indicates the study area is underlain by both Ordovician and Quaternary deposits.
Ordovician units comprise siltstone, sandstone, claystone and quartzite sediments associated with
the Adaminaby Group of the Eastern Lachlan Orogen event c. 490-359 ma. Reference to the
Eurobodalla Area Coastal Quaternary Geology 1:100,000 and 1:25,000 (Batemans Bay)
Mapsheets (Geological Survey of NSW, 2013), shows that Quaternary sediments comprise
Holocene tidal-delta flat: marine sand, silt, clay, shell gravel, either side of the Clyde River, and
Holocene saline swamp: organic mud, peat, clay, silt, marine sand, fluvial sand in the area
comprising the Mcleods Creek area.
There is considered to be a high likelihood that Acid Sulfate Soils (ASS) are present throughout the
study area (Aurecon 2017a).

3.4

Flora survey results

Flora survey results are presented in Appendix C and summarised in the following sections.

3.4.1 Plant community types
A total of eight plant communities including seven native PCTs were recorded within the study area
(Figure 3-2). The PCTs are summarised in Table 3-1 and further details of each are provided in the
following sections.
In general, terrestrial vegetation types accord with the mapping undertaken by EnviroKey (2017),
as provided in Appendix A. However, assignment to PCT’s has been updated to more accurately
take into account plot data results and observations (Figure 3-2). EnviroKey identified PCT 1212
Spotted Gum – Grey Ironbark – Woollybutt grassy open forest on coastal flats, whereas the
authors of this report consider the community more closely resembles PCT1326 Woollybutt - White
Stringybark - Forest Red Gum grassy woodland on coastal lowlands, due to the presence of a
mixture of the four diagnostic tree species for this PCT, being Eucalyptus globoidea (White
Stringybark), E. longifolia (Woollybutt), E. tereticornis (Forest Red Gum) and Corymbia maculata
(Spotted Gum). Other minor corrections to mapping classifications (polygon identification) have
also been made based on further review and analysis by the authors.
Mapping of aquatic vegetation community types have been subject to updates via the more recent
surveys for this report and therefore vary from the EnviroKey mapping, to the extent that more
detailed mapping has been undertaken of the areas containing mangroves, seagrass and
macroalgae.
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Figure 3-2: PCTs, TECs and PMV in the Study Area
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Table 3-1 Plant community types recorded within the study area
PCT
number

PCT name

Condition
class

Equivalent TEC

Study
area (ha)

920

Mangrove forests in estuaries of the
Sydney Basin Bioregion and South
East Corner Bioregion

ModerateGood

None (FM Act protected
marine vegetation)

11.83

1126

Saltmarsh in estuaries of the Sydney
Basin Bioregion and South East
Corner Bioregion

Moderate/
Good

Coastal Saltmarsh TEC
(EPBC Act vulnerable,
TSC Act endangered)

1.75

1204

Spinifex beach strand grassland,
Sydney Basin Bioregion and South
East Corner Bioregion

Moderate/
Good

None

0.26

1206

Spotted Gum – Blackbutt shrubby
open forest on the coastal foothills,
southern Sydney Basin Bioregion and
northern South East Corner Bioregion

Moderate/
Good

None

4.73

1234

Swamp Oak swamp forest fringing
estuaries, Sydney Basin Bioregion and
South East Corner Bioregion

Moderate/
Good

Swamp Oak Floodplain
Forest TEC (TSC Act
endangered)

2.51

1326

Woollybutt - White Stringybark - Forest
Red Gum grassy woodland on coastal
lowlands, southern Sydney Basin
Bioregion and South East Corner
Bioregion

Moderate

llawarra and South
Coast Lowland Forest
and Woodland TEC
(EPBC Act critically
endangered)

2.73

Lowland Grassy
Woodland in the South
East Corner Bioregion
(TSC Act endangered)
1913

Seagrass meadows of the estuaries
and lagoons of the New South Wales
coast

Moderate/
Good

None (FM Act protected
marine vegetation)

2.44

N/A

Macroalgae

Moderate/
Good

None (FM Act protected
marine vegetation)

0.04

N/A

Urban native and exotic vegetation

Moderate/
Good

None

Not
mapped

Mangrove forests in estuaries (PCT 920)
Vegetation formation: Saline Wetlands
Vegetation class: Mangrove Swamps
PCT: 920
BVT: SR575
Conservation status: Protected Marine Vegetation (FM Act)
Estimate of percent cleared: 50 per cent (Southern Rivers)
Condition: Moderate-good.
Extent in the study area: 11.83 hectares. Likely widespread across the locality.
Plots completed in vegetation zone: Four (Plots 6,13, 20 and 21) (refer Figure 2-2)
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Table 3-2 Summary of PCT 920
Structure

Average
height (m)

Average cover
(%)
Typical species

Trees
Small trees

None
4m

100

Avicennia marina subsp. australasica

Shrubs

None

Ground covers

None

Vines & climbers

None

Description: This PCT comprises stands of mangroves on mudflats, river coves and estuaries.
The distribution of this PCT across its range is dynamic, in that it expands and contracts in
response to changing hydrology. Grey Mangrove (Avicennia marina subsp. australasica)
dominates this PCT within the study area and over most of its extent is the only species present,
although a small number of River Mangrove (Aegiceras corniculatum) individuals occur throughout
it.

Plate 1 Mangrove forests in estuaries (PCT 920) (Plot 13)

Saltmarsh in estuaries (PCT 1126)
Vegetation formation: Saline Wetlands
Vegetation class: Saltmarshes
PCT: 1126
BVT: SR614
Conservation status: Endangered Ecological Community (NSW TSC Act), Vulnerable Ecological
Community (EPBC Act), Protected Marine Vegetation (FM Act)
Estimate of percent cleared: 50 per cent (Southern Rivers)
Condition: Moderate-good, although Grey Mangrove (Avicennia marina) incursion apparent.
Extent in the study area: 1.75 hectares
Plots completed in vegetation zone: One (Plot 2) (refer Figure 2-2)
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Table 3-3 Summary of PCT 1126
Structure

Average
height (m)

Average cover
(%)
Typical species

Trees
Small trees

None
3

30

0.15-0.75

35

-

-

Shrubs
Ground covers
Vines & climbers

Avicennia marina subsp. australasica
None
Sarcocornia quinqueflora subsp. quinqueflora, Juncus
kraussii subsp. australiensis
None

Description: This PCT occurs in the intertidal zone of the shores of estuaries and lagoons that are
open either permanently or intermittently to the ocean. Species composition is known to vary with
both elevation and latitude. In the study area, it is dominated by Samphire (Sarcocornia
quinqueflora subsp. quinqueflora) Juncus kraussii subsp. australiensis, similar to its occurrence in
other parts of the Eurobodalla LGA. The Grey Mangrove (Avicennia marina subsp. australasica) is
also establishing within this PCT, with many juvenile plants noted.

Plate 2 Saltmarsh in estuaries (PCT 1126)

Spinifex beach strand grassland (PCT 1204)
Vegetation formation: Grasslands
Vegetation class: Maritime Grasslands
PCT: 1204
BVT: SR640
Conservation status: None
Estimate of percent cleared: 50 per cent (Southern Rivers)
Condition: Moderate-good
Extent in the study area: 0.26 hectares. Likely widespread across the locality.
Plots completed in vegetation zone: One (Plot 9) (refer Figure 2-2)
Table 3-4 Summary of PCT 1204
Structure

Average
height (m)

Average cover
(%)
Typical species

Trees

None

Small trees

None

Shrubs

None
Spinifex sericeus, Ficinia nodosa and exotic species
Conyza bonariensis, Gamochaeta calviceps Medicago

Ground covers

1
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Structure

Average
height (m)

Average cover
(%)
Typical species
lupulina, Petrorhagia nanteuilii, Juncus
acutus subsp. acutus

Vines & climbers

None

Description: This PCT occurs in the foredune area immediately landward of the beach. It is often
subject to erosion, particularly if vegetation is in poor condition. In the study area, it is dominated
by Beach Spinifex (Spinifex sericeus). Exotic flora species are relatively abundant and appear to
be invading from nearby turf areas.

Plate 3 Spinifex beach strand grassland (PCT 1204)

Spotted Gum – Blackbutt shrubby open forest (PCT 1206)
Vegetation formation: Wet Sclerophyll Forests (grassy sub-formation)
Vegetation class: Southern Lowland Wet Sclerophyll forests
PCT: 1206
BVT: SR641
Conservation status: None
Estimate of percent cleared: 15 per cent (Southern Rivers)
Condition: Moderate-good
Extent in the study area: 4.7 hectares. Likely widespread across the locality.
Plots completed in vegetation zone: Five (Plots 4, 10, 12, 15, 18) (refer Figure 2-2)
Table 3-5 Summary of PCT 1206
Structure
Trees

Average height Average cover
(m)
(%)
Typical species
Corymbia maculata, Eucalyptus pilularis
20+
55

Small trees

5

40

3-4

15

Ground covers

1

60

Vines & climbers

-

7

Shrubs

Pittosporum undulatum, Ligustrum sinense,
Ligustrum lucidum, Pistacia chinensis
Acacia mearnsii, Macrozamia communis, Acacia
implexa
Themeda triandra, Asparagus asparagoides,
Plantago lanceolate, Asparagus aethiopicus
Parsonsia straminea, Lonicera japonica

Description: This PCT is relatively widespread across the NSW south coast, generally occurring
on sheltered slopes with loamy soils below 250 metres elevation between Nowra and Batemans
Bay. In the study area, this PCT occurs in sheltered areas, generally either adjacent to the Clyde
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River, or sheltered by existing elevation, including the sudden rise in elevation to the east of the
Princes Highway. Throughout the study area, Spotted Gum (Corymbia maculata) dominates. Most
of this PCT in the study area has been degraded by understorey clearing, and the ground cover is
dominated by weeds including the noxious Ground Asparagus (Asparagus aethiopicus).

Plate 4 Spotted Gum – Blackbutt shrubby open forest (PCT 1206)

Swamp Oak swamp forest fringing estuaries (PCT 1234)
Vegetation formation: Forested Wetlands
Vegetation class: Coastal Floodplain Wetlands
PCT: 1234
BVT: SR650
Conservation status: Endangered Ecological Community (NSW TSC Act), Draft conservation
advice for EPBC Act
Estimate of percent cleared: 95 per cent (Southern Rivers)
Condition: Moderate-good. Generally dense stands of Swamp Oak (Casuarina glauca) with a low
abundance of other species. Temporary inundation occurs at lower-lying points, where some salt
tolerant species can be found. Some exotic flora species present in some plots.
Extent in the study area: 2.51 hectares
Plots completed in vegetation zone: Four (Plots 1, 3, 5, 17) (refer Figure 2-2)

Table 3-6 Summary of PCT 1234
Structure

Average height Average cover
(m)
(%)
Typical species

Trees

15

60

Casuarina glauca, Eucalyptus tereticornis

Small trees

3

25

Pittosporum undulatum, Acacia implexa, Acacia
mearnsii

1-3

20

Acacia longifolia subsp. longifolia

Ground covers

1

55

Vines & climbers

-

15

Lepidosperma species, Lomandra longifolia,
Rytidosperma tenuius, Sarcocornia
quinqueflora subsp. quinqueflora Juncus
kraussii subsp. australiensis
Parsonsia straminea, Lonicera japonica

Shrubs

Description: This PCT occurs typically in saline and waterlogged soils, usually grey-black clay
loams and sandy loams. Generally, the PCT occurs below 20 metres elevation and can vary in
structure based on past land use and disturbance, as well as inundation cycles.
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In the study area, this PCT occurs around the foreshore of the Clyde River and Mcleods Creek at
generally less than 10 metres elevation, although one patch on the northern side of the Clyde River
is closer to 20 metres elevation. It is dominated in the study area by Swamp Oak (Casuarina
glauca) and Forest Red Gum (Eucalyptus tereticornis). The shrub layer is generally sparse, but
includes, species such as Pittosporum undulatum.

Plate 5 Swamp Oak swamp forest fringing estuaries (PCT 1234) (from left to right, Plot 1, Plot 17)

Woollybutt White Stringybark Forest Red Gum grassy woodland on coastal lowlands,
southern Sydney Basin Bioregion and South East Corner Bioregion (PCT 1326)
Vegetation formation: Grassy Woodlands
Vegetation class: Coastal Valley Grassy Woodlands
PCT: 1326
BVT: SR669
Conservation status: Endangered Ecological Community (NSW TSC Act) and Critically
endangered ecological community (EPBC Act)
Estimate of percent cleared: 95 per cent (Southern Rivers)
Condition: Moderate-good.
Extent in the study area: 2.73 hectares within the study area, of which all hectares comprise a
disturbed form of the TSC-listed TEC and a disturbed form of the EPBC-listed TEC (refer Section
3.4.2 and Figure 3-2)
Plots completed in vegetation zone: Four (Plots 11, 14, 16, 19) (refer Figure 2-2)
Table 3-7 Summary of PCT 1326
Structure
Trees
Small trees

Shrubs

Average height Average cover
(m)
(%)
Typical species
Eucalyptus tereticornis, Eucalyptus longifolia, Eucalyptus
20+
55
globoidea and Corymbia maculata.
Pittosporum undulatum, Ligustrum sinense, Ligustrum
5
40
lucidum, Pistacia chinensis, Acacia implexa, Acacia
mearnsii, Exocarpos cupressiformis
Acacia mearnsii, Macrozamia communis, Bursaria spinosa
3
15

Ground covers

1

45

Vines & climbers

-

15

Themeda triandra, Asparagus asparagoides, Plantago
lanceolate, Asparagus aethiopicus,
Parsonsia straminea, Lonicera japonica, Stephania
japonica var. discolour

Description: This PCT is relatively widespread across the NSW south coast, generally occurring
on sheltered slopes with loamy soils below 250 metres elevation between Nowra and Batemans
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Bay. Species composition is known to vary across its range based on past disturbance, elevation
and proximity to the coast.
In the study area, Woollybutt (Eucalyptus longifolia) is found across all patches with some Spotted
Gum (Corymbia maculata) and Forest Red Gum (Eucalyptus tereticornis) and Eucalyptus
globoidea (White Stringybark) present. In all instances, the patches are highly disturbed by regular
mowing regimes and/or an understorey containing a mixture of natives but also influenced by
exotic flora including Bromus catharticus, Cenchrus clandestinus, Ehrharta erecta and Lolium
perenne.

Plate 6 Woollybutt White Stringybark Forest Red Gum grassy woodland on coastal lowlands (PCT
1326) (Plot 14)
Seagrass meadows of the estuaries and lagoons of New South Wales (PCT 1913)
Vegetation formation: Saline Wetlands
Vegetation class: Seagrass Meadows
PCT: 1913
BVT: ME82
Conservation status: Protected Marine Vegetation (FM Act)
Estimate of percent cleared: 1 per cent in Sydney Metropolitan region (no other data available)
Condition: Presumed moderate-good.
Extent in the study area: 2.44 hectares. Likely widespread across the locality (refer Figure 2-2)
Plots completed in vegetation zone: Nil; unable to complete plot data as vegetation submerged.
Site Value Score: Nil; unable to complete plot data as vegetation submerged.
Description: This PCT occurs along the coast of NSW. Species composition varies across its
distribution, but generally follows four separate genera, often with one species dominating at a
single patch. Patches in the study area comprise Zostera spp. and possibly Posidonia sp. Previous
assessment of the Clyde River estuary found that the extent of seagrass meadows had increased
by 95 per cent between 2006 and 2012. In this estuary, seagrass meadows extend beyond the
town of Nelligen, well upstream of the study area. Further details about seagrass in the study area
is provided in Section 3.6.
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Plate 7 Seagrass beds, with Zostera spp. at right
Macroalgae (non PCT)
Vegetation formation: n/a
Vegetation class: n/a
PCT: n/a
BVT: n/a
Conservation status: Protected Marine Vegetation (FM Act)
Estimate of percent cleared: n/a
Condition: Presumed moderate-good
Extent in study area: 0.04 hectares. Likely widespread in the locality (refer Figure 3-2)
Plots completed in vegetation zone: Nil; unable to complete plot data as vegetation submerged.
Description: Occurs in patches, mostly comprised of Sargassum sp. and Ecklonia sp.
Urban native and exotic vegetation (non PCT)
Vegetation formation: n/a
Vegetation class: n/a
PCT: n/a
BVT: n/a
Conservation status: n/a
Estimate of percent cleared: n/a
Condition: n/a
Plots completed in vegetation zone: Two (Plots 7, 8) (refer Figure 3-2)
Table 3-8 Summary of urban native and exotic vegetation
Structure

Average height Average cover
(m)
(%)
Typical species

Trees

8

30

Ficus sp., Angophora costata, Callistemon citrinus (all
planted)

Small trees

2

10

Lophostemon sp – juvenile (planted)

0

Ground covers

1

50

None
Lomandra multiflora (planted), Rhagodia
candolleana subsp. candolleana
Sporobolus africanus, Poa annua, Trifolium repens,
Plantago lanceolata

Vines & climbers

-

0

Shrubs

None

Description: Urban native and exotic vegetation comprises mostly planted vegetation that does
not meet the definition of any native PCT.
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Within the study area, this vegetation was not mapped, but two plots were nevertheless completed
to confirm that such areas do not comprise any native PCTs. While some native species are
present, they have generally been planted, in some cases outside of their natural range (eg
Sydney Red Gum (Angophora costata).

Plate 8 Cleared Land (from left to right: Plot 7, 8)

3.4.2 Threatened ecological communities
A total of 16 TECs were predicted to occur within the locality (OEH, 2016), but it was readily
established that a majority of these are not present within the study area based on their known
distribution, landscape position and/or floristic composition. Table 3-9 summarises the remaining
TECs that required more careful consideration. Of these, three State-listed and one
Commonwealth-listed TECs were identified in the study area. Their locations are shown on Figure
3-2.
Table 3-9 Threatened ecological communities recorded within the locality
Common Name

TSC
EPBC Present Justification
Act
Act
status status

Bangalay Sand Forest of the
Sydney Basin and South East
Corner bioregions

E

N/A

No

The characteristic canopy species
associated with this EEC were not
recorded in the study area

Coastal Saltmarsh in the New
South Wales North Coast,
Sydney Basin and South East
Corner Bioregions/
Subtropical and Temperate
Coastal Saltmarsh

E

V

Yes

PCT 1126 recorded in the study area
meets the criteria for this community. See
detailed justification below.

Freshwater Wetlands on
Coastal Floodplains of the New
South Wales North Coast,
Sydney Basin and South East
Corner Bioregions

E

N/A

No

One ornamental freshwater pond is
present at the northern extent of the study
area but no reeds and very few sedges
present. Fringed mainly by mown lawn and
a mix of native and introduced trees
(particularly Salix sp.)

Littoral Rainforest in the New
South Wales North Coast,
Sydney Basin and South East
Corner Bioregions

E

CE

No

No rainforest occurs within the study area.
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Common Name

TSC
EPBC Present Justification
Act
Act
status status

Illawarra and South Coast
Lowland Forest and Woodland

N/A

CE

Yes

Almost all the areas of PCT 1326 meet the
criteria for the EPBC-listed Illawarra and
South Coast Lowland Forest and
Woodland TEC. See detailed justification
below.

Illawarra Lowlands Grassy
Woodland in the Sydney Basin
Bioregion

E

N/A

No

The study area is located in the South
East Corner bioregion (not the Sydney
Basin Bioregeion) and is not in the listed
Local Government Areas in which this
TEC occurs.

Lowland Grassy Woodland in
the South East Corner
Bioregion

E

N/A

Yes

The Guidelines map this TEC as occurring
generally between Batemans Bay
(northern limit) and south to Eden, with a
major occurrence to the west of Batemans
Bay. All the areas of PCT 1326 meet the
criteria for the TSC-listed Lowland Grassy
Woodland TEC. See detailed justification
below.

Swamp Oak Floodplain Forest
of the New South Wales North
Coast, Sydney Basin and South
East Corner Bioregions

E

DCA

Yes

PCT 1234 recorded in the study area
meets the criteria for this community See
detailed justification below.

Themeda grassland on seacliffs
and coastal headlands in the
NSW North Coast, Sydney
Basin and South East Corner
Bioregions

E

N/A

No

No potential headland or seacliff habitat
occurs within the study area.

CE = Critically endangered, E = Endangered, V = Vulnerable, DCA = draft conservation advice

Below is a more detailed justification as to the presence of the identified TECs within the locality.
a.
Coastal Saltmarsh (PCT 1126)
The following factors present in the study area match the NSW Scientific Committee (2004)
description for Coastal Saltmarsh:
•
•

regional distribution and habitat: The study area incorporates intertidal zones within an estuary
that is permanently open to the sea
species/vegetation structure: Characteristic species are present.

All Coastal Saltmarsh in the study area also meets the criteria for the Subtropical and Temperate
Coastal Saltmarsh TEC under the EPBC Act (DoE, 2013a), as it occurs in patches that are
collectively larger than 0.1 hectares.
In summary, both the TSC-listed and EPBC-listed versions of this TEC occur within the study area.
About 1.75 hectares exists within the study area and 0.01 hectares is likely to be impacted upon
within the proposal area.
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b.
Swamp Oak Floodplain Forest (PCT 1234)
The following factors present in the study area match the NSW Scientific Committee (2004a)
description for Swamp Oak Floodplain Forest:
•
•
•

vegetation is dominated by Swamp Oak
it is located below 20 metres elevation
landscape position and soils match.

In summary, this TSC-listed TEC occurs within the study area. About 2.51 hectares exists within
the study area and 0.05 hectares is likely to be impacted upon within the proposal area.
This community is also being considered for listing on the EPBC Act, with draft conservation advice
to beg issued.
c.
Illawarra and South Coast Lowland Forest and Woodland (PCT 1326)
Under the provisions of the Commonwealth EPBC Act, the Illawarra and South Coast Lowland
Forest and Woodland is listed as a critically endangered TEC. The Approved Conservation Advice
for the Illawarra and south coast lowland forest and woodland ecological community (TSSC 2016)
identifies key diagnostic characteristics and minimum condition thresholds which a vegetation
community must satisfy to be considered a TEC and consequently a Matter of National
Environmental Significance under the EPBC Act. The areas of Woollybutt - White Stringybark Forest Red Gum grassy woodland present within the study area have been assessed against
these key characteristics to determine whether the study area supports areas of the critically
endangered TEC Illawarra and South Coast Lowland Forest and Woodland. The assessment is
summarised in Table 3-10 below.
Table 3-10 Illawarra and South Coast Lowland Forest and Woodland key characteristic and
condition assessment
Criteria

Response

Key Diagnostic characteristics
The ecological community occurs within the state of
New South Wales in the Jervis, Ettrema and
Illawarra subregions of the Sydney Basin Bioregion
and the Bateman subregion of the South East
Corner Bioregion.

The study area is situated in the state of NSW, in the
Bateman subregion of the South East Corner Interim
Biogeographic Regionalisation for Australia (IBRA)
Bioregion

The ecological community occurs below
approximately 350 m ASL, on the coastal plain or
foothills between the immediate coastal strip and
the escarpment.

The study area is located on the coastal plain, on
land less than 350m elevation (ie in areas less than
50m elevation)

The ecological community is a forest or woodland
with at least 10% foliage cover.

Areas of Woollybutt - White Stringybark - Forest Red
Gum grassy woodland within the study area have a
minimum foliage cover of 10% (refer to FBA Plot data
provided in Appendix C)

Eucalyptus tereticornis (forest red gum) or
E.longifolia (woollybutt) is typically present and
often dominant in the mature tree canopy. One or
more of the following canopy species may also be
dominant, especially where there has been
selective removal of trees (for example,
E.tereticornis) from some patches of the ecological
community: Angophora floribunda (rough-barked

Areas of Woollybutt - White Stringybark - Forest Red
Gum grassy woodland have canopy stratums
dominated by the key diagnostic vegetation species
described.
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Criteria

Response

apple); E. bosistoana (coast grey box); E.
eugenioides (thin-leaved stringybark); E. globoidea
(white stringybark).
Amongst the other tree species commonly found in
the ecological community, but not typically
dominant are: Corymbia maculata (spotted gum);
E. amplifolia subsp. amplifolia (cabbage gum); E.
botryoides (bangalay); E. paniculata subsp.
paniculata (grey ironbark); E. pilularis (blackbutt);
and E. quadrangulata (coastal white box).
The ecological community is characterised by the
plant species described in Appendix A – Species
lists, Table 8.

Areas of Woollybutt - White Stringybark - Forest Red
Gum grassy woodland within the study area support
plant species noted in Appendix A of the Approved
Conservation Advice for the Illawarra and south coast
lowland forest and woodland ecological community
(TSSC 2016) (refer to FBA Plot data provided in
Appendix C)

Condition thresholds
D. Moderate condition class
A patch that makes other important ecological contributions
The patch is at least 0.5 ha

Three patches of the Illawarra and South Coast
Lowland Forest and Woodland TEC have been
identified within the study area (refer Figure 3-2).
Each patch is greater than 0.5 ha in area.
The Approved Conservation Advice for the Illawarra
and south coast lowland forest and woodland
ecological community (TSSC 2016) notes that a
patch of Illawarra and south coast lowland forest and
woodland ecological community may include small
scale (ie <30m wide) variations, gaps and
disturbances such as tracks, paths or breaks or
localised variations in vegetation that do not
significantly alter the overall functionally of the
ecological community.
The areas of Illawarra and South Coast Lowland
Forest and Woodland TEC identified within the study
area are situated greater than 30m from each other
and therefore are considered to constitute discrete
patches.

At least 30% of total perennial understorey
vegetative cover* is comprised of native species

Areas of Woollybutt - White Stringybark - Forest Red
Gum grassy woodland mapped as TEC on Figure 3-2
on average support an understorey of at least 30%
perennial native vegetation cover (refer to FBA Plot
data provided in Appendix C).
Some parts of the patches are mown and thus not
strictly compliant but on average they still form part of
the community due to their contribution to the patch
via the remnant tree canopy layer and being less
than 30m apart from each other. Refer below to
further discussion on this aspect.
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Criteria

Response

The patch is contiguous** with another patch of
native vegetation *** (at least 1 ha in area), or, the
patch has at least one large locally indigenous tree
(at least 50 cm diameter at breast height (dbh)), or
at least one tree with hollows

Areas of Woollybutt - White Stringybark - Forest Red
Gum grassy woodland within the study area support
a minimum of one, large locally indigenous tree

Table notes
*Understorey vegetation cover includes vascular plant species of both the ground layer and the shrub layer (where
present). The ground layer includes herbs (graminoids and forbs) and low (≤0.5 m) shrubs, but does not include
cryptogams, leaf litter or exposed soil.
**Contiguous with another patch of native vegetation means the patch is continuous with or in close proximity (within 100
m) to another area of native vegetation.
***‘Native vegetation’ refers to areas where ≥50% of the perennial vegetation cover is comprised of native plant species.

Expanding upon the patch analysis, the Conservation Advice also states that:
“A patch is a discrete and mostly continuous area of the ecological community. A patch may
include small-scale (<30 m) variations, gaps and disturbances, such as tracks, paths or breaks
(including exposed soil, leaf litter, cryptogams and watercourses/drainage lines), or localised
variations in vegetation that do not significantly alter the overall functionality of the ecological
community. Such breaks are generally included in patch size calculations. Where there is a break
in native vegetation cover, from the edge of the tree canopy of 30 m or more (e.g. due to
permanent artificial structures, wide roads or other barriers; or due to water bodies typically more
than 30m wide) then the gap typically indicates that separate patches are present.
Variation in canopy cover, quality or condition of vegetation across a patch should not initially be
considered to be evidence of multiple patches. Patches can be spatially variable and are often
characterised by one or more areas within a patch that meet the key diagnostic characteristics and
condition threshold criteria amongst areas of lower condition. Average canopy cover and quality
across the broadest area that meets the general description of the ecological community should be
used initially in determining overall canopy cover and vegetation condition. Also note any areas
that are either significantly higher or lower in quality, gaps in canopy cover and the condition
categories that would apply across different parts of the site respectively. Where the average
canopy cover or quality falls below the minimum thresholds, the next largest area or areas that
meet key diagnostics (including minimum canopy cover requirements) and minimum condition
thresholds should be specified and protected. This may result in multiple patches of the ecological
community being identified within the overall area first considered.”
Eucalyptus tereticornis (Forest Red Gum), E.longifolia (Woollybutt) and E. globoidea (White
Stringybark) are all dominant or present in PCT 1326 within the study area. Spotted Gum is a
consistent species also, however it does not dominate in the majority of these patches.
Almost all patches of Woollybutt - White Stringybark - Forest Red Gum grassy woodland in the
study area (refer Figure 3-2) meet the key diagnostic characteristics of this TEC, as well as the
following minimum condition thresholds identified in the Conservation Advice:
•
•
•

each patch is at least 0.5 hectares;
at least 30 per cent of total perennial understorey vegetative cover in the larger parts of each
patch comprises native species (note some of the smaller patch components are mown or
influenced by exotics); and
each patch has at least one large locally indigenous tree (at least 50 centimetres in diameter at
breast height), and at least one tree with hollows.

The most eastern patch of PCT 1326 does not meet the criteria as it is less than 0.5 hectares in
size.
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The remaining small areas of PCT 1326 within the study area form part of this TEC when
compared against the Conservation Advice:
• they are separated by less than 30 metre gaps with no large structural breaks
• they are localised variations in vegetation that do not significantly alter the overall
functionality of the ecological community
• variation in canopy cover, quality or condition of vegetation across a patch should not
initially be considered to be evidence of multiple patches
• patches are often characterised by one or more areas within a patch that meet the key
diagnostic characteristics and condition threshold criteria amongst areas of lower condition
• average canopy cover and quality across the broadest area that meets the general
description of the ecological community should be used initially in determining overall
canopy cover and vegetation condition.
So despite the generally poorer understory quality (being in a mown / maintained area) in the small
examples of PCT 1326, according to the criteria above, small localised variations of the community
still connected to and supporting larger adjoining community patches are included in the definition
of the TEC.
In summary, this EPBC-listed TEC occurs within the study area. About 2.73 hectares exist within
the study area and 0.72 hectares is within the proposal area It should be noted that generally the
impacted areas are still highly urbanised and disturbed. The patches are classified as Condition D
(Moderate), which is the lowest category to comprise this type of TEC.
d.
Lowland Grassy Woodland (PCT 1326)
The ‘Field identification guidelines for Lowland Grassy Woodland’ (NSW ECCW 2010) defines the
key characteristics of the community. The areas of Woollybutt - White Stringybark - Forest Red
Gum grassy woodland (PCT 1326) present within the study area have been assessed against
these key characteristics to determine if the areas are analogous to the Lowland Grassy Woodland
in the South East Corner Bioregion community listed as Endangered under the provisions of the
NSW Biodiversity Conservation Act 2016 (previously as listed under the TSC Act prior to 25
August 2017). The assessment is summarised in Table 3-11.
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Table 3-11 Lowland grassy woodland in the south east corner bioregion key characteristic
assessment
Key characteristic

Assessment

Is the site in the South East Corner Bioregion of
NSW (see map)?

The study area is located in Batemans Bay, which is
located in the South East Corner Bioregion of NSW

Is the vegetation open forest or woodland with a
grassy ground layer, or derived native grassland?

Areas of Woollybutt - White Stringybark - Forest Red
Gum grassy woodland mapped as TEC on Figure 3-2
support a variable understorey of native and exotic
vegetation.

Is the site on low, rolling hills in an area less than
500 m in elevation?

The study area is located on the coastal plain, on land
less than 500m elevation (ie in areas less than 50m
elevation)

Is the site in a rainshadow area which receives
about 700–1100 mm rain per annum?

The study area is situated in an area which receives
between 700-1100 mm rain per annum. Review of the
Bureau of Meteorology data for the Batemans Bay
weather station 69134 identified annual mean rainfalls
between 921.5mm and 1164.5mm between 2010 and
2016.

Does the tree layer, if present, contain forest red
gum (Eucalyptus tereticornis), rough-barked
apple (Angophora floribunda) and/or white
Stringybark (Eucalyptus globoidea)?

Areas of Woollybutt - White Stringybark - Forest Red
Gum grassy woodland do contain Eucalyptus
tereticornis and Eucalyptus globoidea in the tree layer.

In summary, this TSC-listed TEC occurs within the study area in all areas mapped as PCT 1326.
About 2.73 hectares exists within the study area and 0.72 ha is likely to be impacted upon within
the proposal area. It should be noted that generally the impacted areas are still highly urbanised
and disturbed.

3.4.3 Groundwater dependent ecosystems
According to BoM (2016) and Kuginis et al. (2012), most of the PCTs identified within the study
area are groundwater dependent. Table 3-12 provides an overview of the groundwater dependent
PCTs, their groundwater interaction and also the level of groundwater dependence.
Table 3-12 Level of groundwater dependence of PCTs identified in the study area
PCT
number

PCT name

Potential for groundwater
dependent ecosystem
interaction (BoM, 2016)

Level of
groundwater
dependence
(Kuginis et al. 2012)

920

Estuarine Mangrove Forest

High

Obligate

1126

Estuarine Saltmarsh

High

Obligate

1206

Southern Lowland Wet Forest

Moderate

High

1234

Estuarine Fringe Forest

High

Obligate

1913

Seagrass Meadows

High

N/A

Obligate = continuous dependency on groundwater, High = highly likely to be groundwater dependent to
some degree
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3.4.4 Threatened flora species
No threatened flora species were recorded during the surveys, and none are considered likely to
occur given the habitats present and the survey effort employed. Threatened flora are therefore not
considered further in this report.

3.5

Fauna survey results

3.5.1 Fauna habitat types
Several fauna habitat types were identified within the study area, as described in the following
sections. Some of these correspond with the PCTs described in Section 3.4.1, but important
habitat types unrelated to PCTs were also identified. Aquatic habitats are described in Section 3.6.
Intertidal sandbanks and mudflats
Extensive intertidal mudflats adjoin the eastern shore of Budd Island, and smaller intertidal
sandbanks adjoin the shoreline of the Clyde River at numerous other locations within the study
area. Larger intertidal sandbanks adjoin beaches to the east of the study area (described in the
next section), and there are also at least two intertidal sandbanks in the river channel to the east of
the study area.
There are no PCTs associated with these features, but they provide low tide foraging and high tide
roosting habitat for a range of shorebirds, including threatened and migratory species. The
threatened Eastern Curlew, Australian Pied Oystercatcher and Sooty Oystercatcher were all
recorded using this habitat type during the surveys.
However, it should be noted that the Clyde River estuary was not identified as an important site for
threatened migratory shorebirds (Avifauna Research & Services 2006), and based on shorebird
monitoring undertaken on the NSW south coast (OEH, 2015) and reports on the Eurobodalla
Natural History Society’s website, it appears other sites in the Eurobodalla LGA and elsewhere in
the bioregion are more important to waders.

Plate 9 Intertidal mudflat exposed at low tide, within the study area (left), and intertidal sandbank at
low tide east of the study area. Note presence of Australian Pied Oystercatchers.
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Beaches
Several sandy beaches are present in the study area, along the shoreline of both banks of the
Clyde River. All but one are very narrow; the exception, which adjoins the eastern end of the
existing bridge, is about 15-20 metres wide and includes a small dune vegetated with spinifex
grassland (PCT 1204), described in Section 3.4.1.
These beaches provide potential high tide roosting habitat for a range of shorebirds, including
threatened and migratory species. The latter beach also provides potential nesting habitat for the
threatened Australian Pied Oystercatcher, which was recorded roosting at it. However, the value of
this habitat is limited by disturbance from recreational activities (such as dog walking, jogging and
picnicking) in the adjoining parkland and urban areas.
Other, more extensive beaches on the northern shoreline of the river, to the east of the study area
(beyond the BIG4 Batemans Bay at Easts Riverside Holiday Park), provide similar habitat, along
with small rocky outcrops. This habitat is more secluded than that within the study area, although is
still subject to some disturbance from dog walking and other activities.
Coastal saltmarsh
The coastal saltmarsh habitat type, which corresponds to PCT 1126, occurs towards the southern
extent of the study area, where it provides foraging habitat for wading birds such as herons, egrets,
ibis and lapwings, which were all recorded within it. Threatened and migratory waders may also
forage within it from time to time, but none were recorded during the surveys.
Coastal saltmarsh within the study area does not provide optimal habitat for the threatened Whitefronted Chat, a saltmarsh specialist. It is dominated by the low-lying Sarcornia quinqueflora, with
little/none of the taller Suaeda australis that the chat favours for perching and nesting. It also
appears to be subject to relatively high levels of inundation (ie even at low tide, most of it remained
inundated during the surveys undertaken for this study), limiting foraging opportunities for this
species. It is further subject to high degrees of mangrove incursion as described in Section 3.4.1;
while these provide suitable perching, nesting and roosting sites for the White-fronted Chat, they
appear to be slowly taking over the saltmarsh that this species is ultimately dependent on.

Plate 10 Beach next to existing bridge (left) and Coastal Saltmarsh in the study area (right)
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Mangrove forest
Similar to saltmarsh, the mangrove forest habitat type (PCT 920), which occurs along Mcleods
Creek in the southern part of the study area, provides foraging habitat for wading birds such as
herons, egrets, ibis and lapwings. It also provides suitable roosting habitat for these species, as
well as for waterbirds such as cormorants and darters. It may also provide foraging habitat for
threatened and migratory waders, although these species generally prefer to forage on more open
intertidal areas. Small birds such as thornbills and gerygones also forage in this habitat type.
Hollows of various sizes are present in mature mangroves in the study area; these were not
mapped due to the large number present, and access issues (deep mud). Small hollows may
provide suitable habitat for microchiropteran bats (microbats) including threatened species such as
the Eastern Freetail Bat and Southern Myotis, both of which were recorded in the study area during
the surveys, and the Greater Broad-nosed Bat, all of which have been recorded roosting in
mangroves elsewhere in NSW (the Hunter River estuary), along with other microbat species
(McConville 2012). Both the Eastern Freetail Bay and Southern Myotis were recorded in the
surveys. There is potential for maternity roosts of such species to be present. Reptiles such as the
non-threatened Bar-sided Skink may also shelter in small mangrove hollows (personal obs). Large
hollows in mangroves however are unlikely to be used by arboreal marsupials or any other
species.
Swamp Oak floodplain forest
A small area of the Swamp Oak floodplain forest habitat type, comprising PCT 1234, occurs near
the southern extent of the study area. It is not a floristically diverse community, and has limited
habitat value for fauna: the canopy is dominated by the Swamp Oak (Casuarina glauca) and the
understorey, where present, is dominated by the sedges Baumea juncea and Juncus kraussii. It
provides foraging habitat for some small birds, such as the Yellow Thornbill, and microbats such as
Gould’s Wattled Bat, which was recorded in the study area, may roost beneath the bark of Swamp
Oaks. No hollow-bearing trees (HBTs) were recorded in this habitat type, so it is unlikely that
maternity roosts of any microbat species would be present.
Woodland/forest
Dry sclerophyll forest occurs at the northern end of the study area, and in a small part of its
western extent, near Lattas Point. This habitat type includes PCT 1206, PCT 1212, and PCT 1326.
It provides foraging, roosting and breeding resources for a range of birds; microbats and
megachiropteran bats (flying foxes); arboreal marsupials, arboreal and terrestrial reptiles; and
small mammals. Species recorded in this habitat type included a range of common woodland birds,
the Eastern Grey Kangaroo, and the threatened Greater Glider, Yellow-bellied Glider and Little
Lorikeet.
The value of this habitat within the study area is limited for many species as a result of previous
understorey clearing and fragmentation due to clearing associated with urban development,
including new residential areas. This is particularly the case at the northern end of the study area,
where the understorey is limited to scattered shrubs, grasses and groundcovers, many of which
are weeds.
However, 19 HBTs were recorded in this habitat type (Figure 3-3; note this total includes the
Greater Glider den tree and Yellow-bellied Glider feed trees). Hollow size ranges from small (less
than 10 centimetre diameter), medium (10 centimetres to 40 centimetre diameter) to large (greater
than 40 centimetre diameter). Further detail regarding HBTs in the study area is provided in
Appendix D.
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Freshwater wetland
The freshwater wetland habitat type within the study area occurs at its northern end and comprises
part of a constructed, ornamental pond. The western end of the pond is fringed by woodland/forest
(PCT 1326 and PCT 1234) with a weedy understorey, while its eastern end, which extends beyond
the study area, is fringed by mown lawns, spare scattered sedges (mainly Juncus sp.) and a mix of
planted native and exotic trees and shrubs. There are a small number of standing stags/posts
within the pond, but no reed beds and no substantial fringing sedges or long grasses.
The pond provides foraging, roosting and nesting habitat for a range of common freshwater
wetland birds, turtles, and possibly frogs such as the Striped Marsh Frog. Species recorded
included the Purple Swamphen, Chestnut Teal and Eastern Snake-necked Turtle. The pond also
provides foraging habitat for microbats, including the threatened Southern Myotis, Yellow-bellied
Sheathtail Bat and Eastern Freetail Bat, which were all recorded at it during the surveys.
However, it does not provide suitable habitat for threatened wetland birds such as bitterns and
snipe, or for threatened frogs such as the Green and Golden Bell Frog. In addition to the lack of
reeds, fringing sedges and long grasses, the predatory Mosquito Fish (Gambusia holbrooki), which
preys on frog eggs and tadpoles, is present in the pond, and low oxygen and high nutrient levels
are apparent.

Plate 11 Freshwater pond in the study area
Bridge structure
The underside of bridges and culverts often provide roosting and breeding habitat for microbats,
including the threatened Southern Myotis, which was recorded in the study area during the
surveys.
However, based on an inspection from the shore on both its eastern and western end during the
surveys, such habitat on the existing bridge structure appears to be limited. The underside of the
bridge is generally a smooth steel structure with no crevices or grab holes apparent, apart from:
• pieces of flashing extruding in some sections, visible at each end but possibly present along the
entire bridge span (Plate 12). Each piece could potentially provide microbat roosting habitat,
but such habitat appears too small and insufficiently sheltered to be suitable for a maternity
roost of any species
• large crevices at each end (Plate 12). While these may be suitable as microbat roost sites, they
appear too wide and do not appear to have grab structures within them. Furthermore, there
was no sign of bat scats on the ground beneath them.
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The bridge does provide potential nesting habitat for the Welcome Swallow and Fairy Martin, which
often construct their nests on man-made structures over or near water. While neither of these
species are threatened, their nests can provide microbat roosting habitat. However, only one
Welcome Swallow nest was observed, and there was no sign of microbats roosting on it.

Plate 12 Extruding flashing on the existing bridge (left) and large crevice at end of bridge (right)
Rock seawall
Rock seawalls line some parts of the Clyde River shoreline in the study area, particularly on its
southern bank. These provide suitable high tide roosting habitat for a range of waterbirds such as
cormorants. These are also suitable as high tide roosts for threatened and migratory waders,
including the Sooty Oystercatcher and Eastern Curlew although none were recorded using them
during the surveys.
Oyster lease posts
There are no oyster lease posts in the study area, but many are present to the west of it. Like the
seawalls, these provide suitable waterbird roosting habitat, including potential high tide roosts for
threatened and migratory waders such as the Eastern Curlew, which use these structures at other
sites in NSW (for example Botany Bay and Port Stephens). However, no birds were observed
roosting on them during the surveys.

Plate 13 Oyster lease posts west of the study area
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Urban habitats
The study area includes the urban habitats within the town of Batemans Bay, which include
scattered and small stands of mature native trees, including three HBTs that occur alongside or
near the Princes Highway (Figure 3-3). Large areas of mown turf occur in numerous parks along
the Clyde River foreshore and on sports fields towards the south of the study area. A mix of
planted native and exotic vegetation is also present in parks, residential gardens and gardens
associated with commercial premises.
While HBTs may provide roosting habitat for threatened microbats, the remainder of the urban
habitats are only likely to be suitable for common, urban-adapted species. This includes species
such as the Noisy Miner, Rainbow Lorikeet, Australian Raven, Australian Magpie, Red Wattlebird,
and Common Brushtail Possum, all of which were recorded during the surveys.

3.5.2 Fauna species
A total of 103 fauna species were recorded in the field surveys, comprising 95 native and eight
introduced species. A full list of the species recorded is provided in Appendix C. The high number
of species recorded reflects the variety of habitats present in the study area, as well as its proximity
to the large areas of relatively undisturbed estuarine and woodland habitats present in the locality.

3.5.3 Threatened and migratory species and populations
Twelve of the fauna species recorded are listed as threatened under the TSC Act and/or the EPBC
Act, and several others are listed as migratory under the EPBC Act. Figure 3-3 indicates the
locations at which they were recorded. Plates 14-18 illustrate some of the threatened species
recorded.
No threatened populations of any fauna species were recorded during the surveys.
Several other threatened and migratory species are considered to have a moderate to high
likelihood of occurrence in the study area given the presence of suitable habitat. Table 3-13,
Table 3-14 and Table 3-15 provide details of all threatened and migratory species recorded or
considered likely to occur, along with details about locations at which they were recorded and/or
the types of available habitat in the study area and surrounds.
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Table 3-13 Threatened fauna species recorded during the field surveys
Name

Status
TSC
EPBC
Act
Act

No.
recorded

Discussion

Recorded foraging on mudflats adjoining Budd Island and intertidal sandbanks east of study area. Also
recorded roosting on beaches in study area as well as beaches to its east (near the Big 4 caravan
park). Only nesting records in Batemans Bay are from Batemans Bay Marina (OEH 2015, DECC
2009), east of the study area. Beach adjoining bridge on eastern bank of Clyde River provides potential
nesting habitat, but is subject to high levels of disturbance from dog walking, picnicking etc as well as
traffic noise and light from the existing bridge. Beaches to east of study area provide more suitable
nesting habitat, although no nesting appears to have been recorded here. Relatively large number of
individuals recorded, with as many as 14 recorded on a single occasion (example Plate 14 and 15).
Resident species.
Recorded foraging on mudflats adjoining Budd Island and intertidal sandbanks east of study area
(Plate 16). Also recorded roosting on beaches in study area as well as beaches to its east (near the Big
4 caravan park), and on roof of houseboat to its west. Resident species. Nesting has been recorded on
rocky islands (Snapper Island and Tollgate Islands) to east of study area (OEH 2015).

Australian Pied
Oystercatcher
Haematopus
longirostris

E

-

37 total
observations;
up to 14
recorded at
one time

Sooty Oystercatcher
Haematopus
fuliginosus

V

-

24 total
observations;
up to 5
recorded at
one time

Eastern Curlew
Numenius
madagascariensis

-

CE,
Mig,
Mar

19 total
observations;
up to 7
recorded at
one time

Eastern Osprey
Pandion cristatus

V

Mig,
Mar

2

Recorded flying over study area. May forage in study area on occasion. Nest recorded to the west of
study area, in a tree on Budd Island.

White-bellied
Sea Eagle
Haliaeetus
leucogaster

V

Mar

2

Recorded flying over study area. May forage in study area on occasion.

Eastern
Freetail-bat

V

-
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Recorded on two beaches in study area, as well as beaches to its east (Plate 17) and west. Likely to
forage in intertidal habitats in study area, as well as elsewhere in the Clyde River estuary. Unlikely to
roost on beaches in study area due to high levels of disturbance from dog walking etc; more likely to
roost on beaches and intertidal sandbanks to its east, and oyster least posts to its west. Present in
Clyde River estuary in spring and summer, although some birds may over-winter. Clyde River estuary
not identified as an important habitat for threatened shorebirds (Avifauna Research & Services, 2006).
Based on Wildlife Atlas records and reports on Eurobodalla Natural History Society website, it appears
other sites in the Eurobodalla LGA and elsewhere in the bioregion are more important to this species
and other migratory shorebirds compared to the study area.

Detected by echolocation calls only, at ornamental freshwater pond at northern end of study area.
Likely to also forage over other waterbodies and amongst other native vegetation in study area. May
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Name

Status
TSC
EPBC
Act
Act

No.
recorded

Mormopterus
norfolkensis

Discussion

also roost in study area in HBTs including mangroves, and in man-made structures. Suitable roost sites
present in proposal area. None recorded roosting in existing bridge structure or flying out from it. No
evidence of roosting (scats) noted beneath bridge either.

Southern Myotis
Myotis macropus

V

-

Unknown

Detected by echolocation calls only, at ornamental freshwater pond at northern end of study area and
at saltmarsh at its southern end. Likely to also forage over other waterbodies and amongst other native
vegetation in study area. May also roost in study area in HBTs including mangroves, and in man-made
structures. Suitable roost sites present in proposal area. None recorded roosting in existing bridge
structure or flying out from it. No evidence of roosting (scats) noted beneath bridge either.

Yellow-bellied
Sheathtail Bat
Saccolaimus
flaviventris

V

-

Unknown

Detected by echolocation calls only, at ornamental freshwater pond at northern end of study area.
Likely to also forage over other waterbodies and amongst other native vegetation in study area. May
also roost in study area in HBTs including mangroves, and in man-made structures. Suitable roost sites
present in proposal area. None recorded roosting in existing bridge structure or flying out from it. No
evidence of roosting (scats) noted beneath bridge either.

Greater Glider
Petauroides volans

-

V

2

Recorded by Aurecon in forest patch at the northern end of study area (Plate 18), where den tree was
identified during stag-watching. Two individuals recorded in the same den tree suggests breeding
occurs in this habitat (as this species is generally solitary unless breeding). This forest patch is outside
of the proposal area. It is connected with other larger and more intact forest areas to the north and east
of study area; no other suitable habitat present in study area.

Yellow-bellied Glider
Petaurus australis

V

-

1

Recorded by EnviroKey in forest patch at the northern end of study area, along with a possible feed
tree identified by incisions on trunk. This forest patch is outside of the proposal area. It is connected
with other larger and more intact forest areas to the north and east of study area; no other suitable
habitat present in study area.

Grey-headed Flyingfox
Pteropus
poliocephalus

V

V

>100

Recorded flying over study area, and likely to forage on trees in it, including within the proposal area.
No camps were recorded in study area. Large camps (comprising an estimated maximum of 100,000
individuals in 2016) have been present in Batemans Bay, at the Water Gardens and Catalina, although
the numbers present fluctuates seasonally, based on availability of food, and none were present in the
camps as of June 2017 (Eurobodalla Shire Council website, accessed August 2017).

Little Lorikeet
Glossopsitta pusilla

V

-

4

Recorded in the study area in forest west of Mcleods Creek, near Lattas Point. Known breeding habitat
in this area, which is outside of the proposal area.

Australian Grayling

V

-

-

Known to occur in the Clyde River, which supports an important population of the species, necessary to
the long term survival and recovery of the species (Backhouse et al. 2008). While adults live upstream
in freshwater habitats, newly-hatched larvae would drift downstream through the study area and out to
sea from early February-early March, and juveniles then return through the study area to the freshwater
habitats after about six months (around November of their first year).
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Table 3-14 Other threatened fauna species considered likely to occur in the study area
Name

Status
TSC
EPBC
Act
Act

Little Tern
Sternula albifrons

Likelihood of
occurrence

Discussion

May forage on occasion in intertidal habitats in study area, as well as elsewhere in the Clyde
River estuary, although there are no records of this species in the estuary on the Atlas of NSW
Wildlife. Unlikely to roost or nest on beaches in study area due to high levels of disturbance
from dog walking etc. More likely to roost on beaches and intertidal sandbanks to its east. No
nesting records in Batemans Bay. Migratory species; may occur in Clyde River estuary in
spring and summer, although some birds may also over-winter. However, Clyde River not
identified as an important habitat for threatened shorebirds (Avifauna Research & Services,
2006), and based on Atlas of NSW Wildlife records, OEH (2015) and reports on Eurobodalla
Natural History Society website, it appears other sites in the Eurobodalla LGA and elsewhere
in the bioregion are more important to this species than the study area.
May forage on occasion in intertidal habitats in study area, as well as elsewhere in the Clyde
River estuary, although there are no records of this species in the estuary on the Atlas of NSW
Wildlife. Unlikely to roost on beaches in study area due to high levels of disturbance from dog
walking etc. More likely to roost on beaches and intertidal sandbanks to its east. No nesting
records in Batemans Bay. Resident species. However, Clyde River not identified as an
important habitat for threatened shorebirds (Avifauna Research & Services, 2006), and based
on Atlas of NSW Wildlife records, OEH (2015) and reports on Eurobodalla Natural History
Society website, it appears other sites in the Eurobodalla LGA and elsewhere in the bioregion
are more important to this species than the study area.
May forage in intertidal habitats in study area on occasion, as well as elsewhere in the Clyde
River estuary, although there are no records of any of these species in the estuary on the
Atlas of NSW Wildlife. Unlikely to roost on beaches in study area due to high levels of
disturbance from dog walking etc. More likely to roost on beaches and intertidal sandbanks to
its east. Migratory species; may occur in Clyde River estuary in spring and summer, although
some birds may also over-winter. However, Clyde River not identified as an important habitat
for threatened shorebirds (Avifauna Research & Services, 2006), and based on Atlas of NSW
Wildlife records and reports on Eurobodalla Natural History Society website, it appears other
sites in the Eurobodalla LGA and elsewhere in the bioregion are more important to these
species than the study area.

E

Mig, Mar

Moderate

Hooded Plover
Thinornis rubricollis

CE

V

Moderate

Black-tailed Godwit
Limosa limosa

V

Mig, Mar

Moderate

Curlew Sandpiper
Calidris ferruginea

CE

E, Mig,
Mar

Moderate

Red Knot
Calidris canutus

-

E, Mar,
Mig

Moderate

Great Knot
Calidris tenuirostris

V

CE, Mig,
Mar

Moderate

Terek Sandpiper
Xenus cinereus

V

Mig, Mar

Moderate

Broad-billed Sandpiper

V

Mig, Mar

Moderate
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Name

Status
TSC
EPBC
Act
Act

Likelihood of
occurrence

Discussion

Limicola falcinellus
Sanderling
Calidris alba

V

Mig, Mar

Moderate

Greater Sand Plover
Charadrius leschenaultii

V

V, Mig,
Mar

Moderate

Lesser Sand Plover
Charadrius mongolus

V

E, Mig,
Mar

Moderate

Eastern Bentwing Bat
Miniopterus schreibersii
oceanensis

V

-

High

The Eastern Bentwing Bat almost certainly occurs in the study area due to its widespread
distribution and the presence of suitable habitat, but it would only be present in the nonbreeding season in winter, which is why it wasn’t detected during surveys.
High likelihood of foraging and roosting in the study area, and potential to roost on the bridge

Powerful Owl
Ninox strenua

V

-

Moderate

Potential to forage in the study area and considered to be the only large forest owl likely to do
so given it often occurs in urban habitats. Unlikely to roost or nest in study area; although
suitable roost and nest trees are present in the study area, preferred roosting and nesting
habitat (gully forest) is not.

Glossy Black Cockatoo
Calyptorhynchus
lathami

V

-

Moderate

Proximity of Batemans Bay town to theoretically suitable habitat in the study area is likely to
limit actual habitat suitability.

Gang-gang Cockatoo
Callocephalon
fimbriatum

V

-

Moderate

White-fronted Chat
Epthianura albifrons

V

-

Moderate
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Table 3-15 Migratory fauna species recorded or considered likely to occur in the study area
Name
Status
No.
Likelihood of Discussion
recorded
occurence
TSC
EPBC
Act
Act
Whimbrel
Numenius phaeopus

-

Mig

1

Present

Recorded at beach to east of study area. May forage in intertidal habitats in
study area, as well as elsewhere in the Clyde River estuary. Unlikely to roost on
beaches in study area due to high levels of disturbance from dog walking etc.
More likely to roost on beaches and intertidal sandbanks to its east. Migratory
species; present in spring and summer, although some birds may also overwinter. Based on Atlas of NSW Wildlife records and reports on Eurobodalla
Natural History Society website, it appears other sites in the Eurobodalla LGA
and elsewhere in the bioregion are more important to migratory shorebirds,
including this species, than the study area.

Caspian Tern
Hydroprogne caspia

-

Mig,
Mar

14

Present

Recorded flying over the Clyde River in study area, and likely to forage within it.
Also recorded roosting on large intertidal sandbank, to east of study area.

Little Egret
Egretta garzetta

-

Mar

4

Present

Recorded foraging on mudflats adjoining Budd Island, and in mangroves
adjoining the Princes Highway.

Bar-tailed Godwit
Limosa lapponica

-

Mig,
Mar

0

Moderate

Common Sandpiper
Actitis hypoleucos

-

Mig,
Mar

0

Moderate

Sharp-tailed Sandpiper
Calidris ferruginea

-

Mig,
Mar

0

Moderate

Pectoral Sandpiper
Calidris melanotos

-

Mig,
Mar

0

Moderate

May forage on occasion in intertidal habitats in study area, as well as elsewhere
in the Clyde River estuary, although there are no records of any of these
species in the estuary on the Atlas of NSW Wildlife. Unlikely to roost on
beaches in study area due to high levels of disturbance from dog walking etc.
More likely to roost on beaches and intertidal sandbanks to its east. Occurrence
in Clyde River would generally be limited to spring and summer, although some
birds may also over-winter. However, based on Atlas of NSW Wildlife records
and reports on Eurobodalla Natural History Society website, it appears other
sites in the Eurobodalla LGA and elsewhere in the bioregion are more important
to migratory shorebirds than the study area.

Double-banded Plover
Charadrius bicinctus

-

Mig,
Mar

0

Moderate

Little Curlew
Numenius minutus

-

Mig,
Mar

0

Moderate

Common Greenshank
Tringa nebularia

-

Mig,
Mar

0

Moderate

Eastern Great Egret
Ardea alba

-

Mar

0

High
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Name

Status
TSC
EPBC
Act
Act

No.
recorded

Likelihood of
occurence

Discussion

Cattle Egret
Ardea ibis

-

Mar

0

High

Likely to forage on mudflats and amongst mangroves in the study area. May
also forage on mown turf.

Oriental Cuckoo
Cuculus optatus

-

Mig

0

Moderate

May forage on occasion in woodland habitats within the study area.

Black-faced Monarch
Monarcha melanopsis

-

Mig,
Mar

0

Moderate

Spectacled Monarch
Monarcha trivirgatus

-

Mig,
Mar

0

Moderate

Rufous Fantail
Rhipidura rufifrons

-

Mig,
Mar

0

Moderate

Satin Flycatcher
Myiagra cyanoleuca

-

Mar

0

Moderate
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Figure 3-3: Threatened and migratory species and HBTs recorded in the study area

Batemans Bay Bridge replacement
Biodiversity assessment

52

Plate 14 Australian Pied Oystercatchers foraging in the intertidal zone to the east of the study area
(image: Ed Cooper, Aurecon)

Plate 15 A group of eight Australian Pied Oystercatchers roosting (with a Masked Lapwing) to the
east of the study area (image: Steve Sass, EnviroKey)

Batemans Bay Bridge replacement
Biodiversity assessment

53

Plate 16 Sooty Oystercatchers foraging to the east of the study area (image: Ed Cooper, Aurecon)

3.5.4 Matters of National Environmental Significance
Threatened species and ecological communities
Two of the PCTs mapped in the study area – Coastal Saltmarsh and Illawarra and south coast
lowland forest and woodland – are listed as threatened under the EPBC Act, as indicated in Table
3-9, and three species listed as threatened under the EPBC Act were recorded during the field
surveys. These were the Eastern Curlew, Greater Glider and Grey-headed Flying-fox (Table 3-13).
One additional threatened species listed under the EPBC Act, the Australian Grayling, is also
known to occur in the Clyde River. Another two threatened species listed under the EPBC Act are
considered to have a moderate likelihood of occurrence; these are the Curlew Sandpiper and Red
Knot (Table 3-14).
Migratory species
Six species listed as migratory or marine under the EBPC Act were recorded in the study area
during the field surveys, as indicated in Table 3-13. These were the Eastern Curlew, Eastern
Osprey, White-bellied Sea Eagle, Whimbrel, Caspian Tern and Little Egret. Another 14 migratory
and/or marine species listed under the EPBC Act are considered to have a moderate to high
likelihood of occurrence in the study area (Table 3-15).
Wetlands of international importance
Although the Clyde River estuary is listed on the Directory of Important Wetlands, the study area
does not contain any wetlands of international importance, listed under the Ramsar Convention.
World and natural heritage
The study area does not lie within any world or natural heritage sites.
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Plate 17 Eastern Curlew adjacent to the study area (image: Steve Sass, EnviroKey)

Plate 18 Greater Glider in a hollow-bearing tree in the study area (image: Ed Cooper, Aurecon)
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3.6

Aquatic survey results

The estuarine habitats within and near the study area have been modified by aquaculture and
tourism operations. The most notable modifications are within the intertidal zone on the southern
bank, to facilitate access for tourism operations, and within the subtidal zone, for the operation of
oyster leases. These modifications have resulted in a simplification of components of the estuary,
with a poor terrestrial and aquatic interface.
Marine vegetation identified and mapped within the study area is indicated with other PCTs in
Figure 2-1. Further details in relation to its occurrence and extent in the study area described
below. The location of oyster leases in the study area is indicated in Figure 2-1.
The northern bank upstream of the existing bridge is heavily incised, with a steep grade from the
bank to the observable bed of the river. Sandy intertidal margins appear to be highly mobile, but at
depths of two metres below the surface, extensive seagrass beds are present, with potential
Posidonia australis observed at these greater depths. Scattered beds of Zostera capricorni were
observed in the shallower subtidal zones were sediment movement was less evident. The
substrate is mostly a sandy matrix with some fine silt/clay particles. No other marine vegetation
was observed in this zone as it was structurally simplified, with mainly bare bed, and scattered
seagrasses within an incised channel.
The northern bank downstream of the bridge includes part of an extensive sandbar that continues
for over 1.5 kilometres downstream. The aquatic environment in this part of the study area is
typical of riverine environments downstream of an inside bend. These points in rivers are typically
highly active, with constant accumulation of sediments occurring as is evident by the presence of
the extensive sandbar. As this section is considered highly active/mobile, there is limited
opportunity for the colonisation of marine vegetation. As such only small patches of seagrass were
observed at depths greater than two metres. Although it was not possible to identify the species
present, it considered most likely to be Zostera spp. given the instability of the substrates.
The southern bank upstream of the bridge has been substantially modified for boat launching
facilities, pavements and introduction of fill for a public open space. At the interface between
modifications on the bank of the Clyde River and the river channel is a rock wall, as well as jetties
for aquaculture operations. As such the intertidal zone in this section features a shallow mud flat
extending about five metres from the bank which then falls steeply away to depths greater than two
metres.
Scattered beds of Zostera muelleri (in the intertidal to subtidal zone) and Z. capricorni (subtidal
zone only) are present on the narrow mudflat upstream of the slipway and Z. muelleri is present
immediately upstream of the bridge. The substrate in this part of the study area is mostly a silt/clay
matrix with some coarser particles (sand) evident. Extensive seagrass meadows are present
between the confluence of Mcleods Creek and the public open space. Z. muelleri was collected
along the margins and it is assumed that, as a result of high boat traffic and the inability of
Posidonia australis to tolerate disturbance, the seagrass meadow is mostly Z. muelleri.
The southern bank downstream of the bridge features two jetties to support tourism operations and
larger vessels, with extensive hardstand and maintained lawns in areas of public open space. A
rock wall has been constructed at the interface of the Clyde River and terrestrial environments. In
this part of the study area there are extensive beds of Z. muelleri occurring as monocultures, and
separate patches of macroalgae beds which are mostly comprised of Sargassum sp. and Ecklonia
sp. The substrate in the subtidal section is silt/clay dominated and features a broader mud flat
section up to 12 metres wide before declining steeply to greater depths. The shoreline and margins
of the intertidal zone are a sand dominated compact matrix.
The study area provides suitable habitat for part of the life cycle of one threatened fish species, the
Australian Grayling. This species undertakes spawning migrations between autumn and early
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winter, with adults migrating upstream to freshwater reaches to spawn. Six months after drifting out
to sea, the larvae then return to freshwater environments.
The Clyde River is identified as containing a nationally important population of the Australian
Grayling (listed as vulnerable under the EPBC Act and endangered under the FM Act), in the
National Recovery Plan for the Australian Grayling Prototroctes maraena (Backhouse et al. 2008).
The Clyde River, including the study area, is considered Type 1 Highly Sensitive Key Fish Habitat
and Class 1 Major Key Fish Habitat due to the following:
•
•
•
•
•
•
•

seagrass meadows greater than five square metres of Zostera sp. are present
Posidonia australis may be present
Coastal Saltmarsh greater than five square metres is present
presence of marine macroalgae
presence of SEPP 14 Wetland
it is within a Marine Park
it is a permanently flowing estuarine waterway, and contains habitat for a threatened fish
species.

As described in Section 3.4.1, the study area also contains mangrove forest, saltmarsh and
macroalgae, all of which are protected marine vegetation under the FM Act.

3.7

Critical habitat

No critical habitat, as defined under the TSC Act, is present within the study area.

3.8

Wildlife connectivity corridors

The South East Corner bioregion in which the study area is located contains large native
vegetation remnants, including conservation reserves and State forests (DECCW 2010).
Although none occur within the study area, wildlife corridors have been mapped near the study
area by DECCW (2010). There is habitat connectivity between these corridors and vegetation
within the study area for some species, but the modified nature of most vegetation within the study
area, and its location within and at the edge of the town of Batemans Bay, limits its value. The
exception to this is the vegetation at the southern end of the study area, where the mapped PCTs
are continuous with larger areas of these communities to the south, west and north of the study
area. This includes riparian vegetation and large tracts of adjoining forest on both sides of the
Clyde River, upstream of the study area. The Clyde River itself provides connectivity between
upstream freshwater habitats and downstream estuarine and marine habitats.

3.9

State Environmental Planning Policies

3.9.1 SEPP 14 Coastal Wetlands
The southern part of the study area, comprising an area of 15.07 hectares, lies within the
boundaries of a mapped SEPP 14 Coastal Wetland (no. 212). As mentioned in Section 3.2, this
part of the study area includes the lower reaches of Mcleods Creek and features mangrove forests,
saltmarsh, seagrass meadows and intertidal mudflats. The PCTs in the study area that occur within
the mapped SEPP 14 wetland boundary, and their condition and extent, are described in
Table 3-16.
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Table 3-16 Plant community types recorded in the study area within mapped SEPP 14 Coastal
Wetland
PCT
number

PCT name

Condition Equivalent TEC
class

Area
(ha)

920

Mangrove forests in estuaries of the
Sydney Basin Bioregion and South East
Corner Bioregion

Moderate/
Good

None (FM Act
protected marine
vegetation)

11.52

1126

Saltmarsh in estuaries of the Sydney
Basin Bioregion and South East Corner
Bioregion

Moderate/
Good

Coastal Saltmarsh
TEC (EPBC Act
vulnerable, TSC Act
endangered)

1.59

1206

Spotted Gum – Blackbutt shrubby open
forest on the coastal foothills, southern
Sydney Basin Bioregion and northern
South East Corner Bioregion

Moderate/
Good

None

0.29

1234

Swamp Oak swamp forest fringing
estuaries, Sydney Basin Bioregion and
South East Corner Bioregion

Moderate/
Good

Swamp Oak
Floodplain Forest
TEC (TSC Act
endangered)

0.75

1326

Woollybutt - White Stringybark - Forest
Red Gum grassy woodland on coastal
lowlands, southern Sydney Basin
Bioregion and South East Corner
Bioregion

Moderate

Lowland Grassy
Woodland in the
South East Corner
Bioregion (TSC Act
endangered)

0.17

1913

Seagrass meadows of the estuaries and
lagoons of the New South Wales coast

Moderate/
Good

None (FM Act
protected marine
vegetation)

0.75

N/a

Urban native and exotic vegetation

Moderate/
Good

None

Not
mapped

None of the threatened fauna species recorded during the surveys were recorded within the SEPP
14 wetland. The Australian Grayling could occur within the Mcleods Creek waterway on occasion
during its migration from upstream freshwater habitats to the ocean, but is more likely to occur in
the main Clyde River channel. One migratory species – the Little Egret – was recorded foraging
amongst the mangroves adjacent to the Princes Highway, but the only other fauna species
recorded in the wetland were common waterbirds such as the White-faced Heron and Australian
White Ibis, common small birds such as the Superb Fairy Wren and Yellow Thornbill, and, in areas
such as the carpark that partially lies within the mapped wetland boundary, urban-adapted species
such as the Noisy Miner.
The SEPP 14 wetland within the study area does however provide suitable habitat for some
threatened species. Hollow-bearing mangroves provide suitable roost sites, including maternity
roosts, for a number of threatened microbats including the Southern Myotis, Eastern Freetail Bat,
and Yellow-bellied Sheathtail Bat, all of which were recorded in the study area (Section 3.5.3).
Intertidal mudflats are likely to be used, at least on occasion, by threatened shorebirds such as the
Eastern Curlew, Australian Pied Oystercatcher and Sooty Oystercatcher that were recorded
elsewhere in the study area. In addition, threatened raptors such as the White-bellied Sea-eagle
and Eastern Osprey, which were recorded elsewhere in the study area, are likely to forage in the
mapped SEPP 14 wetland. As discussed in Section 3.5.1, the saltmarsh within the study area in
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general, including that within the SEPP 14 wetland, does not appear optimum for the White-fronted
Chat, but this species may nevertheless also occur in the SEPP 14 wetland on occasion.
The mapped boundary of the wetland extends into the proposal area (Figure 4-1). Impacts to the
wetland are discussed in Section 4.9. Management measures that would be implemented in
relation to it are presented in Section 5.2.

3.9.2 SEPP 44 Koala Habitat
Of the tree species used to define potential koala habitat by State Environmental Planning Policy
No 44 - Koala Habitat Protection (SEPP 44), only the Forest Red Gum (Eucalyptus tereticornis)
was recorded in the study area, where it may constitute at least 15 per cent of the total number of
trees in the upper or lower strata of the tree component of the PCTs in which it occurs. Potential
Koala habitat as defined by SEPP 44 is therefore present in the study area.
However, there is no known resident Koala population present. No Koalas or signs of their
presence were recorded during the surveys and there are no recent records in the study area – the
most recent record in the locality according to the Atlas of NSW Wildlife was from 2006, about one
kilometre south of the study area. Joliffe et al. (2013) furthermore reported that, since 2009, there
had been no clear evidence of Koalas persisting in the Eurobodalla LGA, and the impression from
formal records and local knowledge was that Koala numbers in the LGA, which had declined since
the mid-20th century, were at a critical point by about the year 2000. Very few Koalas appear to
remain on the NSW south coast as a whole, and most recent sightings are concentrated about 100
kilometres south of the study area (OEH 2016). There is therefore no core Koala habitat, as
defined by SEPP 44, in the study area.
Consequently, neither Koalas nor SEPP 44 are considered further in this report.

3.9.3 SEPP 71 Coastal Protection
State Environmental Planning Policy No 71 – Coastal Protection (SEPP 71) applies to the study
area, given its location in the coastal zone, and moreover its location in a ‘sensitive coastal
location’ as defined by SEPP 71:
• within 100 metres above mean high water mark of an estuary
• land declared as a marine park under the Marine Estate Management Act 2014
• land within 100 metres of any land to which SEPP 14 applies.
SEPP 71 requires consideration of the following matters by a consent authority in relation to
biodiversity when it determines a development application to carry out development on land to
which it applies:
• measures to conserve animals (within the meaning of the TSC Act and plants (within the
meaning of that Act), and their habitats,
• measures to conserve fish (within the meaning of Part 7A of the Fisheries Management Act
1994) and marine vegetation (within the meaning of that Part), and their habitats; and
• existing wildlife corridors and the impact of development on these corridors.
This report addresses all of these matters, with management measures provided in Section 5.2.
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4

Impact assessment

4.1

Overview

The proposal area shown in Figure 4-1, includes all expected construction activities and
operational components associated with the proposal. This includes site compounds and ancillary
facilities as well as the new bridge and realigned road, including batters and drainage structures
etc.
Within this footprint, the proposal would result in the following impacts to biodiversity:
• clearing of native vegetation, including TECs, protected marine vegetation and HBTs
• water pollution
• turbidity, sedimentation and erosion
• changes to hydrological regimes
• loss of potential (although unlikely) microbat roosts on existing bridge
• increased noise, light and vibration
• disturbance to aquatic habitats
• disturbance to an area mapped as SEPP 14 Coastal Wetland.
The proposal would also have potential for the following additional impacts to biodiversity:
• disturbance to groundwater dependent ecosystems
• injury and mortality of fauna
• increased habitat fragmentation
• invasion and spread of weeds
• invasion and spread of pathogens and disease.
These impacts are discussed in further detail in the following sections. Most impacts would be
limited to the construction phase, although some would potentially be relevant to operation.
Impacts would be minimised through the implementation of the management measures presented
in Section 5.2.

4.2

Construction impacts

4.2.1 Clearing of native vegetation
The overall proposal would result in the removal of up to 2.05 hectares of vegetation representative
of seven PCTs plus Macroalgae (Table 4-1), during the construction phase. This includes small
areas of the Coastal Saltmarsh TEC, Mangrove Forest, Seagrass Meadows, and Macroalgae, all
of which constitute protected marine vegetation under the FM Act as well as key fish habitat as
defined by DPI. The proposal would also result in removal of small areas (about 0.72 hectares total
combined) of Woollybutt- White Stringybark - Forest Red Gum Forest, including part of a patch that
meets the minimum condition thresholds of the Illawarra and South Coast Lowland Forest and
Woodland EPBC-listed and Lowland Grassy Woodland in the South East Corner Bioregion TSClisted TEC. The proposal would also result in the removal of a small area of Swamp Oak
Floodplain Forest TEC (about 0.05 hectares). In addition, small areas of Spinifex Beach Strand
Grassland, Spotted Gum - Blackbutt shrubby open forest would be removed.
Some of the Coastal Saltmarsh and Mangrove Forest that would be removed are located within the
mapped boundary of the SEPP 14 Coastal Wetland (ie within the EIS proposal area), as indicated
in Table 4-1 and discussed further in Section 4-4.
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Figure 4-1: PCTs and EEC within the proposal area
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Table 4-1 Areas of each PCT, plus macroalgae, to be cleared
Plant community
type (PCT)
Saltmarsh in
estuaries of the
Sydney Basin and
South East Corner
Mangrove forest in
estuaries of the
Sydney Basin and
South East Corner
Seagrass meadows
of the estuaries and
lagoons of the New
South Wales coast
Swamp Oak
swamp forest
fringing estuaries,
Sydney Basin and
South East Corner
Spinifex beach
strand grassland,
Sydney Basin
Bioregion and
South East Corner
Bioregion

Threatened
ecological
community (TEC)
Coastal Saltmarsh/
Subtropical and
Temperate
Saltmarsh

Proposal
area (ha)

REF
proposal
area

EIS
proposal
area

TSC
Act

FM
Act

EPBC
Act

E

PMV

V

0.01

0

0.01

-

-

PMV

-

0.10

0.04

0.06

-

-

PMV

-

0.35

0.35

0

E

-

DCA

0.05

0.05

0

-

-

-

-

0.26

0.26

0

-

-

PMV

-

0.04

0.04

0

Swamp Oak
Floodplain Forest

Macroalgae

Status

Spotted Gum Blackbutt shrubby
open forest on the
0.52
0.52
0
coastal foothills,
southern Sydney
Basin and northern
South East Corner
Woollybutt - White
Lowland Grassy
Stringybark - Forest Woodland in the
E
Red Gum grassy
South East Corner
Bioregion
woodland on
0.72
0.72
0
coastal lowlands,
Illawarra and South
southern Sydney
Coast Lowland
Basin Bioregion
CE
Forest and
and South East
Woodland
Corner Bioregion
Total
2.05
1.98
0.07
V = Vulnerable ecological community, E = Endangered ecological community, CE = Critically endangered
ecological community, PMV = Protected marine vegetation, DCA = Draft conservation advice prepared, but
not yet listed

The mangroves, seagrass and macroalgae to be cleared are in moderate to good condition (Plate
19). However, the saltmarsh to be cleared occurs in a highly modified environment (Plate 19), and
is discussed further in Section 4.4.
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Plate 19 Mangroves (left) and adjoining small, linear patch of Coastal Saltmarsh at bottom of road
embankment (right) that would be cleared for the proposal
Vegetation described in Section 3.4.1 as ‘urban native and exotic’ and ‘cleared land’, which was
not mapped as it is not considered representative of any PCT, would also be cleared. This
vegetation mainly comprises mown turf, and a mix of scattered native and exotic trees and shrubs,
(Plate 8).
Five of the 21 HBTs mapped in the study area are within the proposal area and would be likely to
be removed. Details on numbers and sizes of hollows within the proposal area are provided in
Appendix D. In addition, some hollow-bearing mangroves would be cleared; these were not
mapped due to the large number observed and access issues, as described in Section 3.5.1.
However, the majority to be removed comprise younger individuals with no visible hollows.
Saltmarsh and mangrove clearing would be required for the new road alignment and associated
batters near the southern approach to the bridge. Clearing of forest (including the Illawarra and
South Coast Lowland Forest and Woodland / Lowland Grassy Woodland in the South East Corner
Bioregion and Swamp Oak Floodplain Forest TECs) and spinifex grassland PCTs would be
required to the north of the bridge, for the new road alignment, construction compounds and/or
other ancillary facilities. Seagrass and macroalgae would be cleared and/or potentially smothered
during instream works.
The overall amount of vegetation to be removed is small relative to the amount that would remain
undisturbed in the study area and the wider locality, which features large areas of estuarine
vegetation including saltmarsh, mangroves, seagrass meadows, and macroalgae as well as
extensive forest and woodland areas as described in Section 3.2. It should furthermore be noted
that the actual amount of vegetation to be cleared would likely be less than that described above,
which is the worst case scenario. For example, it may be possible to situate ancillary facilities so
that no tree removal is required and these opportunities will be investigated further through detailed
design.
Vegetation clearing would result in the removal of only a small amount (1.78 hectares) of potential
foraging habitat for some of the threatened woodland bird species that have a moderate to high
likelihood of occurrence within the study area, as well as the Grey-headed Flying-fox, which was
recorded flying over it. Such habitat is likely to be very marginal for the threatened woodland birds
given its location within and adjacent to the Batemans Bay town centre, and insignificant in terms
of the Grey-headed Flying-fox, which forages over a very wide area. Most fauna using this
vegetation would be common habitat generalists, including urban-adapted species.
Removal of HBTs, including mangroves, could result in destruction of roost sites, including
maternity roosts (if present) for microbats including threatened species such as the Eastern
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Freetail Bat, Southern Myotis, and Greater Broad-nosed Bat. All of these species have been
recorded roosting in mangroves as discussed in Section 3.5.1, and the former two were recorded
in the study area.
Removal of HBTs is also likely to result in loss of shelter habitat for common species such as the
Common Brushtail Possum, but is unlikely to impact on any threatened arboreal marsupials or
threatened cockatoos and lorikeets. The HBTs in the proposal area are very unlikely to be used by
these species given their location in highly modified environments within and adjacent to the
Batemans Bay town centre and adjacent to the busy Princes Highway. The locations at which such
species (the Greater Glider, Yellow-bellied Glider and Little Lorikeet) were recorded are outside of
the proposal area, within more intact areas of woodland that provide superior habitat and have
connectivity with extensive bushland areas.
Apart from the removal of hollows described above, removal of mangroves would result in a small
reduction in foraging habitat for some small birds and waders, including the migratory Little Egret,
which was recorded in this part of the study area as well as at other locations within it. However,
given the large areas of mangroves that would remain undisturbed in the study area and elsewhere
in the locality, the impact of removal of this small area on such fauna would be very minor. It is
unlikely that any threatened waders would use this particular part of the study area given its
location adjacent to the existing Princes Highway and their preference to forage and roost in more
open areas such as intertidal mudflats and sandbanks.
Similarly, the removal of saltmarsh would be unlikely to impact on the White-fronted Chat or any
other fauna species given the very small area to be removed, and its location immediately adjacent
to the existing Princes Highway.
The management measures presented in Section 5.2 would be implemented to keep impacts to
native vegetation and associated fauna habitat to the minimum required for the proposal.

4.2.2 Water pollution
The proposal would involve instream works, works within the intertidal zone, and land-based works
in adjacent areas. There would therefore be potential for water pollution, for example due to
hydrocarbon leaks or spills from vehicles or equipment used in the construction phase.
Surface excavation required for the proposal would be likely to expose ASS, with potential for
acidification. Instream excavation would also be likely to disturb ASS, with potential for release of
aluminium, iron and arsenic into the water column. However, the construction (and demolition)
method proposed will contain and extract all material, which will then be stored and treated in fully
bunded stockpiles. This will result in no material entering the water column and prevent surface
water run-off from exposed sediments entering the Clyde River.
The potential for water pollution would be avoided or minimised through construction methods,
such as drilling for new piles to be encased in a sleeve, and through implementation of other
management measures outlined in Section 5.2.

4.2.3 Turbidity, erosion and sedimentation
Instream works (such as construction of new piles and removal of existing bridge piles); and landbased works including vegetation clearing, excavation, and other earthworks have the potential to
result in localised increases in turbidity (or suspended sediments) and erosion and sedimentation.
This could cause localised reductions in light penetration and/or localised smothering of marine
vegetation, including seagrass meadows and macroalgae beds, and has potential to affect
breeding success of the threatened Australian Grayling: potential to cause stress to adults during
spawning; cause smothering of eggs, reducing their ability to develop; and cause the erosion of
fish gills, particularly as larvae are highly susceptible during development. Increased turbidity from
instream works that take place when larvae/juveniles are migrating back through the study area to
freshwater could also adversely affect their ability to locate freshwater environments upstream.
Increased turbidity could also cause localised reductions in foraging resources for threatened and
migratory shorebirds, and sedimentation and erosion could have loclaised impacts on other native

Batemans Bay Bridge replacement
Biodiversity assessment

64

vegetation including the saltmarsh TEC and mangroves. Similarly, increased turbidity, erosion and
sedimentation could have localised detrimental impacats to oyster leases.
However, the potential for turbidity during construction of piers for the new bridge and demolition of
existing piers would be minimised. The construction and demolition methodology would contain
and extract all material, which will then be stored and treated in fully bunded stockpiles. This will
result in no material entering the water column and prevent surface water run-off from exposed
sediments entering the Clyde River.
The potential for increased turbidity, erosion and sedimentation would be avoided or minimised
through construction methods, as discussed above, and through implementation of other
management measures outlined in Section 5.2.

4.2.4 Changes to hydrological regimes
The following aspects of the proposal would have potential to cause changes to the existing
hydrological regimes in the study area during the construction phase:
• new pier configuration compared to the existing bridge
• changes to topography and existing drainage patterns due to the new highway alignment
• deployment of temporary instream structures, such as coffer dams and silt curtains.
Changed hydrological regimes may impact on patterns of sediment accretion and erosion
upstream and downstream of the proposal area, which in turn could cause changes to intertidal
mudflats and sandbanks that provide foraging and/or roosting habitat for threatened and migratory
waders, as well as to beaches used by these species for roosting and that are also potential
nesting sites for the threatened Australian Pied Oystercatcher.
However, such impacts would be minor given the dynamic nature of the sandbar as described in
Section 3.6, and would be unlikely to substantially alter or reduce the amount or quality of intertidal
habitat available for threatened and migratory wading birds, or of habitat available for seagrass and
threatened fish species. The management measures outlined in Section 5.2 would be implemented
to ensure this is the case. Further details on hydrology impacts are detailed in the Batemans Bay
Bridge Hydrology and Coastal Processes Assessment (Aurecon, 2017).

4.2.5 Loss of potential microbat roosts on existing bridge
Although no microbats were observed flying out from the existing bridge during the surveys and no
other evidence of them using it as a roost site was identified (Section 3.5.1), given the high
likelihood of microbats in the study area, including threatened species such as the Southern
Myotis, and the Eastern Bent-wing Bat, it is considered possible that the bridge could be used as a
roost site from time to time. Demolition of the existing bridge could therefore result in removal of
potential roosting habitat for these species, as well as injury or mortality to any roosting individuals
present at the time of demolition. However, given there does not appear to be any suitable
maternity roost habitat on the bridge (as discussed in Section 3.5.1), bridge demolition would be
unlikely to result in removal of a maternity roost of any microbat species.
The management measures presented in Section 5.2 would be implemented to ensure potential
impacts to roosting microbats are avoided or minimised.

4.2.6 Noise, vibration, light and movement
The study area currently experiences ongoing noise, light and vibration from regular traffic
movements along the Princes Highway and elsewhere in the town of Batemans Bay, as well as
from watercraft on the Clyde River. The proposal would increase noise, vibration and potentially
light during construction, through plant and machinery operation and lighting of work areas,
construction compounds, and other ancillary facilities including the proposed batching plant. The
proposal would also result in increased movements of vehicles, machinery and people within the
proposal area, including at ancillary facilities. This could result in increased disturbance to fauna
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species, particularly shorebirds including the threatened Australian Pied Oystercatcher and
Eastern Curlew that are often easily deterred by visible movements particularly from the beach that
is adjacent to the proposed Korners Park ancillary facility.
The presence of fauna, including threatened and migratory species, within the study area indicates
some tolerance of existing noise, vibration, light and movement levels, but increased levels could
cause some species to temporarily or permanently vacate the study area. Species of particular
concern in this regard are fish, threatened and migratory shorebirds, and threatened arboreal
marsupials. The latter were recorded outside the proposal area, but could be subject to
disturbance from noise, vibration and light at the proposed construction compound that would be
located near the habitat in which they were recorded.
The potential for adverse impacts resulting from increased noise, vibration, light and movement
would be avoided or minimised though implementation of the management measures outlined in
Section 5.2.

4.2.7 Disturbance to groundwater dependent ecosystems
As discussed in Section 3.4.3, five of the PCTs identified in the study area are considered to be
groundwater dependent. However, two of the three PCTs that would be cleared for the proposal
occur in the intertidal zone, in which surface water is likely to be more important than groundwater
to the ecosystems present.
The remaining PCT (Spotted Gum – Blackbutt shrubby open forest on the coastal foothills,
southern Sydney Basin Bioregion and northern South East Corner Bioregion) and other vegetation
to be cleared would be limited to scattered trees, shrubs and mown grass, in areas that have been
substantially cleared and/or landscaped in the past for the existing highway and other
developments within the town of Batemans Bay. The interaction between vegetation and
groundwater is likely to have been altered as a result of this previous clearing and associated
development. Excavation required for the proposal could result in further alteration of groundwater
flows, with some potential to impact on groundwater dependent ecosystems.
However, given the relatively small area directly impacted by the proposal and particularly the
small amount of excavation that would be involved, it is considered that any such impacts would be
minimal, with the local groundwater resource unlikely to be significantly reduced in terms of
availability or extent. It is expected that any impacts on groundwater dependent ecosystems would
be localised and minor.
Management measures would be implemented to ensure this is the case (refer Section 5.2).

4.2.8 Injury and mortality of fauna
There would be potential for injury to or mortality of native fauna where native vegetation and other
habitat features such as the existing bridge are to be cleared or demolished. Tree-dwelling fauna,
particularly nesting birds and hollow-dwelling species including threatened microbats, as well as
less mobile, small terrestrial fauna (such as common reptiles) would be most at risk, along with
microbats that may roost beneath the existing bridge. There may also be potential for injury or
mortality to threatened and migratory shorebirds, through vehicle and boat movements in and near
their intertidal habitats.
However, this is considered unlikely, with the management measures to be implemented (refer
Section 5.2).

4.2.9 Increased habitat fragmentation
The proposal would not substantially increase habitat fragmentation such that habitat connectivity
would be affected for any fauna species. The new bridge would be constructed on piers, and would
therefore not impede fish passage. The area of vegetation to be removed is very small in relation
to the amount of native vegetation that would remain adjacent to the proposal area and in the wider
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locality, and most of the woodland that would be removed is highly modified, comprising scattered
trees over mown grass. As such it has limited habitat value for most threatened species,
particularly given its location in or near the Batemans Bay town centre. All of the vegetation that
would be cleared for the proposal is already edge-effected, and the amount of vegetation clearing
required would not substantially increase these effects relative to the existing situation. Nor would it
increase potential for genetic isolation of populations of any species.

4.2.10 Invasion and spread of weeds and pests
The proposal area is not currently subject to particularly high degrees of weed infestation. During
the construction phase, there would be potential for weed propagules to be introduced and spread
by vehicles, machinery, other equipment, and workers’ boots and clothing. However, several of the
vegetation communities that would be impacted by the works – mangroves, seagrass, macroalgae
and saltmarsh – occur in saline soils that inhibit the growth of many weeds, and the remaining
vegetation within the proposal area is highly modified and mostly comprises scattered trees over
mown lawns. It is therefore unlikely that any increased weed occurrence would be significant, or
have any substantial adverse impact on the native vegetation communities or fauna habitats
present.
There is unlikely to be any risk of spreading the marine pest Caleurpa taxifolia, as this species is
considered to have been largely eradicated or under control at the twelve sites at which it has been
recorded. The proposal is unlikely to result in the spread of any other pests.
Section 5.2 presents the management measures that would be implemented to ensure the
proposal does not result in invasion or spread of weeds.

4.2.11 Invasion and spread of pathogens and disease
Construction activities within the proposal area may have potential to introduce or spread
pathogens such as Phytophthora (Phytophthora cinnamomi) and Myrtle Rust (Uredo rangelii), both
of which can lead to dieback of native vegetation, with associated loss of habitat for fauna species.
Section 5.2 presents the management measures that would be implemented to ensure the
proposal does not result in invasion or spread of pathogens or disease.

4.2.12 Impacts on TECs and threatened species
Impacts on TECs and threatened species resulting from the proposal are summarised in Table 4-2,
and discussed further in relation to each TEC and threatened species in Section 4.2.13 (for TSC
Act-listed species) and Section 4.2.14 (for EPBC Act-listed species). Management measures are
proposed in Section 5 to minimise the impacts of the proposal on biodiversity generally, but
particularly on TECs and threatened species.
As indicated in Table 4-2, assessments of significance under the TSC Act and/or EPBC Act have
been prepared for the TECs that would be impacted, and for all threatened fauna species for which
a moderate or greater level of impact is likely (Appendix E).
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Table 4-2 Impacts on TECs and threatened fauna species
Biota type

Community/
species

Potential occurrence
(moderate, high,
recorded, known)
Recorded

Level of impact (low,
moderate, high)

AoS prepared

Significant impact
likely?

TEC

Coastal Saltmarsh (TSC Act,
EPBC Act)

Moderate – clearing of 0.01
hectares

Yes

No

Swamp Oak Floodplain Forest
(TSC Act)

Recorded

Moderate – clearing of 0.05
hectares

Yes

No

Illawarra and South Coast
Lowland Forest and Woodland
(EPBC Act)

Known

Moderate – clearing of 0.72
hectares

Yes

Yes

Lowland Grasy Woodland
(TSC Act)

Known

Moderate – clearing of 0.72
hectares

Yes

No

Fish

Australian Grayling
(FM Act, EPBC Act)

Known

Low – disturbance to habitat
used for migration but no
water quality impacts
anticipated

Yes

No

Resident
shorebirds

Australian Pied Oystercatcher
(TSC Act)

Recorded

Moderate – disturbance to
foraging and potential nesting
habitat

Yes

No

Sooty Oystercatcher
(TSC Act)

Recorded

Moderate – disturbance to
foraging habitat

Yes

No

Eastern Curlew
(EPBC Act)

Recorded

Moderate – disturbance to
potential foraging and roosting
habitat

Yes

No

Black-tailed Godwit
(TSC Act)
Curlew Sandpiper
(TSC Act, EPBC Act)
Red Knot (EPBC Act)
Great Knot (TSC Act, EPBC Act)

Moderate

Low – disturbance to potential
foraging and roosting habitat,
but no records of these
species in the study area or
wider Clyde River estuary

No

No

Migratory
shorebirds
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Biota type

Community/
species

Potential occurrence
(moderate, high,
recorded, known)

Level of impact (low,
moderate, high)

AoS prepared

Significant impact
likely?

Eastern Freetail-bat (TSC Act)
Yellow-bellied Sheathtail Bat (TSC
Act)
Southern Myotis (TSC Act)

Recorded

Moderate – removal of
potential roosting habitat

Yes

No

Eastern Bentwing Bat (TSC Act)

High

Moderate – removal of
potential roosting habitat

Yes

No

Raptors

Eastern Osprey (TSC Act)
White-bellied Sea Eagle (TSC Act)

Recorded

Low – potential for disturbance
from noise and light only

No

No

Gliders

Greater Glider (EPBC Act)
Yellow-bellied Glider (TSC Act)

Recorded

Low – potential for disturbance
from noise and light only

No

No

Other species

Grey-headed Flying-fox (EPBC
Act, TSC Act)
Little Lorikeet (TSC Act)
Glossy Black Cockatoo (TSC Act)
Gang-gang Cockatoo
(TSC Act)
Powerful Owl
(TSC Act)
White-fronted Chat (TSC Act)

Recorded

Low – loss of small amount of
potential foraging and/or
roosting habitat only

No

No

Terek Sandpiper (TSC Act)
Broad-billed Sandpiper (TSC Act)
Sanderling (TSC Act)
Greater Sand Plover (TSC Act,
EPBC Act)
Lesser Sand Plover (TSC Act,
EPBC Act)
Little Tern (TSC Act)
Microbats
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4.2.13 Impacts on TSC Act-listed threatened biota
Coastal Saltmarsh
Up to 0.01 hectares of Coastal Saltmarsh would be removed within the proposal area. The
saltmarsh to be cleared comprises part of a small, linear patch of Coastal Saltmarsh that has
established at the base of the embankment of the existing Princes Highway. Larger, more intact
stands of Coastal Saltmarsh that are present in natural environments in the study area and the
broader locality would not be directly impacted by the proposal. Implementation of the
management measures outlined in Section 5 would minimise the potential for indirect impacts.
The assessment of significance prepared in accordance with the EP&A Act (Appendix E) therefore
concluded the proposal would be unlikely to have a significant adverse impact on this this
community. Offsets would nevertheless be required given this community comprises key fish
habitat, as defined by the DPI. Offsets are discussed further in Section 5.3.
Swamp Oak Floodplain Forest
Up to 0.05 hectares of Swamp Oak Floodplain Forest would be removed within the proposal area.
The area to be cleared is part of a small, disturbed patch that extends beyond the proposal area.
Other patches in the study area and wider locality will remain unaffected. The assessment of
significance prepared in accordance with the EP&A Act (Appendix E) concluded the proposal
would be unlikely to have a significant adverse impact on this this community.
Lowland Grassy Woodland in the South East Corner Bioregion
Up to 0.72 hectares of Lowland Grassy Woodland in the South East Corner Bioregion would be
removed within the proposal area. The area to be cleared is part of a small, disturbed patch that
extends beyond the proposal area. Other patches in the study area and wider locality will remain
unaffected. The assessment of significance prepared in accordance with the EP&A Act (Appendix
E) concluded the proposal would be unlikely to have a significant adverse impact on this
community.
Australian Grayling
An important population of the Australian Grayling occurs in the Clyde River. While the proposal
would not impact the freshwater components important to the species’ lifecycle, newly-hatched
larvae pass through the study area on their way out to sea, and returning juveniles also pass
through the study area on their way back to freshwater habitats.
Management measures would be implemented to ensure that impacts to this species are avoided
or minimised. These would include containing sediments and pollutants entering the Clyde River
during instream works.
The assessment of significance prepared in accordance with the EP&A Act (Appendix E)
concluded that, provided the management measures outlined in Section 5 are implemented, the
proposal would be unlikely to have a significant adverse impact on this species.
Australian Pied Oystercatcher and Sooty Oystercatcher
Relatively large numbers of the Australian Pied Oystercatcher and Sooty Oystercatcher were
recorded in and near the study area during the surveys, particularly during the initial surveys
undertaken in summer, when 14 of the latter were recorded at a beach to its east.
Although suitable nesting habitat is present in the study area for the Australian Pied Oystercatcher,
on the beach immediately south of the existing bridge, it is subject to high levels of disturbance
from recreational use including dog walking, jogging and picnicking, such that nesting at this
location is considered unlikely. The only records of this species nesting in the Clyde River estuary
are at the Batemans Bay Marina, almost two kilometres east of the study area.
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However, the intertidal foraging and beach roosting habitats in and near the study area appear to
be important to at least small numbers of both the Australian Pied Oystercatcher and the Sooty
Oystercatcher. The proposal would only result in potential modification of a small amount of such
habitat. It is anticipated that any such modifications would be minor, particularly given the dynamic
nature of the existing intertidal environment (refer Section 3.6), the management measures that
would be implemented (Section 5.2), and that larger areas of alternative foraging, roosting and
potential nesting habitat for both species are present, and will remain undisturbed, throughout the
Clyde River estuary and elsewhere on the NSW south coast.
The assessment of significance prepared in accordance with the EP&A Act (Appendix E)
concluded that, provided the management measures outlined in Section 5.2 are implemented, the
proposal would be unlikely to have a significant adverse impact on either the Australian Pied
Oystercatcher or Sooty Oystercatcher.
Microbats (Yellow-bellied Sheathtail Bat, Eastern Freetail Bat, Greater Broad-nosed Bat,
Southern Myotis and Eastern Bentwing Bat)
The proposal would cause temporary disturbance to a small area of potential foraging habitat of all
the above microbat species. It would also have potential to result in destruction of roost sites,
potentially including maternity roosts, of the Yellow-bellied Sheathtail Bat, Eastern Freetail Bat,
Greater Broad-nosed Bat, and Southern Myotis, and non-maternity roosts for the Eastern Bentwing
Bat as a result of demolition of the existing bridge and (for the former four species) removal of
HBTs, including hollow-bearing mangroves.
However, the existing bridge appears to only provide marginal potential roosting habitat for
microbats, and there was no evidence of them roosting under it during the surveys. As such, it
would be unlikely to cause a large impact on the species. Loss of habitat from removal of HBTs
would be minor, with only five HBT plus hollow bearing mangroves being removed, this is a small
proportion of what is present in the surrounding area.
A range of management measures would be implemented to ensure that potential for adverse
impacts to microbats from the proposal is minimised (Section 5.2). These include incorporating
microbat roost structures onto the new bridge if practicable; ensuring removal of HBTs is avoided
where possible, but otherwise kept to the minimum necessary; timing the works to avoid
disturbance to maternity colonies; and pre-clearance surveys to ensure no microbats are harmed
during HBT clearing.
The assessment of significance prepared in accordance with the EP&A Act (Appendix E)
concluded that, provided the management measures outlined in Section 5.2 are implemented, the
proposal would be unlikely to have a significant adverse impact on these five threatened microbat
species.

4.2.14 Impacts on EPBC Act-listed threatened biota
Illawarra and South Coast Lowland Forest and Woodland
Up to 0.72 hectares of Illawarra and South Coast Lowland Forest and Woodland would be
removed within the proposal area. The area to be cleared comprises part of a small, fragmented
patch of this community that remains around the vicinity of the motel. Another 2.01 hectares would
remain within the study area, and larger, more intact stands that are likely to be present in the
locality would not be impacted. Implementation of the management measures outlined in Section 5
would minimise the potential for indirect impacts of the proposal on this community outside of the
proposal area.
The assessment of significance prepared in accordance with the EPBC Act significant impact
guidelines (Appendix E) for this TEC concluded the proposal would still be likely to have a
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significant impact on the community. When applying the guidelines in this instance, any impact to
this community triggers the significance criteria, despite retention of a majority of this TEC within
the study area.
Coastal Saltmarsh
The assessment of significance prepared in accordance with the EPBC Act significant impact
guidelines (Appendix E) for this TEC concluded the proposal would be highly unlikely to have a
significant adverse impact on this community.
Australian Grayling
An assessment against significant impact criteria guidelines pursuant to the EPBC Act was
prepared for this species (Appendix E), and concluded the proposal would be unlikely to have a
significant adverse impact on this species.
Eastern Curlew
Given its critically endangered status, relatively large numbers of the Eastern Curlew were
recorded in and near the study area during the initial surveys undertaken in summer, when seven
were recorded at a beach to its east. All individuals were observed foraging; no roosting was
observed in or near the study area. It is considered unlikely that this species would roost within the
study area due to high levels of disturbance from recreational activities such as jogging, dog
walking etc along the foreshore; it is more likely to roost on beaches and intertidal sandbanks to
the east, and oyster lease plots to the west. No Eastern Curlews were recorded over winter in the
study area.
While the proposal would have potential to result in impacts to foraging and some potential
roosting habitat of the Eastern Curlew, it would only result in potential modification of a small
amount of such habitat. It is anticipated that any such modifications would be minor, particularly
given the dynamic nature of the existing intertidal environment (refer Section 3.6), the management
measures that would be implemented (Section 5.2), and that larger areas of alternative foraging
and roosting habitat are present, and will remain undisturbed, throughout the Clyde River estuary
and elsewhere on the NSW south coast.
The assessment of significance prepared in accordance with the EPBC Act significant impact
guidelines (Appendix E) concluded that, provided the management measures outlined in Section
5.2 are implemented, the proposal would be unlikely to have a significant adverse impact on the
Eastern Curlew.
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4.2.15 Key threatening processes
Key threatening
process

Status

Comment

Clearing of native
vegetation

TSC Act,
EPBC Act

The proposal includes clearing of up to 2.05 ha of native vegetation
comprising terrestrial and estuarine vegetation located along the
edges of the existing Princes Highway and its modified approaches,
and within the modified subtidal zone in the town of Batemans Bay.
This reduction in extent is very small relative to the extensive areas
of intact native vegetation that are present, and will remain, in the
locality. It is also unlikely to substantially reduce the extent of habitat
for any fauna species. Management measures would be
implemented to ensure vegetation clearing and associated impacts
are kept to the minimum necessary for the proposal (refer Section 5).

Clearing of hollowbearing trees

TSC Act

Up to 5 HBTs would be removed for the proposal. This could result in
removal of roost sites, including maternity roosts, for threatened
microbat species but would be unlikely to affect other threatened
species given the location of these trees in the town of Batemans
Bay. Management measures would be implemented to ensure that
HBT removal is kept to the minimum necessary for the proposal, that
the potential for harm to any roosting microbats would be minimised
during HBT clearing, and that replacement roosting habitat would be
provided (refer Section 5).

Invasion of plant
communities by
perennial exotic
grasses

TSC Act

The study area contains areas of exotic grassland, mainly comprising
mown turf. There is some potential for perennial exotic grasses to
invade adjacent native vegetation through disturbance during the
construction phase. However, the only intact native vegetation
immediately adjoining the proposal area comprises mangrove forest,
which occurs in a saline environment in which most perennial exotic
grasses cannot survive. Management measures to prevent the
spread of exotic grasses and other weeds would nevertheless be
implemented (refer Section 5).

Disease of native
plants caused by
Phyotopthora
cinnamomi

TSC Act,
EPBC Act

There would be potential during the construction phase for the
proposal to introduce Phytopthora into the study area, through the
transport and movement of plant, machinery and vehicles.
Management measures including would be implemented, including
specific consideration of measures to reduce potential impacts on
soil, water and native vegetation (see Section 5).

Introduction and
establishment of
Exotic Rust Fungi of
the order of
Pucciniales
pathogenic on plants
of the family
Myrtaceae

TSC Act

Construction activities have the potential to introduce Myrtle Rust to
the proposal area. The proposal would include environmental
management measures, including specific consideration of measures
to reduce potential impacts on soil, water and native vegetation (see
Section 5).

The degradation of
native riparian
vegetation along
NSW watercourses

FM Act

The riparian environment within the proposal area has been highly
modified and construction of the new bridge would only affect
previously disturbed areas with little existing, and no remnant,
vegetation (note mangroves are not considered to comprise ‘riparian’
vegetation, but rather ‘estuarine’ vegetation, and estuarine waters are
excluded from the definition of this key threatening process).
Implementation of the management measures presented in Section 5
would ensure there would be no impacts on riparian vegetation, as
defined under this key threatening process, upstream of the proposal
area are kept to a minimum.
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Key threatening
process

Status

Comment

The removal of large
woody debris from
NSW rivers and
streams

FM Act

Construction of the new bridge would be unlikely to result in the
disturbance of large woody debris, but some may have accumulated
around the pylons of the existing bridge, and these would be
disturbed during demolition. It should not be necessary for any such
debris to be removed however, but rather if present during demolition
should be relocated to an appropriate nearby location. Removal of
large woody debris could reduce habitat for aquatic fauna (refer
Section 5).

Alteration to the
natural flow regimes
of rivers and streams
and their floodplains
and wetlands

TSC Act

Construction of the new bridge is unlikely to permanently alter the
flow regime of the Clyde River. Management measures would be
implemented to limit the potential for alteration to the existing
hydrological regimes and associated adverse impacts on aquatic and
intertidal habitats (refer Section 5).

Instream structures
and other
mechanisms that alter
natural flow

FM Act

The six instream pylons proposed for the new bridge may cause
localised alterations to flows, but are unlikely to impact the overall
flow of the river. The old bridge would be removed following
construction of the new bridge. Management measures would be
implemented to limit potential for adverse impacts on aquatic habitats
(refer Section 5).

Entanglement in, or
ingestion of
anthropogenic debris
in marine and
estuarine
environments

TSC Act,
EPBC Act

Construction activities adjacent to and in the Clyde River have the
potential to result in rubbish entering the waterway. Management
measures would be implemented to limit the potential for adverse
impacts on aquatic habitats (refer Section 5).

Human-caused
climate change

TSC Act,
FM Act,
EBBC Act

Combustion of fuels associated with construction and operation of
the proposal would contribute to anthropogenic emissions of
greenhouse gases. The increase in greenhouse gases over time
could impact average temperatures, rainfall patterns and bushfires,
which can impact vegetation and habitats for flora and fauna. The
direct impact on the local environment is likely to be negligible,
however the proposal would add to cumulative increases in
greenhouse gases in the locality.

4.3

Operation impacts

The operation phase of the proposal is likely to have relatively few adverse impacts on biodiversity.
There would be potential during operation for the new bridge to provide similar or even superior
roosting habitat to the existing bridge, particularly if microbat roost structures are incorporated
into/onto it in the detailed design.
Impacts from new piles and changed topography and drainage patterns would continue throughout
the operational phase. However, the coastal processes assessment (Aurecon 2017b) concluded
that the impacts of the proposal on waves, tides and sedimentation would be minor and would be
similar to the existing bridge. This is because the new and existing bridges would be in a similar
location and have similar numbers and sizes of piers. Also influence of coastal processes in the
bridge location is not substantial; flooding from the upstream catchment has a greater influence.
Hydrological modelling undertaken for the proposal indicates that in the one percent Annual
Exceedance Probability (AEP) flood there are only minor differences in the flooding extents and
velocities between the existing conditions (with the existing bridge) and the proposal (with the
replacement bridge). These minor differences in flooding impacts would not result in any
measurable biodiversity impacts. For the Probable Maximum Flood (PMF), there are greater
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differences in flooding extents and velocities between the existing conditions and the proposal.
The existing bridge would be submerged in the PMF and cause a substantial constraint to flood
flows. This results in higher flood levels and lower velocities upstream of the existing bridge and
the lower flood levels and higher velocities downstream of the existing bridge. However as the
PMF is an extremely rare event and would have substantial impacts whether or not a bridge is in
place, the hydrological impacts of the proposal on biodiversity would be minor and substantially
lower the flood event itself.
Measures to avoid potential for erosion and sedimentation during the operational phase will be
incorporated into the detailed design, for example in relation to road drainage, and any increased
lighting required for the new bridge would be unlikely to be substantially increase light in the study
area relative to the existing situation.
There would be potential for increased hydrocarbon pollution from vehicles using the road during
the operational phase, given that surface runoff flows from the new bridge and road alignment
would be almost double the existing flows that drain into the SEPP 14 wetland. Stormwater quality
control measures would be determined during detailed design, and implemented to ensure adverse
impacts to water quality are avoided or minimised (refer Section 5.2)
As the new bridge would be wider than the existing bridge structure, there would be potential for
increased, permanent shading of seagrass and macroalgae. However, the demolition of the
existing bridge would result in the removal of any existing shading impacts. Overall there would be
no net substantial increase in shading on seagrasses or macroalgae.
During the operational phase, it is unlikely there would be increased potential for fauna injury or
mortality relative to the existing situation. Although the new bridge and highway alignment would
be wider than existing, there are unlikely to be a substantial number of fauna movements across it
given the modified nature of habitats on one or both sides of the road throughout most of the study
area. The proposal would not create new water or food sources, or other habitats adjacent to the
road.

4.4

Impacts to SEPP 14 Coastal Wetland

4.4.1 Clearing of native vegetation
The proposal would directly impact 0.54 hectares of the mapped SEPP 14 Coastal Wetland
described in Section 3.9. The majority of this (0.47 hectares) comprises mown grass within the
Princes Highway verge, part of the highway itself, and part of an existing carpark. The mapped
wetland boundary therefore does not correspond with the functional wetland boundary in this part
of the study area (Figure 3-1). The road has been constructed on an embankment to prevent it
from being subject to tidal inundation. The functional wetland boundary lies at the base of this
embankment.
Only 0.07 hectares of vegetation within the SEPP 14 Coastal Wetland would be removed. This
comprises 0.01 hectares of the Coastal Saltmarsh TEC and 0.06 hectares of mangroves. This
would be part of the larger area of vegetation to be cleared for the proposal as described in Section
4.2. The extent of clearing required in the SEPP 14 area is small compared to the total area of
vegetation within it in the study area (15.07 hectares; refer Section 3.8.1).
As mentioned in Section 4.2, the mangroves to be cleared are in moderate to good condition.
However, the saltmarsh to be cleared occurs in a highly modified environment; it is part of a small,
linear patch that has colonised parts of the base of the current road embankment (refer Plate 19 in
Section 4.2).
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The proposal would not involve any direct impacts to aquatic environments including seagrass
meadows or intertidal mudflats within the mapped SEPP 14 area. There would however be
potential for the proposal to indirectly impact these, as well as to have indirect impacts to additional
saltmarsh and mangroves within the mapped SEPP 14 area as discussed in the following sections.
The mangroves that would be cleared may include HBTs. Their removal could result in destruction
of roost sites, including maternity roosts, for microbats including threatened species such as the
Eastern Freetail Bat, Southern Myotis, and Greater Broad-nosed Bat. All of these species have
been recorded roosting in mangroves as discussed in Section 3.5.1, and the former two were
recorded in the study area. The vegetation clearing within the SEPP 14 wetland would be unlikely
to result in removal of habitat for any other threatened fauna species.

4.4.2 Other impacts on the SEPP 14 wetland
Other impacts that could occur from the proposal on the area of SEPP 14 wetland are detailed in
Table 4-3.
Table 4-3 Other impacts on the SEPP 14 wetland
Impact
Description
Water pollution
Within the mapped SEPP 14 wetland boundary, the proposal would
involve works within the intertidal zone and land-based works in adjacent
areas. There would therefore be potential for water pollution, for example
due to hydrocarbon leaks or spills from vehicles or equipment used in the
construction phase, and for hydrocarbon pollution from vehicles using the
road during the operational phase. Surface runoff flows from the new
bridge and road alignment would be almost double the existing flows that
drain into the SEPP 14 wetland. Stormwater quality control measures
would be determined during detailed design, and implemented to ensure
adverse impacts to water quality are avoided or minimised (refer Section
5.2).

Turbidity, erosion
and sedimentation

Surface excavation required for the proposal would be likely to expose
ASS, with potential for acidification. Instream excavation undertaken
outside of the mapped SEPP 14 wetland would also be likely to disturb
ASS, with potential for release of aluminium, iron and arsenic into the
water column that could spread to the wetland. While this would have
potential for adverse impacts to aquatic species occurring within the
wetland, as well as to oyster leases within it, the construction methods
would contain and extract all material, which will then be stored and
treated in fully bunded stockpiles. This will result in no material entering
the water column and prevent surface water run-off from exposed
sediments entering the Clyde River or affecting the SEPP 14 wetlands.
There would be potential for vegetation clearing, excavation, and other
earthworks to cause erosion and sedimentation within the study area as
discussed in Section 4.5, and this could impact on the SEPP 14 wetland,
particularly saltmarsh and mangroves within it. Although no instream works
would take place within the mapped wetland boundary, there would be
potential for localised increased turbidity from instream works to extend
into it, with consequent potential for localised reduced light penetration
and/or smothering of seagrass. Increased turbidity could also reduce
foraging resources for threatened and migratory shorebirds. Similarly,
increased turbidity, erosion and sedimentation could be detrimental to
oyster leases within the SEPP 14 wetland.
The potential for such impacts would occur mainly during the construction
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Impact

Description
phase, but there could also be potential for erosion and sedimentation
during the operational phase if these issues are not appropriately
addressed in the detailed design, for example in relation to road drainage.
Management measures would be implemented to ensure any impacts are
minimised (refer Section 5.2).
Changes to
It is considered unlikely that the proposal would have potential to cause
hydrological regimes changes to the existing hydrological regimes in the study area, as
discussed in Section 4.4 and the Hydrology, Coastal Processes and Water
Quality Assessment undertaken for the proposal. However management
measures would be implemented to ensure any potential adverse impacts
are minimised (refer Section 5.2).
Noise, vibration and The SEPP 14 wetland within the study area currently experiences ongoing
light
noise, light and vibration from regular traffic movements along the Princes
Highway and elsewhere in the town of Batemans Bay, and to some extent
possibly from watercraft on the Clyde River and Mcleods Creek. The
proposal would increase noise, vibration and potentially light during
construction, through plant and machinery operation and lighting of work
areas, construction compounds, and other ancillary facilities, one of which
is proposed for the site of the existing bowling club immediately adjacent to
the mapped wetland boundary. The increased noise, vibration and most of
the increased lighting would be limited to the construction phase. However,
any increased lighting required for the new bridge would continue
throughout the operational phase.
Increased noise, vibration and light levels, could cause some fauna
species to temporarily or permanently vacate the SEPP 14 wetland area.
Species of concern in this regard in relation to the wetland are threatened
microbats and shorebirds. Although none of these species were recorded
in the SEPP 14 wetland during the surveys, it contains suitable habitat for
them.
Management measures would be implemented as outlined in Section 5.2
to minimise impacts associated with noise, vibration and light in relation to
the SEPP 14 wetland.

4.5

Cumulative impacts

There are a number of current and proposed developments near the study area that have, or will,
impact on biodiversity. These include:
• the proposed Nelligen Bridge Replacement project, which comprises construction of a new
bridge and demolition of the existing bridge on the Clyde River at Nelligen, upstream of the
study area. This project will be undertaken by Roads and Maritime
• the proposed Stages 2 and 3 of the Batemans Bay Marina redevelopment project, to the east of
the study area, after recent completion of Stage 1. Stages 2 and 3, which are currently in the
planning stages, would comprise expansion of the marina to the east, with a doubling of wet
berths and more ancillary buildings at the water’s edge
• the South Batemans Bay Link Road project, which comprises a 2.2 kilometre road connecting
the Princes Highway and George Bass Drive at Batehaven, and has been under construction
since 2013-14. Eurobodalla Shire Council has undertaken the initial stages, but there are plans
for RMS to design and construct the Princes Highway intersection
• the proposed Batemans Bay Bowling Club and Mackay Park Precinct redevelopment project,
which comprises development of an aquatic and recreation centre, arts and cultural facility,
conference and event space, tourist accommodation, restaurant and cafes, visitor centre, and
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integration of existing sportsfields, at the southern end of the project area, immediately west of
the Princes Highway. This project, which has been proposed by Eurobodalla Shire Council, is
currently in the planning stages.
In combination with these projects, the proposal would result in cumulative impacts to biodiversity
in the locality. However, given that disturbance to aquatic and intertidal environments would be
short-term, that the amount of marine and terrestrial vegetation to be cleared would be relatively
small (a total of 2.60 hectares), and particularly given that management measures would be
implemented to keep all impacts to a minimum, it is not anticipated that there would be any
significant cumulative impacts as a result of the proposal.
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5
5.1

Management measures
Impact avoidance and minimisation

The proposal would result in direct impacts on native flora and fauna and their habitats within the
proposal area. The options assessment for the proposal considered environmental impacts,
including minimising impacts on the SEPP 14 wetlands. While the preferred option minimised
impacts on the SEPP 14 wetlands, it would still result in some biodiversity impacts.
Specific management measures outlined in the following section are recommended to avoid or
minimise these impacts as far as possible.
While the proposal would nevertheless result in some unavoidable impacts to biodiversity,
including removal of native vegetation and removal of and disturbance to fauna habitat features, it
is unlikely to result in any significant adverse impact on any PCT or flora or fauna species,
including TECs and threatened and migratory species that occur in the study area.

5.2

Management measures

The management measures outlined in Table 5-1 would be implemented to address the potential
impacts of the proposal on biodiversity generally, and particularly on EECs and threatened
species.
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Table 5-1 Management measures to be implemented
Impact
Mitigation measures

Timing and
duration

Likely
efficacy of
management

Biodiversity –
general

A Biodiversity Management Plan will be prepared as part of the CEMP and implemented
throughout construction.

Detailed
design

Effective

Biodiversity –
general

Roads and Maritime will determine and implement a suitable offset for impacts to key fish
habitat, in consultation with DPI (Fisheries).

Detailed
design

Effective

Removal of
native
vegetation

Measures to minimise clearing of native vegetation within the proposal area, including
marine vegetation, will be investigated during detailed design and implemented where
practicable and feasible.

Detailed
design

Effective

Flora and flora
management
guidelines

Biodiversity management and mitigation will be undertaken in accordance with the
Biodiversity Guidelines: Protecting and managing biodiversity on RTA projects (RTA
2011) and the associated guides and procedures.

Preconstruction

Effective

Loss of
potential
microbat roosts
on existing
bridge

The whole of the existing bridge will be inspected for signs of roosting microbats by an
ecologist prior to its demolition. Should any roosting microbats, or signs of them, be
identified, a Microbat Management Plan will be prepared and implemented.

During
construction

Proven

Yes, but likely
to be minor

Changes to
hydrological
regimes

The new bridge piers and drainage structures associated with the new road alignment will
be located and designed to maintain or improve existing hydrological regimes as far as
possible. Particular care should be taken to avoid or minimise additional scour of the
extensive sandbar downstream of the existing bridge.

Detailed
design

Effective

Residual
impacts
unlikely

Turbidity,
sedimentation
and erosion

The extent of instream works will be kept to the minimum necessary for the proposal, and
all instream works will be undertaken in a manner that reduces potential for increased
turbidity (ie that minimises disturbance to and mobilisation of instream substrates,
including potential acid sulfate soils).

During
construction

Effective

Yes, but likely
to be minor

Turbidity,
sedimentation
and erosion

Bridge piles will be constructed using a system that minimises disturbance to sediments,
including acid sulfate soils.

During
construction

Effective

Increased light

Measures to minimise light spill into the waterway and vegetated areas from the new

Detailed

Effective
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Residual
impacts
anticipated
Some residual
impacts as
identified
below
Yes – clearing
of some
native
vegetation
(mangroves,
seagrass and
macroalgae)
will be
unavoidable
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Impact
Mitigation measures

Timing and
duration

bridge and approaches will be considered during detailed design.

design

Ancillary facility

The Korners Park ancillary facility boundary would be screened to reduce visual
disturbance to threatened shorebirds from movements of vehicles, machinery and
people.

During
construction

Effective

Disturbance to
aquatic habitats

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 (RTA 2011) and Section 3.3.2 Standard precautions and management
measures of the Policy and guidelines for fish habitat conservation and management
Update 2013 (DPI (Fisheries NSW) 2013).

During
construction

Effective

Yes – some
temporary
residual
impacts

Aquatic pests
and diseases

All machinery and vessels used during construction are to be verified as clean and free of
potential weeds, pests and pathogens prior to arrival to site.

During
construction

Effective

Residual
impacts
unlikely
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5.3

Biodiversity offsets

The Guideline for Biodiversity Offsets (Roads and Maritime, 2016) provides guidance as to when
offsets should be considered for residual impacts on biodiversity associated with an activity or
proposal. The guidelines specify offsetting thresholds in relation to clearing of TECs, threatened
species habitat, and Type 1 and Type 2 key fish habitats (which are defined by the DPI (Fairfull
2013) and include seagrass, mangroves, saltmarsh and macroalgae as discussed in Section 3.7).
The guideline requires offsets or supplementary measures for critically endangered ecological
communtiities in moderate to good condition. The proposal would impact up to 0.72 hectares of the
EPBC Act listed CEEC Illawarra and south coast lowland forest and woodland in moderate
condition. Biodiversity offsets or supplementary measures would be required for impacts to this
community. In accordance with the Guideline for Biodiversity Offsets (Roads and Maritime 2016), a
ratio of 4:1 (where the offset site is in moderate to good condition) is expected to be required.
Where there is any net loss of Type 1 or Type 2 key fish habitats, consideration should be given to
offsets or supplementary measures, such as vegetation rehabilitation activities.
The overall proposal would result in a net loss of 0.50 hectares of Type 1 and Type 2 key fish
habitat, comprising:
• 0.35 hectares of seagrass (Type 1 key fish habitat)
• 0.10 hectares of mangroves (Type 2 key fish habitat)
• 0.01 hectares of saltmarsh (Type 1 key fish habitat)
• 0.04 hectares of macroalgae (Type 2 key fish habitat).
The REF proposal would result in a net loss of 0.43 hectares of key fish habitat, comprising
mangroves, seagrass and macroalgae, while the EIS proposal would result in loss of 0.07 hectares
of key fish habitat, comprising saltmarsh and mangroves.
Environmental compensation amounts are calculated by DPI at a minimum 2:1 basis for all key fish
habitat (Types 1-3) to help redress other indirect impacts of development, and 10:1 for SEPP 14
Coastal Wetlands. This is calculated at the rate of $51 per square metre of impact area for marine
and freshwater vegetation, which equates to $102 per square metre to meet the habitat offset
requirement, and $510 per square metre to meet the SEPP 14 offset requirement (DPI, 2013).
The overall proposal would remove up to 0.35 hectares of seagrass, 0.1 hectares of mangroves,
0.01 hectares of saltmarsh and 0.04 hectares of macroalgae in the proposal area. 0.07 hectares of
this vegetation is within the mapped SEPP 14 wetland.
Roads and Maritime would consult with DPI (Fisheries) to determine a suitable offset to reflect the
actual area impacted, with reference to the DPI’s Policy and guidelines for fish habitat conservation
and management (DPI 2013).
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6

Conclusion

Seven native PCTs are present in the study area. These are:
• Mangrove forests in estuaries of the Sydney Basin Bioregion and South East Corner Bioregion
• Saltmarsh in estuaries of the Sydney Basin Bioregion and South East Corner Bioregion
• Spinifex beach strand grassland, Sydney Basin Bioregion and South East Corner Bioregion
• Spotted Gum – Blackbutt shrubby open forest on the coastal foothills, southern Sydney Basin
Bioregion and northern South East Corner Bioregion
• Swamp Oak swamp forest fringing estuaries, Sydney Basin Bioregion and South East Corner
Bioregion
• Woollybutt - White Stringybark - Forest Red Gum grassy woodland on coastal lowlands,
southern Sydney Basin Bioregion and South East Corner Bioregion
• Seagrass meadows of the estuaries and lagoons of the New South Wales coast
An additional native vegetation type, macroalgae that does not comprise a defined PCT, is also
present.
Three of the PCTs are representative of TECs; Saltmarsh in estuaries of the Sydney Basin
Bioregion and South East Corner Bioregion; Swamp Oak swamp forest fringing estuaries, Sydney
Basin Bioregion and South East Corner Bioregion; and Woollybutt - White Stringybark - Forest Red
Gum grassy woodland on coastal lowlands, southern Sydney Basin Bioregion and South East
Corner Bioregion. Two other PCTs; mangrove forests and seagrass meadows, in addition to
macroalgae communities, are protected marine vegetation and comprise key fish habitat. Most of
the mangroves and saltmarsh in the proposal area occur within a mapped SEPP 14 Coastal
Wetland.
Twelve threatened fauna species were recorded in the study area, along with several migratory
species. Several other threatened and migratory species are considered to have a moderate to
high likelihood of occurrence in the study area given the limitations of the surveys and the
presence of suitable habitat.
The overall proposal would result in:
• removal of up to 2.05 hectares of native vegetation, including:
• 0.01 hectares of the Coastal Saltmarsh TEC
• 0.05 hectares of the Swamp Oak Floodplain Forest TEC
• 0.10 hectares of mangrove forest
• 0.35 hectares of seagrass
• 0.04 hectares of macroalgae
• 0.26 hectares of Spinifex Beach Strand Grassland
• 0.52 hectares of Spotted Gum-Blackbutt forest
• 0.72 hectares of Woollybutt-White Stringybark-Forest Red Gum forest that meets the
definition of the Illawarra and South Coast Lowland Forest and Woodland EPBC-listed TEC
and Lowland Grassy Woodland in the South East Corner Bioregion TSC-listed TEC
• five HBTs
• disturbance and potential modification to foraging habitat of the Eastern Curlew, Australian Pied
Oystercatcher and Sooty Oystercatcher
• removal of potential microbat roost sites under the existing bridge and in HBTs
The EIS proposal would result in removal of up to 0.07 hectares of vegetation within the mapped
SEPP 14 boundary (this forms part of the overall proposal vegetation clearance and is not
additional):
• 0.01 hectares of the Coastal Saltmarsh EEC
• 0.06 hectares of mangrove forest.
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A range of management measures would be implemented to minimise the impacts of the proposal
on biodiversity, and particularly on TECs and threatened species recorded in the study area, or
considered likely to occur within it. Suitable offsets would also be determined and implemented in
consultation with DPI (Fisheries), in relation to direct impacts on key fish habitats (saltmarsh,
mangroves, seagrass and macroalgae).
Assessments of significance were undertaken in relation to the proposal for the TECs and
threatened species likely to be impacted by the proposal. All but one concluded it would be unlikely
to result in any significant impacts. However, the assessment of significance for Illawarra and
South Coast Lowland Forest and Woodland concluded the proposal would be likely to have a
significant impact on this TEC. Section 2.6.6 of the Approved Conservation Advice for the Illawarra
and south coast lowland forest and woodland ecological community (TSSC 2016) notes that TEC
areas which meet a minimum condition threshold are considered to be critical to the survival of the
ecological community. As the areas of TEC mapped within the study area meet the minimum
condition threshold Category D (Moderate Condition), areas of TEC within the study area are
considered to be critical to the survival of the ecological community, and as such any removal
would be considered likely to constitute a significant impact.
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Executive summary
EnviroKey were engaged by Roads and Maritime Services to carry out biodiversity field surveys for
a proposal known as the Batemans Bay Bridge Project. The objective of the surveys was to
undertake seasonal biodiversity surveys of all flora and fauna species and ecological communities
identified within a Preliminary Environmental Investigation as having a moderate or high likelihood
of occurrence. The results of this study are suitable to assist Roads and Maritime Services in
developing a proposed design for the project, and are considered sufficient to use in a future
Biodiversity Assessment once a final design is chosen.
The study area contains seven Plant Community Types (PCT). These being:
•
•
•
•
•
•
•

PCT 1126 Saltmarsh in estuaries of the Sydney Basin Bioregion and South East Corner
Bioregion
PCT 1204 Spinifex beach strand grassland, Sydney Basin Bioregion and South East
Corner Bioregion
PCT 1206 Spotted Gum – Blackbutt shrubby open forest on the coastal foothills, southern
Sydney Basin Bioregion and northern South East Corner Bioregion
PCT 1212 Spotted Gum – Grey Ironbark – Woollybutt grassy open forest on coastal flats,
southern Sydney Basin Bioregion and South East Corner Bioregion
PCT 1234 Swamp Oak swamp forest fringing estuaries, Sydney Basin Bioregion and
South East Corner Bioregion
PCT 1913 Seagrass meadows of the estuaries and lagoons of the New South Wales coast
PCT 920 Mangrove forests in estuaries of the Sydney Basin Bioregion and South East
Corner Bioregion.

Planted and non-native vegetation are also present in the study area, as well as numerous
residential and commercial premises.
No threatened flora were identified within the study area.
Two threatened ecological communities as listed by the NSW Threatened Species Conservation
Act 1995 (TSC Act) and/or the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) are present within the study area. These being:
•
•

Coastal Saltmarsh (PCT 1126), listed as an endangered ecological community under the
TSC Act and as a vulnerable ecological community under the EPBC Act
Swamp oak floodplain forest on coastal floodplains (PCT 1234), listed as an endangered
ecological community under the TSC Act

A number of threatened and migratory fauna species were recorded within the study area. These
being:
•
•
•
•
•
•
•
•
•
•

Caspian Tern, Migratory EPBC Act
Eastern Curlew, Critically Endangered, Migratory EPBC Act
Eastern Freetail Bat, Vulnerable TSC Act
Eastern Osprey, Vulnerable TSC Act
Grey-headed Flying-fox, Vulnerable TSC Act, Vulnerable EPBC Act
Little Egret, Marine EPBC Act
Little Lorikeet, Vulnerable TSC Act
Pied Oystercatcher, Endangered TSC Act
White-bellied Sea-eagle, Vulnerable TSC Act, Migratory EPBC Act
Sooty Oystercatcher, Vulnerable TSC Act
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•
•
•

Southern Myotis, Vulnerable TSC Act
Yellow-bellied Glider, Vulnerable TSC Act
Yellow-bellied Sheathtail Bat, Vulnerable TSC Act

Further assessment will be required once the project design has further progressed. This should
also include matters of National Environmental Significance listed under the EPBC Act.
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Glossary of terms
Definitions
Habitat

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

Matters of NES

A matter of national environmental significance (NES) protected by a provision of Part
3 of the EPBC Act

Population

All the individuals that interbreed within a given area.

Study area

The area directly affected by the development and any additional areas likely to be
affected by the development, either directly or indirectly (OEH 2014).

Target species

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

Abbreviations
BVT

Biometric Vegetation Type

DPI

Department of Primary Industries

EEC

Endangered ecological community

EPBC Act

Environment Protection and Biodiversity Conservation Act 1999 (Federal).

FBA

Framework for Biodiversity Assessment

FM Act

Fisheries Management Act 1994 (NSW)

MNES

Matters of National Environmental Significance

OEH

Office of Environment and Heritage

PCT

Plant Community Type
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TECs

Threatened Ecological Communities

TSC Act

Threatened Species Conservation Act 1995 (NSW).

TSPD

Threatened Species Profile Database

VIS

Vegetation information system
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Introduction

1.1

Proposal background

NSW Roads and Maritime Services (Roads and Maritime) is currently carrying out investigations
into the future of the bridge over Clyde River at Batemans Bay (Batemans Bay Bridge) in southern
NSW (the proposal).
Batemans Bay Bridge is located on the Princes Highway (A1), 273 kilometres south of Sydney and
148 kilometres east of Canberra. The Batemans Bay Bridge, built in 1956, is a lift span bridge with
normal vertical clearance for waterway users of 3.7 metres but can be raised to a maximum height
of 23 metres. The bridge has been identified as an access constraint for freight vehicles as the
existing bridge crossing has a narrow carriageway and is a constraint to Higher Mass Limit (HML)
vehicles (including HML short combination and 26 metre B-doubles).
Traffic peaks typically occur on and around Batemans Bay Bridge during the morning and
afternoon commuter peaks, with greater peaks on weekends and major congestion in holiday
periods between Kings Highway and Beach Road. Major structural elements of the bridge require
maintenance intervention and current costs for routine maintenance are high. In addition, there
have been numerous lift span incidents, resulting in road closures at this location.
As part of the overall planning for the proposal, Roads and Maritime is investigating a number of
options considered separately or with a number combined. These include:
•
•
•
•
•

Option 1: Non-infrastructure options (such as changes to the lift span operation or changes to
ferry operations)
Option 2: Treatments to extend the life of the bridge
Option 3: Intersection treatments to manage the interaction of intersection performance, safety
and lift span operation
Option 4: Major rehabilitation and strengthening works
Option 5: Replacement of the existing bridge.

These options are collectively known as the proposed ‘Batemans Bay Bridge proposal’ (the
proposal).
The objectives of the proposal are to:
•
•
•
•

Achieve current AS5100 design load standards to remove a constraint to HML semi-trailers and
HML 19 metre, 23 metre, 25 metre and 26 metre B-doubles from crossing the Clyde River
Reduce the ongoing maintenance costs of the bridge
Reduce the risk of loss of access for Batemans Bay residents and the wider travelling public
across the Clyde River as result of lift span operation, bridge condition or accidental damage
Provide efficiency and consistency of traffic flow to manage journey reliability between Kings
Highway and Beach Road.

The proposal is currently in the early stages of development, with detailed options yet to be
identified. Roads and Maritime has commenced a number of investigations to inform the
development of potential design solutions for the study area and, ultimately, to identify a preferred
option for the proposal.
A Preliminary Environmental Investigation (PEI) (Jacobs, 2016) has been prepared which identified
and characterised the existing environmental and social features and constraints within the study
area based on preliminary biodiversity, Aboriginal cultural heritage, non-Aboriginal heritage,
landscape character and visual and socio-economic investigations. These investigations included a
desktop review of publicly available registers, databases and literature.
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1.2

Objectives

This study required qualified personnel to undertake seasonal biodiversity surveys of all flora and
fauna species and ecological communities identified in the PEI for the Batemans Bay bridge
project as having a moderate or high likelihood of occurrence.
Key issues and constraints related to biodiversity identified in the study area during the preparation
of the PEI comprised the following:
•
•

The potential presence of threatened ecological communities (TECs).
Moderate to high likelihood of occurrence of threatened species based on the presence of
existing records and potential habitat.

The results of the flora and fauna surveys carried out as part of this study are considered sufficient
to be used in a future biodiversity assessment that would form part of an environmental
assessment to meet the requirements of the Environmental Planning and Assessment Act 1979
(EP&A Act).
The study area adopted for this study is the same as applied to the PEI (see Figure 1.1).
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Figure 1-1 Proposal study area (source: Jacobs, 2016)
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2

Methods

2.1

Personnel

The personnel involved in this assessment and an overview of their qualifications is included in
Table 2-1.
Table 2-1 Qualifications and experience of personnel
Name and Qualifications

Experience

Steve Sass
B.App.Sci (Env.Sci) (Hons)
Director / Principal Ecologist

Steve is a highly experienced Ecologist having undertaken
hundreds of terrestrial and aquatic ecological surveys and
assessments across Australia since 1992. He has an in-depth
working knowledge of environmental and biodiversity legislation
across all states and territories which allows him to provide detailed
and accurate assessments and formulate practical solutions to
clients and specific projects on a case-by-case basis.

Certified Environmental
Practitioner, EIANZ
OEH Accredited Biobanking
Assessor
Member, Ecological Consultants
Association of NSW

Steve is a past Councillor of the Ecological Consultants Association
of NSW. Steve was recently assigned ‘Expert” status by the NSW
Office of Environment & Heritage for 13 threatened fauna species
under the new Biodiversity Conservation Bill.
Previous and current research holds Steve in high regard within both
the scientific and ecological consultants’ community. To date, Steve
has published, submitted or has in preparation, thirty manuscripts
within peer-reviewed scientific journals, many of which are related
to threatened species survey, monitoring or management.
Steve has extensive experience in NSW. Over the ten years, he has
completed or provided specialist biodiversity advice to more than
800 environmental assessments for projects such as residential and
industrial
developments,
highway
upgrades
and
telecommunications, water, sewerage, energy, mining and
electricity network infrastructure projects.
Steve is the Principal Ecologist of EnviroKey. For this project, he
developed the experimental design, led the field survey and assisted
with report preparation. Steve also carried out the targeted Eastern
Curlew surveys.

Joshua Wellington
B. Sc (Environmental)
Senior Ecologist

Joshua is an experienced Botanist and Field Ecologist having
completed surveys in NSW, QLD and VIC since 2008.
In the field, Joshua’s botanical skills make him a valuable part of the
ecological impact assessment team. He is highly conversant with
the flora and vegetation communities of NSW and Victoria but his
knowledge of plant families and genera enable him to undertake
botanical surveys in all states of Australia.
Joshua’s experience includes the field assessment and reporting for
Review of Environmental Factors and Environmental Management
Plans for various infrastructure projects within government and
private industry.
For this study, Joshua carried out many of the field surveys and was
the primary author of this report.
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Name and Qualifications

Experience

Caroline Metzler

Caroline is an experienced Botanist having completed surveys in
NSW, VIC, QLD, TAS and WA since 2005. She is widely conversant
with the flora and vegetation of the NSW south coast, and in recent
times has conducted surveys for residential subdivisions, highway
upgrades, infrastructure developments, and community projects,
many within the vicinity of the study area.
For this project, Caroline conducted some of the botanical surveys.

B. Sc (Comm) (Hons)
Senior Botanist
Practicing Member, Ecological
Consultants Association of NSW
Stephanie Plattner
B.Spatial Sc.
GIS Analyst

Stephanie has extensive experience in ArcGIS having worked in
private industry and government agencies for the past six years.
For this project, Stephanie prepared all shapefiles and mapping
required for the report.

Linda Sass
Assoc.Deg. Gn.St (Sci), B.A, Dip.
Ed (Sec)
Director / Senior Ecologist
Member, Ecological Consultants
Association of NSW (ECA)

Linda is an experienced ecologist having conducted flora and fauna
surveys across NSW over the past 12 years.
Linda has extensive experience with the flora and fauna of southern
and western NSW. In recent years, she has completed flora surveys
for a proposed water pipeline in western NSW, a biodiversity study
of an existing mining operation on the Cobar Peneplain, and a
Biodiversity assessment for proposed Digital TV tower at Tura
Beach, rural subdivision at Lochiel, and drainage works alongside
Arthur Kaine Drive, Merimbula.
Linda assisted with the targeted Eastern Curlew surveys and also
completed an internal review of the report.

2.2

Background research

The relevant background research that is required to collect and review information on the
presence or likelihood of occurrence of threatened and protected terrestrial and aquatic flora and
fauna species and their habitat, endangered populations, TECs, important habitat for migratory
species and critical habitats was carried out within the PEI. The PEI was reviewed extensively by
EnviroKey and guided the field survey design.
The PEI classified the sensitivity of biodiversity constraints within the study area as high, medium
and low. Based on this TECs listed under the EPBC Act and TSC Act with a potential to occur in
the study area were considered a ‘high’ constraint and therefore targeted for on ground occurrence
and extent validation during the field surveys carried out by EnviroKey. Threatened fauna and flora
and migratory fauna that were determined in the PEI to have a moderate or high potential to occur
within the study area were also targeted during the field surveys carried out by EnviroKey.

2.3

Aquatic Habitat assessment

The PEI identified that the study area contains areas mapped as Key Fish Habitat (Jacobs, 2016).
These areas are associated with the Clyde River, McLeods Creek, and an unnamed drainage line
located in the north-eastern portion of the study area (which is a tributary to the Clyde River).
‘Habitat’ is defined under the NSW Fisheries Management Act 1994 (FM Act) as ‘any area
occupied, or periodically or occasionally occupied, by fish or marine vegetation (or both), and
includes any biotic or abiotic component’. This includes the water column, the substrate (such as
sand, mud, cobbles or reef) and other features submerged by water which are used by fish to
shelter, access food (such as aquatic vegetation and algae), to breed and which provide territorial
markers for migration (DPI, 2013).
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NSW Department of Primary Industries (Fisheries) has attempted to define ‘key fish habitats’ for
the purposes of applying the policies and guidelines relating to the preservation fish stocks.
Generally ‘key fish habitats’ include those habitats that are crucial to the survival of native fish
stocks.
Aquatic habitats can be described by referring to:
•
•
•
•

The natural materials that comprise the habitat (e.g. rocks, coral, gravel, sand and mud),
The type of vegetation present (e.g. macrophytes, snags, seaweeds, seagrasses, mangroves
and saltmarsh),
The shape and nature of the habitat (e.g. pools and riffles, billabongs, reefs), or
The overall ecosystem (e.g. wetlands, floodplains, streams, estuaries, lakes, beaches).

A qualitative aquatic habitat assessment was carried out by EnviroKey to determine the waterway
classification for fish passage and the ‘Key Fish Habitat’ and associated sensitivity classification
based on the NSW DPI document Policy and Guidelines for Fish Habitat Conservation and
Management (DPI, 2013).

2.4

Field survey

2.4.1

Targeted species

A number of species were identified in the PEI as having a moderate to high potential to occur
within the study area. The species identified in the PEI and the field survey methods carried out by
EnviroKey for each species are included in Table 2-2. The field surveys were carried out between
9 and 13 January 2017, and 15 and 16 February 2017.
Table 2-2 Targeted Species and Survey Method
Targeted species

Survey method

Tall Knotweed (Persicaria elatior)

Targeted searches of damp and shaded areas in riparian and
estuarine habitats as well as Swamp forest and disturbed areas
were carried out over 8 person hours.

Square Raspwort (Haloragis exalata
subsp. exalata)
Australasian Bittern (Botaurus
poiciloptilus)
Black Bittern (Ixobrychus flavicollis)
Gang-gang Cockatoo
(Callocephalon fimbriatum)

Listening surveys for ‘booming’ calls, 30 minutes before sunrise
(pre-dawn surveys) in suitable habitat. Surveys were conducted
over three mornings for a total of 1 ½ person hours.

Glossy Black Cockatoo
(Calyptorhynchus lathami)

Diurnal bird surveys were carried out across the study area
targeting signs of foraging activity across five days. A total of 20
diurnal bird surveys were carried out over 6.67 person hours.
As the species breeds from March, breeding activity cannot be
determined.
All suitable nesting locations were mapped (hollows with 15cm
diameter opening or larger). Freshwater was targeted with surveys
carried out during the first two hours of sunrise and sunset.
Surveys of any vegetation with Allocasuarina littoralis understory
for foraging activity (or signs of foraging from chewed cones) was
completed.
Known foraging habitat and potential nest trees within the study
area were mapped where present.
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activity across five days. Potential nesting trees (hollows with
>10cm diameter) were targeted and mapped. A total of 20 diurnal
bird surveys were carried out for a total of 6.67 person hours
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Targeted species

Survey method

Sooty Oystercatcher (Haematopus
fuliginosus)
Pied Oystercatcher (Haematopus
longirostris)
Hooded Plover (Thinornis
rubricollis)
Double-banded Plover (Charadrius
bicinctus)

Littoral zone bird surveys were conducted across morning and
afternoon periods (to maximise detection) over five days. A total of
20 littoral bird surveys were completed over 6.67 person hours.
Targeted Eastern Curlew surveys were also completed. To
maximise detection, transects were carried out across all areas of
potentially suitable habitat. These targeted surveys were carried
out by two ecologists over 2 days (ie, 4 person days).

Eastern Curlew (Numenius
madagascariensis)
Eastern Osprey (Pandion cristatus)
White-bellied Sea-eagle (Haliaeetus
leucogaster)
Wedge-tailed Shearwater (Ardenna
pacifica)
Little Eagle (Hieraaetus
morphnoides)
Varied Sittella (Daphoenositta
chrysoptera)
Little Lorikeet (Glossopsitta pusilla)
Swift Parrot (Lathamus discolour)
Square-tailed Kite (Lophoictinia
isura)
Rufous Fantail (Rhipidura rufifrons)
Satin Flycatcher (Myiagra
cyanoleuca)

Diurnal bird surveys were conducted across morning and afternoon
periods (to maximise detection) over five days. A total of 24
terrestrial bird surveys were completed over 16 person hours.
Given that Pelicans Flat (Just west of McLeods Creek) supports a
known breeding site for Little Lorikeet (a semi-communal nester)
three of the 24 diurnal bird surveys were also carried out in that
area.

Spectacled Monarch
(Symposiachrus trivirgatus)
Black-faced Monarch (Monarcha
melanopsis)
Rainbow Bee-eater (Merops
ornatus)
White-throated Needletail
(Hirundapus caudacutus)
Fork-tailed Swift (Apus pacificus)
Powerful Owl (Ninox strenua)
Masked Owl (Tyto novaehollandiae)

Australian Painted Snipe
(Rostratula australis)
Latham’s Snipe (Gallinago
hardwickii)
Swinhoe’s Snipe (Gallinago
megala)
Pin-tailed Snipe (Gallinago stenura)
Common Greenshank (Tringa
nebularia)
Great Egret (Ardea ibis)
Cattle Egret (Ardea ibis)
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Nocturnal call playback followed by spotlighting targeted these
species. Surveys were carried out over two nights over a total of 2
person hours in suitable habitat. Searches of drainage lines for
‘white wash’ were also completed.
Surveys during morning and afternoon were carried out of
freshwater and estuarine wetlands within the study area. A total of
ten wetland surveys were completed over five days. A total of 3.34
person hours survey effort.
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Targeted species
Spotted-tailed Quoll (Dasyurus
maculatus)

Eastern False Pipistrelle
(Falsistrellus tasmaniensis)
Eastern Bentwing-bat (Miniopterus
schreibersii oceanensis)
Eastern Freetail-bat (Mormopterus
norfolkensis)
Yellow-bellied Sheathtail-bat
(Saccolaimus flaviventris)
Greater Broad-nosed Bat
(Scoteanax rueppellii)
Southern Myotis (Myotis macropus)
Greater Glider population in the
Eurobodalla local government area
(Petauroides volans - endangered
population)
Greater Glider (EPBC listing)
(Petauroides volans - endangered
population)
Yellow-bellied Glider (Petaurus
australis)

Squirrel Glider (Petaurus
norfolcensis)

Survey method
Surveys using camera traps were carried out over five days. This is
the most efficient survey method based on low densities and large
area requirements.
Three cameras were activated in areas of potentially suitable
habitat with an appropriate meat bait used (in this case chicken) as
an attractant. Cameras were activated for five days, with a
attractant refreshed every day if removed by a nocturnal species
during the night.
Surveys were carried out using a bat detector (ANABAT) and stag
watching (of hollow-bearing tree (HBT) and man-made structures).
These surveys were carried out over four consecutive nights over
four person hours.
The derelict mine shafts adjacent to the study area were to be
surveyed as they have previously hosted microbats of various
species. However, these have since been rehabilitated as part of
the Derelict Mines Program.

This population was not considered relevant by Envirokey, as the
study area is well outside of boundaries of the listed endangered
population. However, the species is also listed as vulnerable under
the EPBC Act (as of May 2016). Therefore targeted nocturnal
surveys would detect this species, see below.
As above, this species is listed under the EPBC Act. Surveys were
carried out by spotlighting in suitable habitat over four nights for a
total of four person hours.
Searches for den trees and sap feed trees were carried out within
the study area.
Surveys were carried out which consisted of stag watching, call
playback and spotlighting. Calls were played for 5 minutes through
a megaphone, followed by 10 minutes of listening. Surveys were
undertaken where ever suitable habitat existed within the study
area.
Four nights of surveys for this species were completed over four
person hours in total.
Based on the knowledge of the Principal Ecologist Steve Sass and
also previous extensive biodiversity surveys at North Batemans
Bay and adjacent to McLeods Creek (Lattas Point Road), there is
no suitable habitat present within the study area for Squirrel Glider.
Nonetheless, spotlight surveys carried out for Yellow-bellied Glider
would detect this species if present.

Grey-headed Flying-fox (Pteropus
poliocephalus)

As this species forages widely (up to 50km from roost camps), the
most effective way to survey for this species is to search for the
location of roost camps, and conduct vegetation surveys to identify
foraging habitat. Searches for past or current roost camps were
carried out in all potential habitat over five person days.

Australian Grayling (Prototroctes
maraena)

Australian Grayling are most easily targeted in smaller creeks in
fresh and brackish water by backpack electrofishing, or in larger
deeper water, electrofishing boats. The Clyde River and McLeods
Creek are both salt, and electrofishing cannot be performed in
these waters. Given this major limitation to sampling, with no other
technique considered suitable (Survey guidelines for Australia’ s
Threatened Fish), habitat assessment only was carried out. Based
on our knowledge of the study area, EnviroKey disagree with the
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Targeted species

Survey method
likelihood of occurrence within the study area on the basis of
known habitat requirements for Australian Grayling.

2.4.2

Vegetation surveys

Threatened species searches and general vegetation surveys were undertaken for a period of 24
person hours on 8 and 11 January 2017.
The aims of the vegetation surveys were to:
• Determine all vegetation communities present within the study area, their condition and extent,
with reference to the OEH plant community type (PCT) classification.
• Identify potential TECs within the study area and determine their condition and extent
• Identify whether threatened flora species are present within the study area, and whether it is
likely that any have the potential to occur within the habitats present
Vegetation surveys were completed in line with the Framework for Biodiversity Assessment (FBA)
(OEH, 2014). Plot-based full floristic survey was completed based on a nested 20m x 50m quadrat.
Native vegetation communities/types were classified in accordance with the NSW Vegetation
Information System (OEH, 2017b). TECs were classified in accordance with relevant State and
Federal threatened ecological community descriptions (OEH, 2017c, OEH, 2017a, SPRAT, 2017)
Exotic species were checked for noxious weed status on the Department of Primary Industries
website (DPI, 2017).
A comprehensive species list is provided in Appendix A.
Plant and community nomenclature
Vegetation communities in the study area have been categorised on the basis of their structure
and formation with reference to the OEH Plant Community Type (PCT) classification. These
classifications reflect the floristic composition and physiognomic features of the site.
Botanical nomenclature follows Harden (1990-2002), with recent name changes provided by the
Australian Plant Name Index of the Australian National Herbarium (PlantNET, 2017). In the body
of this report, flora species are referred to by both their common and scientific names when first
mentioned. Subsequent references to these species cite the common name only. Where a
species does not have a generally accepted common name, the scientific name is used throughout
the body of the report. Common and scientific names are included in the appendices.

2.4.3

Targeted flora surveys

Targeted flora surveys were completed for Tall Knotweed and Wingless Raspwort. Searches were
carried out in damp and shaded areas occurring in riparian and estuarine habitats as well as
Swamp forest and disturbed areas. Survey effort was about 8 person hours.

2.4.4

Targeted fauna surveys

All fauna surveys were carried out between 9 and 13 January 2017 with the exception of the
targeted Eastern Curlew surveys. Detection during the general fauna survey period, led to the
recommendation of additional targeted surveys for that species, on the basis that the busy school
holiday period may have disrupted a valid estimate of this species. Additional Eastern Curlew
surveys were carried out on 15 and 16 February 2017.
Pre-dawn Surveys
Pre-dawn surveys were conducted by determining the time of sunrise and carrying out surveys for
about 30 minutes before this time. At the time of the field surveys the sunrise was expected at
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about 6:00 am therefore the surveys began at about 5:30 am and continued for half an hour in
suitable habitat for the targeted species. Locations of pre-dawn surveys are provided in Figure 2-1.
Diurnal Bird Surveys
Diurnal bird surveys were conducted using the widely accepted ‘standardised method’ (Watson,
2003). Within the study area, 24 x 20 minute surveys were completed. Any species of bird
observed or identified from call recognition, were recorded during the field survey period. Surveys
were completed across a range of environmental variables including morning and afternoon
periods to encompass the range of avifaunal assemblages and their periods of activity. Locations
of diurnal bird surveys are provided in Figure 2-1.
Glossy Black Cockatoo Surveys
Diurnal bird surveys were designed to detect this species. Additionally, all areas with the key
feeding resource for this species, Allocasuarina littoralis (Black She-oak), were surveyed by
searching for any signs of foraging. Potential nest trees were also mapped, these being hollowbearing trees with hollows greater than 15 centimetres in diameter.
Littoral Zone Surveys
Littoral zone surveys targeted areas that extend from the high water mark on the shores of the
Clyde River Estuary, to the shoreline area that is permanently inundated. Littoral zone surveys
were conducted using the widely accepted ‘standardised method’ (Watson, 2003) utilised for
diurnal bird surveys. Within the vicinity of the proposal, twenty X 20 minute surveys were
completed. Any species of bird observed or identified from call recognition, were recorded during
the field survey period. Surveys were completed across a range of environmental variables
including morning and afternoon periods to encompass the range of avifaunal assemblages and
their periods of activity. Locations of Littoral zone surveys are provided in Figure 2-1.
Nocturnal Fauna Surveys
Nocturnal fauna surveys consisted of call playback, spotlighting and echolocation call recording
using an ANABAT SD1 detector unit. Table 2.3 details the survey effort completed. Call playback
consisted of transmitting a pre-recorded call of an individual species, with a two minute listening
period between each call. The call was transmitted using a MP3 player and FM modulator through
a pair of 50W speakers. Spotlighting surveys were conducted by walking around the areas identified
as potential suitable habitat searching for eye shine and any moving nocturnal fauna. One 50W
handheld spotlight was used for the duration of the field surveys. Locations of nocturnal surveys are
provided in Figure 2-1.
Habitat Assessment
A general habitat assessment was conducted across the study area to develop an understanding of
the proximate resources available to flora and fauna. A particular emphasis was given to those
resources that are most likely to influence the likelihood of occurrence for threatened and migratory
species. Features searched for included potential movement corridors, clusters of hollow-bearing
trees, native grasslands and exposed rock outcropping.
Targeted Eastern Curlew Survey
Targeted Eastern Curlew surveys were conducted by traversing all areas of potential habitat rather
than spot surveys, to gain a greater understanding of species occupancy within and directly adjacent
to the study area. Two ecologists completed traverses as detailed on Figure 2-1 over two days. Each
transect was surveyed on two separate occasions.

2.5

Limitations

A common limitation of many biodiversity studies is the short period of time in which they are
conducted. When combined with a lack of seasonal sampling this can lead to either low detection
rates or false absences being reported. This is also particularly relevant to highly mobile species
that may not have been in the study area at the time of the survey.
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The floristic survey undertaken recorded as many species as possible and provides a
comprehensive but not definitive species list. More species would probably be recorded during a
longer survey over various seasons. Nevertheless, the techniques used in this investigation are
considered adequate to gather the data necessary to assess the impacts of the proposal on the
flora species and vegetation communities found in the study area.
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Figure 2-1 Survey locations
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3

Existing environment

3.1

Plant community types

The study area is situated within a flooded river valley that includes low-level floodplains and lower
footslopes. On the southern side of the Clyde River, mangroves and floodplain forest occur on the
western side of the highway. Weed incursion is dominant closer to the highway. On the eastern of
the Princes Highway, commercial and residential development dominates. On the northern side of
Clyde River, vegetation remnants occur and in most cases, are dominated by exotic flora. This is
likely due to their proximity to residential and commercial development and ongoing disturbances.
Seven Plant Community Types (PCT) occur within the study area. These being:
•
•
•
•
•
•
•

PCT 1126 Saltmarsh in estuaries of the Sydney Basin Bioregion and South East Corner
Bioregion
PCT 1204 Spinifex beach strand grassland, Sydney Basin Bioregion and South East
Corner Bioregion
PCT 1206 Spotted Gum – Blackbutt shrubby open forest on the coastal foothills, southern
Sydney Basin Bioregion and northern South East Corner Bioregion
PCT 1212 Spotted Gum – Grey Ironbark – Woollybutt grassy open forest on coastal flats,
southern Sydney Basin Bioregion and South East Corner Bioregion
PCT 1234 Swamp Oak swamp forest fringing estuaries, Sydney Basin Bioregion and
South East Corner Bioregion
PCT 1913 Seagrass meadows of the estuaries and lagoons of the New South Wales coast
PCT 920 Mangrove forests in estuaries of the Sydney Basin Bioregion and South East
Corner Bioregion

These PCT are listed in Table 3-1 and mapped in Figure 3.1.
Table 3.1 Plant community types (and conservation status)
Condition
class

Area (ha) in study
area

Saltmarsh in estuaries of the Sydney
Basin Bioregion and South East Corner
Bioregion (PCT 1126)

Threatened
ecological
community

Moderate/ Good

Yes (TSC Act EEC;
EPBC Act VEC)

1.74

Spinifex beach strand grassland, Sydney
Basin Bioregion and South East Corner
Bioregion (PCT 1204)

Moderate/ Good

No

0.26

Moderate/ Good

No

6.08

Moderate/ Good

No

3.78

Plant community type (PCT)

Spotted Gum – Blackbutt shrubby open
forest on the coastal foothills, southern
Sydney Basin Bioregion and northern
South East Corner Bioregion (PCT 1206)
Spotted Gum – Grey Ironbark –
Woollybutt grassy open forest on coastal
flats, southern Sydney Basin Bioregion
and South East Corner Bioregion (PCT
1212)
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Condition
class

Threatened
ecological
community

Area (ha) in study
area

Moderate/ Good

Yes (TSC Act EEC)

2.95

Presume
Moderate/ Good

No

1.89

Moderate/ Good

No

13.64

Plant community type (PCT)
Swamp Oak swamp forest fringing
estuaries, Sydney Basin Bioregion and
South East Corner Bioregion (PCT 1234)

Seagrass meadows of the estuaries and
lagoons of the New South Wales coast
(PCT 1913)

Mangrove forests in estuaries of the
Sydney Basin Bioregion and South East
Corner Bioregion (PCT 920)

Total

30.34

Swamp Oak swamp forest fringing estuaries PCT 1234
Vegetation formation: Forested Wetlands
Vegetation class: Coastal Floodplain Wetlands
PCT: 1234
BVT: SR650
Conservation status: Endangered Ecological Community (NSW TSC Act)
Estimate of percent cleared: 95% (Southern Rivers)
Condition: Moderate/ Good. She-oak is generally dense with a low abundance of other species
due to the thick layer of She-oak needles. Temporary inundation occurs on lower parts where
some salt tolerant species can be found. Some exotic flora present in some plots.
Extent in the study area: 2.95 hectares within the study area.
Plots completed in vegetation zone: 4 (Plot 1, 3, 5, 17)
Site Value Score: 73.44
Table 3.2 Summary of PCT 1234 (Plot 1)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Trees

15

60-80

Small trees

3

<20

1-3m

20

A. paradoxa

1

15

Lepidosperma species, L. longifolia, Rytidosperma
tenuius
Parsonsia straminea

Shrubs
Ground covers
Vines & climbers
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C.glauca, E. tereticornis
Pittosporum undulatum, A. implexa
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Table 3.3 Summary of PCT 1234 (Plot 3)
Average height
Average
and height
cover and
range (m)
cover range Typical species
Casuarina glauca
12
65

Structure
Trees
Small trees

4

5

Pittosporum undulatum,

<2

50

Bolboschoenus caldwellii, Sarcocornia
quinqueflora subsp. quinqueflora Juncus
kraussii subsp. australiensis

5

Lonicera japonica

Shrubs
Ground covers
Vines & climbers

Table 3.4 Summary of PCT 1234 (Plot 5)

Structure

Average
height and
height
range (m)

Average
cover
and
cover
range Typical species

Trees

12

50

Small trees

6

30

Shrubs

3

7

Acacia longifolia subsp. longifolia

Ground
covers

1

70

Juncus kraussii subsp. australiensis, Baumea juncea, Juncus
acutus subsp. acutus, Sarcocornia quinqueflora subsp. quinqueflora

10

Lonicera japonica

Vines &
climbers

C. glauca,
Ficus carica

Table 3.5 Summary of PCT 1234 (Plot 17)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Trees

20m+

60

E. tereticornis and Casuarina glauca

Small trees

6m

40

Shrubs

3m

20

Acacia mearnsii, Exocarpos cupressiformis, Pittosporum
undulatum
Juveniles of above small trees

Ground covers

1m

90

Vines & climbers

35

Asparagus aethiopicus, Rytidosperma tenuous, Entolasia
marginata, Imperata cylindrical, Lomandra longifolia,
Microlaena stipoides var. stipoides
Asparagus africanus, Rubus anglocandicans,
Stephania japonica var. discolour, Eustrephus latifolius,
Lonicera japonica

Description: This PCT occurs typically in saline and waterlogged soils, usually grey-black clay
loams and sandy loams. Generally, the PCT occurs below 20 metres elevation and can vary in
structure based on past land use and disturbance, as well as inundation cycles.
In the study area, this PCT occurs around the foreshore of the Clyde River and Mcleods Creek and
generally below 10 metres elevation. One patch on the northern side of the Clyde River is closer to
20 metres elevation.
The PCT in the study area is dominated by Swamp oak (Casuarina glauca) and Forest red gum
(Eucalyptus tereticornis). A shrublayer is generally absent however, where it does occur, species
such as Pittosporum undulatum are present, indicating a lack of disturbance in parts.
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Photograph 1 Swamp Oak swamp forest fringing estuaries (PCT 1234) (from left to right, Plot 1,
Plot 3, Plot 17).

Saltmarsh in estuaries (PCT 1126)
Vegetation formation: Saline Wetlands
Vegetation class: Saltmarshes
PCT: 1126
BVT: SR614
Conservation status: Endangered Ecological Community (NSW TSC Act), Vulnerable (EPBC
Act)
Estimate of percent cleared: 50% (Southern Rivers)
Condition: Moderate-good. The presence of the exotic Juncus acutus subsp. acutas was noted
throughout. Incursion from Grey Mangrove (Avicennia marina) also occurring.
Extent in the study area: 1.74 hectares
Plots completed in vegetation zone: 1
Site Value Score: 46.67

Table 3.6 Summary of PCT 1126 (Plot 2)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Trees
Small trees

3m

30

Avicennia marina subsp. australasica

Shrubs
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Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Ground covers

15-75cm

35

Sarcocornia quinqueflora subsp. quinqueflora Juncus
kraussii subsp. australiensis

Vines & climbers

Description: This PCT occurs in the intertidal zone of the shores of estuaries and lagoons that are
open either permanently or intermittently to the ocean. Species composition is known to vary with
both elevation and latitude.
In the study area, the dominance of Juncus sp. and Samphire characterise this PCT, with this
composition frequently encountered in other parts of the Eurobodalla. Grey Mangrove is also
establishing within this PCT with many juvenile plants noted.

Photograph 2 Saltmarsh in estuaries (note the dominance of Juncus sp.) (PCT 1126).

Spinifex beach strand grassland (PCT 1204)
Vegetation formation: Grasslands
Vegetation class: Maritime Grasslands
PCT: 1204
BVT: SR640
Conservation status: None
Estimate of percent cleared: 50% (Southern Rivers)
Condition: Moderate-good.
Extent in the study area: 0.26 hectares within the study area. Likely widespread across the
locality.
Plots completed in vegetation zone: 1 (Plot 9)
Site Value Score: 8.33
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Table 3.6 Summary of PCT 1204 (Plot 9)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Trees
Small trees
Shrubs
Ground covers

1

70

Mixture of native grasses and sedges Spinifex sericeus, Ficinia nodosa and exotic species
Conyza bonariensis, Gamochaeta calviceps Medicago
lupulina, Petrorhagia nanteuilii,
Juncus acutus subsp. acutus

Vines & climbers

Description: This PCT occurs in the foredune area immediately preceeding the sand. It is often
subject to varying levels of erosion, particularly if vegetation is in poor condition.
In the study area, this PCT is dominated by Beach Spinifex (Spinifex sericeus). Exotic flora are
relatively common and appear to be invading from nearby manicured lawns.

Photograph 3 Spinifex beach strand grassland (PCT 1204)

Spotted Gum – Blackbutt shrubby open forest (PCT 1206)
Vegetation formation: Wet Sclerophyll Forests (grassy sub-formation)
Vegetation class: Southern Lowland Wet Sclerophyll forests
PCT: 1206
BVT: SR641
Conservation status: None
Estimate of percent cleared: 15% (Southern Rivers)
Condition: Moderate-good.
Extent in the study area: 6.08 hectares within the study area. Likely widespread across the
locality.
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Plots completed in vegetation zone: 5 (Plot 10, 11, 12, 15, 16)
Site Value Score: 44.62
Table 3.8 Summary of PCT 1206 (Plot 10)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Trees

30m+

65

Corymbia maculata

Small trees

5m+

40

Pittosporum undulatum and Notelaea longifolia

0.5

60

Asparagus aethiopicus, Cenchrus clandestinus

Shrubs
Ground covers
Vines & climbers

7

Stephania japonica var. discolour, Lonicera japonica

Table 3.9 Summary of PCT 1206 (Plot 11)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species
15-20m

75

Corymbia maculata, E. tereticornis and E. globoidea

Small trees

5m+

60

Shrubs

3m+

15

Pittosporum undulatum, Exocarpos cupressiformis
Bursaria spinosa

Ground covers

0.5

85

Trees

Vines & climbers

60

Asparagus aethiopicus
Cissus antarctica,
Stephania japonica var. discolour, Lonicera japonica

Table 3.10 Summary of PCT 1206 (Plot 12)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Trees

15-20m

50

Small trees

<5m

30

Shrubs

3m

20

Ground covers

0.5

50

E. pilularis, E. sieberi and Corymbia gummifera
Acacia implexa
Dodonaea triquetra, Breynia oblongifolia, Macrozamia
communis, Persoonia linearis
Echinopogon ovatus, Goodenia ovate, Gonocarpus
teucrioides, Lepidosperma urophorum,
Pteridium esculentum

Vines & climbers

Table 3.11 Summary of PCT 1206 (Plot 15)
Structure
Trees

Average height Average
and height
cover and
range (m)
cover range Typical species
Corymbia maculata, Casuarina glauca
18
40

Small trees

4

15

Shrubs

1.5

5

Ground covers

0.5

80

Vines & climbers
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A. mearnsii, A. implexa, Pittosporum undulatum
Macrozamia communis
Asparagus aethiopicus, Crassula
sarmentosa var. sarmentosa, Rytidosperma tenuous,
Entolasia marginata, Themeda triandra
Lonicera japonica
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Table 3.12 Summary of PCT 1206 (Plot 16)
Structure
Trees

Average height Average
and height
cover and
range (m)
cover range Typical species
Corymbia maculata, Casuarina glauca, Eucalyptus
18m+
45
globoidea, Eucalyptus tereticornis

Small trees

6m

30

Shrubs

2m

10

Ground covers

1m

15

Vines & climbers

5

Allocasuarina littoralis, Acacia implexa, Acacia mearnsii,
Exocarpos cupressiformis
Bursaria spinosa
Rytidosperma tenuous, Cynodon dactylon, Themeda
triandra
Hardenbergia violacea

Description: This PCT is relatively widespread across the NSW south coast, generally occurring
on sheltered slopes with loamy soils below 250 metres elevation between Nowra and Batemans
Bay. In the study area, this PCT occurs in sheltered areas, generally either adjacent to the Clyde
River, or sheltered by existing elevation, including the sudden rise in elevation to the east of the
Princes Highway. Throughout the study area, Spotted Gum (Corymbia maculata) dominates. Most
of this PCT is degraded by weeds including the noxious weed Ground Asparagus (Asparagus
aethiopicus).

Photograph 4 Spotted Gum – Blackbutt shrubby open forest (PCT 1206) (From left to right (top
row): Plot 10, 11, 12, From left to right (bottom row): 15, 16).

Spotted Gum – Grey Ironbark – Woollybutt grassy open forest
(PCT 1212)
Vegetation formation: Wet Sclerophyll Forests (grassy sub-formation)

Batemans Bay Bridge
Biodiversity Field Surveys

20

Vegetation class: Southern Lowland Wet Sclerophyll forests
PCT: 1212
BVT: SR642
Conservation status: None
Estimate of percent cleared: 35% (Southern Rivers)
Condition: Moderate-good.
Extent in the study area: 3.78 hectares within the study area. Likely widespread across the
locality.
Plots completed in vegetation zone: 2 (Plot 4, 14)
Site Value Score: 33.33
Table 3.13 Summary of PCT 1212 (Plot 4)
Average
height and
height range Average cover and
(m)
cover range
Typical species
Eucalyptus tereticornis, Eucalyptus pilularis
20m+
70

Structure
Trees
Small trees
Shrubs
Ground covers

5m

70

3-4m

20

1m

60

Vines & climbers

15

Pittosporum undulatum, Ligustrum sinense,
Ligustrum lucidum, Pistacia chinensis
Acacia mearnsii, Macrozamia communis
Themeda triandra, Asparagus asparagoides,
Plantago lanceolata
Parsonsia straminea, Lonicera japonica

Table 3.14 Summary of PCT 1212 (Plot 14)
Structure
Trees

Average height Average
and height
cover and
range (m)
cover range Typical species
Eucalyptus longifolia, Corymbia maculata
20m+
40

Small trees
Shrubs
Ground covers
Vines & climbers

1m

60
10

Bromus catharticus, Cenchrus clandestinus, Conyza
bonariensis, Ehrharta erecta, Lolium perenne
Lonicera japonica

Description: This PCT is relatively widespread across the NSW south coast, generally occurring
on sheltered slopes with loamy soils below 250 metres elevation between Nowra and Batemans
Bay. Species composition is known to vary across its range based on past disturbance, elevation
and proximity to the coast. In the study area, Woollybutt is found across all patches with some
Spotted gum and Forest red gum present. In all instances, the patches are highly disturbed by
regular mowing regimes and/or dominated by exotic flora including Bromus catharticus, Cenchrus
clandestinus, Ehrharta erecta and Lolium perenne.
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Photograph 5 Spotted Gum – Grey Ironbark – Woollybutt grassy open forest (PCT 1212) (From left
to right: Plot 4, 14).

Seagrass meadows of the estuaries and lagoons of New South
Wales (PCT 1913)
Vegetation formation: Saline Wetlands
Vegetation class: Seagrass Meadows
PCT: 1913
BVT: ME82
Conservation status: None
Estimate of percent cleared: 1% in Sydney Metro (no other data available)
Condition: Presuming Moderate-good.
Extent in the study area: 1.89 hectares within the study area based on air photo interpretation.
Likely widespread across the locality.
Plots completed in vegetation zone: Nil, as unable to complete plot data submerged.
Site Value Score: Nil, as unable to complete plot data (submerged)
Description: This PCT occurs along the New South Wales coast. Species composition varies
across the NSW distribution, but generally follow four separate genera, often with one species
dominating at a single patch. Previous assessment of the Clyde River estuary found that the extent
of seagrass meadows had increased by 95% between 2006 and 2012. In this estuary, seagrass
meadows extend beyond the town of Neillgen, well upstream of the study area.
As no sampling of the seagrass meadow was carried out, no further information is provided.

Mangrove forests in estuaries (PCT 920)
Vegetation formation: Saline Wetlands
Vegetation class: Mangrove Swamps
PCT: 920
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BVT: SR575
Conservation status: None
Estimate of percent cleared: 50% (Southern Rivers)
Condition: Moderate-good.
Extent in the study area: 13.64 hectares within the study area. Likely widespread across the
locality.
Plots completed in vegetation zone: 2 (Plot 6, 13)
Site Value Score: 67.38
Table 3.15 Summary of PCT 920 (Plot 6)
Average
height and
height range Average cover and
(m)
cover range
Typical species
Eucalyptus tereticornis, Eucalyptus pilularis
20m+
70

Structure
Trees
Small trees

5m

Shrubs
Ground covers

70

3-4m

20

1m

60

Vines & climbers

15

Pittosporum undulatum, Ligustrum sinense,
Ligustrum lucidum, Pistacia chinensis
Acacia mearnsii, Macrozamia communis
Themeda triandra, Asparagus asparagoides,
Plantago lanceolata
Parsonsia straminea, Lonicera japonica

Table 3.16 Summary of PCT 920 (Plot 13)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Trees
Small trees

4m

45

Avicennia marina subsp. Australasica, Casuarina glauca
and Allocasuarina littoralis

Shrubs

3m

7

Gahnia melanocarpa

Ground covers

<2m

20

Pteridium esculentum

Vines & climbers

Description: This PCT comprises stands of mangroves on mudflats, river coves and estuaries.
The distribution of this PCT across their range is dynamic, in that its establishes and deestablishes itself in response to changing hydrology. Grey Mangrove dominates the study area,
and with the difficulty of sampling this PCT due to WH&S considerations (deep mud), both plots
were carried out on the land side. Sediment accumulation appears to be the factor regarding
presence of this PCT.
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Photograph 6 Mangrove forests in estuaries (PCT 920) (From left to right: Plot 6, 13).

Cleared Land (non PCT)
Vegetation formation: n/a
Vegetation class: n/a
PCT: n/a
BVT: n/a
Conservation status: n/a
Estimate of percent cleared: n/a
Condition: n/a
Plots completed in vegetation zone: 2 (Plot 7, 8)
Table 3.17 Summary of Cleared Land (Plot 7)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Trees

8m

30

Ficus sp. planted

1

50

Rhagodia candolleana subsp. candolleana
Sporobolus africanus, Poa annua, Trifolium repens,
Plantago lanceolata

Small trees
Shrubs
Ground covers
Vines & climbers

Table 3.18 Summary of Cleared Land (Plot 8)
Structure

Average height Average
and height
cover and
range (m)
cover range Typical species

Trees

7

30

Angophora costata, Callistemon citrinus (Planted)

Small trees

2

20

Lophostemon sp – juvenile (Planted)

Shrubs
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Structure
Ground covers

Average height Average
and height
cover and
range (m)
cover range Typical species
Lomandra multiflora (Planted), Cenchrus clandestinus,
1
75
Conyza bonariensis, Lagurus ovatus

Vines & climbers

Description: Cleared Land comprises those land that do not meet the definition of native
vegetation. These areas have not been mapped within the study area. But rather, two plots have
been completed to ensure that these areas do not meet the definition of native vegetation. While
some native species are present (ie, Angophora costata), these are not endemic to the local area.

Photograph 7 Cleared Land (From left to right: Plot 7, 8).
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Figure 3.1 Plant community types in the study area
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3.2

Threatened ecological communities

Two of the PCT within the study area meet the definition of TECs under the TSC Act or EPBC Act.
These being:

•
•

Coastal Saltmarsh (PCT 1126), listed as an endangered ecological community under the
TSC Act and as a vulnerable ecological community under the EPBC Act
Swamp oak floodplain forest on coastal floodplains (PCT 1234), listed as an endangered
ecological community under the TSC Act

The following factors match the scientific committee description for Coastal Saltmarsh:
•
•
•

Regional distribution and habitat: The site occurs on an intertidal zone and estuary which is open
permanently to the sea
Species/vegetation structure: Characterising species are present
Patch size exceeds minimum criteria of 0.1 hectare under the EPBC Act for inclusion under that
legislation. Given this, all areas of this TEC within the study area meet the EPBC Act definition.

The following factors match the scientific committee description for Swamp Oak Floodplain Forest:
•
•
•

Vegetation is dominated by Swamp Oak
The location of these PCT are consistent, in that they are located below 20 metres elevation
Landscape position and soils match.

The extent of TECs within the study area is shown in Figure 3.2.
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Figure 3.2 Threatened ecological communities in the study area
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3.3

Threatened species and populations

Eleven threatened species were recorded during the surveys. These being Eastern Curlew,
Eastern Freetail Bat, Eastern Osprey, Grey-headed Flying-fox, Little Lorikeet, Pied Oystercatcher,
Sooty Oystercatcher, Southern Myotis, White-bellied Sea-eagle, Yellow-bellied Glider and Yellowbellied Sheathtail Bat (Figure 3.5). The legal status and the number of individuals recorded is
detailed in Table 3.19. Several migratory species were also recorded. Pied Oystercatcher was very
common within the study area with as many as 14 individuals recorded on a single occasion
(example Figure 3.6).
A number of features were also identified that could be utilised by threatened biota. These included
six large hollow-bearing trees (suitable for Gang-gang Cockatoo, Glossy Black Cockatoo and
Yellow-bellied Glider) as well as sap-feeding signs of Yellow-bellied Glider (Figure 3.5).
No threatened flora or endangered populations were recorded in the study area.
Table 3.19 Threatened and migratory species recorded during the field surveys
Scientific name
Common Name
Status
TSC Act

EPBC Act

No. of
individuals
recorded

Hydroprogne caspia

Caspian Tern

-

Migratory
(JAMBA)

14

Numenius madagascariensis

Eastern Curlew

-

Critically
Endangered,
Migratory
(CAMBA,
JAMBA,
ROKAMBA,
Bonn)

19

Mormopterus norfolkensis

Eastern Freetail-bat

Vulnerable

-

Activity only,
not
abundance

Pandion cristatus

Eastern Osprey

Vulnerable

Migratory
(Bonn)

2

Pteropus poliocephalus

Grey-headed Flying-fox

Vulnerable

Vulnerable

>100
overflying
only, no
roost site
found

Egretta garzetta

Little Egret

-

Marine

1

Glossopsitta pusilla

Little Lorikeet

Vulnerable

-

4

Haematopus longirostris

Pied Oystercatcher

Endangered

-

37

Haliaeetus leucogaster

White-bellied Sea Eagle

Vulnerable

Migratory

2

Haematopus fuliginosus

Sooty Oystercatcher

Vulnerable

-

24

Myotis macropus

Southern Myotis

Vulnerable

-

Activity only,
not
abundance.
None seen
leaving
bridge in
roost watch

Petaurus australis

Yellow-bellied Glider

Vulnerable

-

1

Saccolaimus flaviventris

Yellow-bellied
Sheathtail Bat

Vulnerable

-

Activity only,
not
abundance.
None seen
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Scientific name

Common Name

Status
TSC Act

EPBC Act

No. of
individuals
recorded
leaving
bridge in
roost watch

Caspian Tern
In NSW, the Caspian Tern is widespread east of the Great Divide, mainly in coastal regions, and
also in the Riverina and Lower and Upper Western Regions. The Caspian Tern is mostly found in
sheltered coastal embayments (harbours, lagoons, inlets, bays, estuaries and river deltas) and
those with sandy or muddy margins are preferred. They also occur on near-coastal or inland
terrestrial wetlands that are either fresh or saline, especially lakes (including ephemeral lakes),
waterholes, reservoirs, rivers and creeks. They also use artificial wetlands, including reservoirs,
sewage ponds and saltworks. In offshore areas the species prefers sheltered situations,
particularly near islands, and is rarely seen beyond reefs.
Caspian Tern were recorded flying above the waters of the Clyde River estuary, often flying under
the Batemans Bay Bridge. None were observed foraging or other habitat resources within the
study area.
Eastern Curlew
Within Australia, the eastern curlew has a primarily coastal distribution. The species is found in
all states, particularly the north, east, and south-east regions including Tasmania. Eastern
curlews are rarely recorded inland. During the non-breeding season in Australia, the eastern
curlew is most commonly associated with sheltered coasts, especially estuaries, bays, harbours,
inlets and coastal lagoons, with large intertidal mudflats or sandflats, often with beds of seagrass
(Zosteraceae). Occasionally, the species occurs on ocean beaches (often near estuaries), and
coral reefs, rock platforms, or rocky islets. The birds are often recorded among saltmarsh and on
mudflats fringed by mangroves, and sometimes within the mangroves. The birds are also found in
coastal saltworks and sewage farms. The eastern curlew mainly forages during the non-breeding
season on soft sheltered intertidal sandflats or mudflats, open and without vegetation or covered
with seagrass, often near mangroves, on saltflats and in saltmarsh, rockpools and among rubble
on coral reefs, and on ocean beaches near the tideline. The birds are rarely seen on near-coastal
lakes or in grassy areas
Eastern Curlews were recorded to the east of the study area on an open beach area at the mouth
of the Clyde River.
Eastern Freetail-bat
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. Roost mainly in tree hollows but will also roost under bark or in man-made
structures. Usually solitary but also recorded roosting communally, probably insectivorous.
Eastern Freetail-bat was recorded with the ANABAT SD1 detector unit within the study area. The
hollow-bearing trees or other man-made structures could be used by this species along with the
forest, swamps and mangrove areas within the study area.
Eastern Osprey
Eastern Ospreys occur in littoral and coastal habitats and terrestrial wetlands of tropical and
temperate Australia and offshore islands. They are mostly found in coastal areas but occasionally
travel inland along major rivers, particularly in northern Australia. They require extensive areas of
open fresh, brackish or saline water for foraging. They frequent a variety of wetland habitats
including inshore waters, reefs, bays, coastal cliffs, beaches, estuaries, mangrove swamps, broad
rivers, reservoirs and large lakes and waterholes. They exhibit a preference for coastal cliffs and
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elevated islands in some parts of their range, but may also occur on low sandy, muddy or rocky
shores and over coral cays. They may occur over atypical habitats such as heath, woodland or
forest when travelling to and from foraging sites (Czechura 1985; Hembrow 1988; Pruett-Jones &
O'Donnell 2004; Roberts & Ingram 1976).
Eastern Osprey were observed flying over the study area, also a large stick nest on the small
island to the north of the study area could also be attributed to the Osprey.
Grey-headed Flying-fox
Grey-headed Flying-foxes are generally found within 200 km of the eastern coast of Australia, from
Rockhampton in Queensland to Adelaide in 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.
Grey-headed Flying-foxes were observed flying over the study area however none were observed
utilising resources within the study area.
Little Egret
The Little Egret is found mainly in coastal and inland areas of northern, eastern and south-eastern
Australia. It is common on the north, uncommon in the south, and only a winter visitor to Tasmania.
The Little Egret frequents tidal mudflats, saltwater and freshwater wetlands, and mangroves.
The Little Egret observed within the study area was in the mangroves on the northern side of
Princes Highway.
Little Lorikeet
The Little Lorikeet is distributed widely across the coastal and Great Divide regions of eastern
Australia from Cape York to South Australia. NSW provides a large portion of the species' core
habitat, with lorikeets found westward as far as Dubbo and Albury. Nomadic movements are
common, influenced by season and food availability, although some areas retain residents for
much of the year and ‘locally nomadic’ movements are suspected of breeding pairs. Forages
primarily in the canopy of open Eucalyptus forest and woodland, yet also finds food in Angophora,
Melaleuca 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.
Little Lorikeet was observed on the northern side of Mcleods Creek. The forested areas on the
northern side of Mcleods Creek are known to be used for breeding by Little Lorikeet.
Pied Oystercatcher
The Pied Oystercatcher is distributed around the entire Australian coastline, although it is most
common in coastal Tasmania and parts of Victoria. It favours intertidal flats of inlets and bays,
open beaches and sandbanks. This species forages on exposed sand, mud and rock at low tide,
for molluscs, worms, crabs and small fish. The chisel-like bill is used to pry open or break into
shells of oysters and other shellfish. It nests mostly on coastal or estuarine beaches although
occasionally they use saltmarsh or grassy areas. Nests are shallow scrapes in sand above the
high tide mark, often amongst seaweed, shells and small stones.
Pied Oystercatchers were recorded to the east of the study area on an open beach area at the
mouth of the Clyde River.
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White-bellied Sea Eagle
The White-bellied Sea-Eagle is distributed along the coastline (including offshore islands) of
mainland Australia and Tasmania. The White-bellied Sea-Eagle is found in coastal habitats
(especially those close to the sea-shore) and around terrestrial wetlands in tropical and temperate
regions of mainland Australia and its offshore islands. The habitats occupied by the sea-eagle are
characterised by the presence of large areas of open water (larger rivers, swamps, lakes, the sea).
Birds have been recorded in (or flying over) a variety of terrestrial habitats (Marchant & Higgins
1993). The species is mostly recorded in coastal lowlands, but can occupy habitats up to 1400 m
above sea level on the Northern Tablelands of NSW and up to 800 m above sea level in Tasmania
and South Australia. Birds have been recorded at or in the vicinity of freshwater swamps, lakes,
reservoirs, billabongs, saltmarsh and sewage ponds. They also occur at sites near the sea or seashore, such as around bays and inlets, beaches, reefs, lagoons, estuaries and mangroves.
Terrestrial habitats include coastal dunes, tidal flats, grassland, heathland, woodland, forest
(including rainforest) and even urban areas.
A White-bellied Sea-Eagle was observed flying over the study area in a westerly direction, above
the estuary of the Clyde River.
Sooty Oystercatcher
Sooty Oystercatchers are found around the entire Australian coast, including offshore islands,
being most common in Bass Strait. Small numbers of the species are evenly distributed along the
NSW coast. The availability of suitable nesting sites may limit populations. It favours rocky
headlands, rocky shelves, exposed reefs with rock pools, beaches and muddy estuaries and
forages on exposed rock or coral at low tide for foods such as limpets and mussels.
Sooty Oystercatchers were recorded to the east of the study area on an open beach area at the
mouth of the Clyde River. They were also regularly recorded roosting on the roof of a stationary
house boat in the Clyde River and flying through the study area to access the beach areas to the
east.
Southern Myotis
The Southern Myotis is found in the coastal band from the north-west of Australia, across the topend and south to western Victoria. It is rarely found more than 100 km inland, except along major
rivers. It generally roost in groups of 10 - 15 close to water in caves, mine shafts, hollow-bearing
trees, storm water channels, buildings, under bridges and in dense foliage. This species forages
over streams and pools catching insects and small fish by raking their feet across the water
surface.
Southern Myotis was recorded with the ANABAT SD1 detector unit within the study area. The
hollow-bearing trees or other man-made structures could be used by this species along with the
freshwater ponds in the northern section of the study area. None were observed roosting within the
existing bridge structure.
Yellow-bellied Glider
The Yellow-bellied Glider is found along the eastern coast to the western slopes of the Great
Dividing Range, from southern Queensland to Victoria. It occurs in tall mature eucalypt forest
generally in areas with high rainfall and nutrient rich soils. Forest type preferences vary with
latitude and elevation; mixed coastal forests to dry escarpment forests in the north; moist coastal
gullies and creek flats to tall montane forests in the south. Yellow-bellied Gliders feed primarily on
plant and insect exudates, including nectar, sap, honeydew and manna with pollen and insects
providing protein. They extract sap by incising (or biting into) the trunks and branches of favoured
food trees, often leaving a distinctive ‘V’-shaped scar.
A Yellow-bellied Glider was observed in a patch of forest at the north-eastern end of the study
area. This area of habitat joins with other larger areas of habitat for this species and could
potentially be regularly used for foraging. Stag watching in this area did not identify a den tree at
the time of surveys carried out however this species is known to use several den trees.
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Yellow-bellied Sheathtail Bat
The Yellow-bellied Sheathtail-bat is a wide-ranging species found across northern and eastern
Australia. This species roosts singly or in groups of up to six, in tree hollows and buildings; in
treeless areas they are known to utilise mammal burrows. When foraging for insects, flies high and
fast over the forest canopy, but lower in more open country.
Yellow-bellied Sheathtail-bat was recorded with the ANABAT SD1 detector unit within the study
area. The hollow-bearing trees or other man-made structures could be used by this species along
with the forested areas for foraging. None were observed roosting within the existing bridge
structure.
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Figure 3.5 Recorded threatened and migratory species in the study area
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3.4

Aquatic environment

The Clyde River estuary is one of the larger coastal rivers in NSW and has a waterway area of
about 30km2 and a catchment of about 1,800km2. The northern section of the entrance to the
Clyde River has a mobile sand bed, while the southern section of the entrance is relatively stable.
The estuary is a nationally important wetland (DotE, 2015).
Within the study area, the majority of the estuary bed comprises mobile sands and where
mangroves occur, loam sediments. With consideration of ‘Key Fish Habitat’ document, the study
area contains Class 1 Major Key Fish Habitat. That is, it is a marine or estuarine waterway. The
study area also contains extensive areas of mangroves and some smaller areas of seagrass
meadow confirming the Class 1 classification.
With regard to threatened fauna species, Jacobs (2016) identified that the study area had a
moderate likelihood of occurrence for Australian Grayling, a species listed as endangered under
the FM Act and vulnerable under the EPBC Act.
The study area has the potential to provide some habitat for Australian Grayling but not on a
permanent basis. Australian Grayling spend the majority of the life cycle within freshwater (SPRAT,
2017, VicGovt, 2008). Once their larvae hatch in freshwater, they drift/disperse into marine waters,
before migrating back to freshwaters at around 4-6 months of age. Individuals then spend the
remainder of their life in freshwater.
Given this natural history, it is possible that Australian Grayling could use the study area both as
larvae to drift and to disperse into marine water (from any potential upstream freshwater habitats)
and as they return to freshwater at around 4-6 months of age (or about 40-50mm in length). As the
study area is marine, they would not be permanent residents of the study area.

3.5

Matters of National Environmental Significance

There were four threatened and migratory species, populations and communities listed under the
EPBC Act recorded during the field surveys. These being:
•
•
•
•

Eastern Curlew, Critically Endangered, Listed Marine, Migratory (China Australia Migratory Bird
Agreement (CAMBA), Japan Australia Migratory Bird Agreement (JAMBA), Republic of Korea
Australia Migratory Bird Agreement (ROKAMBA))
Caspian Tern, Migratory (JAMBA) and Listed Marine
Little Egret, Listed Marine
Coastal Saltmarsh, Vulnerable

Eastern Curlew is likely to represent the highest potential level of constraint to the potential
development of the study area. This species is listed as Critically Endangered under the EPBC Act.
Flyaway estimates suggest the global population at around 38,000 individuals (Bamford et al.,
2008). Eastern Curlew breeds in eastern Russia and north-eastern China, with the bulk of the
population flying to Australia in the non-breeding period. In Australia, arrivals of migrating birds are
concentrated on the northern parts, with sites of international importance frequent in northern
Australia.
The Clyde River Estuary is not identified as a site of international importance for Eastern Curlew.
‘Important Habitat’ is defined under the EPBC Act Policy Statement 3.21 (DotE, 2015a) as a key
concept for migratory species, and is considered important to ensure the ongoing survival of these
biota.
Under the EPBC Act Policy Statement 3.21 (DotE, 2015a), Internationally Important Habitat is
defined as sites that regularly support one per cent of the individuals of one species. In the case of
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the Eastern Curlew within the study area, this would be about 380 individuals (ie 1% of 38,000
individuals). Given this, the site is not considered Internationally Important Habitat.
Nationally important habitat for migratory shorebirds is also defined using similar criteria as for
international sites. The EPBC Act Policy Statement 3.21 (DotE, 2015a) identifies Nationally
Important Habitat as a site that regularly supports 0.1 percent of the flyaway population of a single
species of migratory shorebird. In the case of Eastern Curlew and the study area, this would be
about 38 individuals (0.1% of 38,000 individuals). The field surveys as a result of this study
identified the presence of 19 Eastern Curlew (Figure 3.7), which is half of what is needed to meet
the criteria for Nationally Important Habitat under the EPBC Act Policy Statement 3.21 (DotE,
2015a).
However, the Clyde River Estuary is large, about 2,900 hectares and is listed on the Directory of
Nationally Important Wetlands (DotE, 2015). The extent of the field surveys for this study is small
(<100 hectares) in the context of the Clyde River Estuary (2,900 hectares). Given this, it is
considered likely that further Eastern Curlew are present across the Clyde River Estuary in
general. On this basis, the study area has the potential to contain Nationally Important Habitat for
Eastern Curlew as part of the larger Clyde River Estuary, which is likely to support 0.1% of the
global population (ie, 38 individuals). We recommend further assessment of the potential impacts
to Eastern Curlew using the Significant Impact Criteria (SIC) for critically endangered species
under the EPBC Act once a concept design is chosen by Roads and Maritime (DotE, 2013).

Figure 3.6 A group of 8 Pied Oystercatcher adjacent to the study area (Image by Steve Sass).
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Figure 3.7 Eastern Curlew adjacent to the study area (Image by Steve Sass).
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Appendix A – Species recorded
Recorded flora
Status
Family

Scientific Name

Common name

TSC
Act

FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE

EPBC
Act

Abundance in each plot*
1

3

Acacia longifolia subsp. longifolia

hickory wattle
Sydney golden
wattle

Acacia longissima

Long-leaf wattle

1

Acacia mearnsii

Black Wattle

1

Acacia paradoxa
Acacia terminalis subsp. Glabrous
form

Kangaroo Thorn

3

RUTACEAE

Acronychia oblongifolia

PTERIDACEAE

Adiantum aethiopicum

White Aspen
Common
Maidenhair

PTERIDACEAE

Adiantum hispidulum var. hispidulum

Rough Maidenhair

CASUARINACEAE

Allocasuarina littoralis

Black She-oak

MYRTACEAE

Angophora costata

POACEAE

Aristida vagans

Sydney Red Gum
Threeawn
Speargrass

ASPLENIACEAE

Asplenium flabellifolium

Necklace Fern

ACANTHACACEAE

Avicennia marina subsp. australasica

Grey Mangrove

PROTEACEAE

Banksia integrifolia

Coast Banksia

PROTEACEAE

Banksia spinulosa

Hairpin Banksia

CYPERACEAE

Baumea juncea

BLECHNACEAE

Blechnum cartilagineum

CYPERACEAE

Bolboschoenus caldwellii
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Acacia implexa

2

3

4

5

6

7

Incidental
observation

3

1

3

3

2

3

Sunshine Wattle
3

Planted
2

3

3

3

6

4

Gristle Fern
3
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Status
Family

Scientific Name

Common name

TSC
Act

FABACEAEFABOIDEAE
FABACEAEFABOIDEAE

EPBC
Act

Abundance in each plot*
1

2

3

Bossiaea obcordata

Spiny Bossiaea

MALVACEAE

Bossiaea rhombifolia
Brachychiton
populneus subsp. populneus

Kurrajong

PHYLLANTHACEAE

Breynia oblongifolia

coffee bush

ASPHODELACEAE

Bulbine bulbosa

Native Leek

PITTOSPORACEAE

Bursaria spinosa

MYRTACEAE

Callistemon citrinus

Blackthorn
Crimson
Bottlebrush

MYRTACEAE

Callistemon salignus

Willow Bottlebrush

DICKSONIACEAE

Calochlaena dubia

Rainbow Fern

2

CYPERACEAE

Carex appressa

Tall Sedge

3

CYPERACEAE

Carex inversa

ASTERACEAE

Cassinia aculeata

LAURACEAE

Cassytha pubescens

CASUARINACEAE

Casuarina glauca

Swamp Oak

VITACEAE

Cissus antarctica

Kangaroo Vine

RANUNCULACEAE

Clematis aristata

Old Man’s Beard

COMMELINACEAE

Commelina cyanea

MYRTACEAE

Corymbia gummifera

Red Bloodwood

MYRTACEAE

Corymbia maculata

Spotted Gum

CYATHEACEAE

Cyathea australis

Black Tree-fern

POACEAE

Cymbopogon refractus

Barbed Wire Grass

POACEAE

Cynodon dactylon

Couch

GOODENIACEAE

Dampiera scottiana
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4

5

6

7

Incidental
observation

2
2

1
Planted
Planted
1

Dolly Bush
1
6

5

5
1

2

2

1

3

4
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Status
Family

Scientific Name

Common name

TSC
Act

GOODENIACEAE
FABACEAEFABOIDEAE
FABACEAEFABOIDEAE

Dampiera stricta

EPBC
Act

Abundance in each plot*
1

Daviesia ulicifolia subsp. ulicifolia

Gorse Bitter Pea

Desmodium varians

Slender Tick-trefoil

PHORMIACEAE

Dianella caerulea var. caerulea

Blue Flax Lily

2

CONVOLVULACEAE

Dichondra repens

Kidney Weed

2

ORCHIDACEAE

Dipodium variegatum

SAPINDACEAE

Dodonaea triquetra

Large-leaf Hopbush

2

BLECHNACEAE

Doodia aspera

POACEAE

Echinopogon ovatus

Prickly Rasp Fern
Forest Hedgehog
Grass

CHENOPODIACEAE

Einadia hastata

Berry Saltbush

2

CHENOPODIACEAE

Enchylaena tomentosa

Ruby Saltbush

1

POACEAE

Entolasia marginata

Bordered Panic

POACEAE

Entolasia stricta

Wiry Panic

ONAGRACEAE

Epilobium hirtigerum

MYRTACEAE

Eucalyptus globoidea

White Stringybark

MYRTACEAE

Eucalyptus longifolia

Woolybutt

MYRTACEAE

Eucalyptus pilularis

Blackbutt

MYRTACEAE

Eucalyptus sieberi

Silvertop Ash

MYRTACEAE

Eucalyptus tereticornis

Forest Red Gum

LUZURIAGACEAE

Eustrephus latifolius

Wombat Berry

SANTALACEAE

Exocarpos cupressiformis

Cherry Ballart

CYPERACEAE

Ficinia nodosa

Knobby Club-rush

MORACEAE

Ficus sp.
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2

3

4

5

6

7

Incidental
observation

4

Planted

1

2

2

4

3

4

2

3

4
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Status
Family

Scientific Name

Common name

TSC
Act

EPBC
Act

Abundance in each plot*
1

2

3

4

CYPERACEAE

Gahnia melanocarpa

Black-fruit Sawsedge

LUZURIAGACEAE

Geitonoplesium cymosum

Scrambling Lily

1

1

GERANIACEAE
FABACEAEFABOIDEAE

Geranium homeanum
Glycine microphylla

Small-leaf glycine

1

1

HALORAGACEAE

Gonocarpus teucrioides

Raspwort

GOODENIACEAE
FABACEAEFABOIDEAE

Goodenia ovata

Hop Goodenia

1

Hardenbergia violacea

1

DILLENIACEAE

Hibbertia aspera

DILLENIACEAE

Hibbertia diffusa

Purple Coral Pea
Rough Guinea
Flower
Wedge Guinea
Flower

DENNSTAEDTIACEAE

Hypolepis muelleri

Harsh Ground Fern

POACEAE
FABACEAEFABOIDEAE

Imperata cylindrica

Blady Grass

Indigofera australis

Australian Indigo

JUNCACEAE

Juncus kraussii subsp. australiensis

Sea Rush

JUNCACEAE

Juncus usitatus

CYPERACEAE

Lepidosperma laterale

2

CYPERACEAE

Lepidosperma urophorum

3

MYRTACEAE

Leptospermum lanigerum
Leptospermum
polygalifolium subsp. polygalifolium

Woolly Teatree

Leucopogon ericoides

Pink Beard-heath

Leucopogon juniperinus
Leucopogon
lanceolatus var. lanceolatus

Prickly Beard-heath

Livistona australis

Cabbage Palm

MYRTACEAE
ERICACEAEEPACRIDOIDEAE
ERICACEAE EPACRIDOIDEAE
ERICACEAEEPACRIDOIDEAE
ARECACEAE
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5

6

7

Incidental
observation

1

4

3

Tantoon

Lance Beard-heath
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Status
Family

Scientific Name

Common name

TSC
Act

LOBELIACEAE

Lobelia anceps

LOGANIACEAE

Logania pusilla

LOMANDRACEAE

Lomandra longifolia

LOMANDRACEAE

Lomandra multiflora

spiny-headed matrush
Many-flowered
Mat-rush

MYRTACEAE

Lophostemon sp.

Brush Box

ZAMIACEAE

Macrozamia communis

Burrawang

APOCYNACEAE

Marsdenia suaveolens

Scented Marsdenia

MYRTACEAE

Melaleuca sp.

Paperbark

POACEAE

Microlaena stipoides var. stipoides

SCROPHULARIACEAE

Myoporum acuminatum

Boobialla

OLEACEAE

Notelaea longifolia

Large Mock-Olive

OLEACEAE

Notelaea venosa

Smooth Mock-Olive

ASTERACEAE
BIGNONIACEAE

Ozothamnus diosmifolius
Pandorea
pandorana subsp. pandorana

rice flower
Wonga Wonga
Vine

POACEAE

Panicum simile

Two-colour Panic

APOCYNACEAE

Parsonsia straminea

Common Silkpod

POLYGONACEAE

Persicaria hydropiper

PROTEACEAE

Persoonia linearis

Water Pepper
Narrow-leaved
Geebung

PHYLLANTHACEAE

Phyllanthus hirtellus

Thyme Spurge

THYMELAEACEAE

Pimelea linifolia subsp. linifolia

Queen of the Bush

PITTOSPORACEAE

Pittosporum undulatum

Native Daphne

LAMIACEAE

Plectranthus parviflorus

Cockspur Flower

RHAMNACEAE

Pomaderris discolor
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EPBC
Act

Abundance in each plot*
1

2

3

4

2

2

5

6

7

Incidental
observation

2

2

2

3

3
3

3

3

1
1

2

2

2

3

2

3

3

3

3
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Status
Family

Scientific Name

Common name

TSC
Act

RHAMNACEAE

Pomaderris intermedia

LOBELIACEAE

Pratia purpurascens

Whiteroot

ACANTHACEAE

Pseuderanthemum variabile

Pastel Flower

DENNSTAEDTIACEAE
FABACEAEFABOIDEAE

Pteridium esculentum

Bracken
Large-leaf Bushpea

EPBC
Act

Abundance in each plot*
1

CHENOPODIACEAE

Pultenaea daphnoides
Rhagodia
candolleana subsp. candolleana

ROSACEAE

Rubus moluccanus var. trilobus

Molucca Bramble

POLYGONACEAE

Rumex brownii

Swamp Dock

POACEAE

Rytidosperma tenuius

CHENOPODIACEAE

Salsola australis

THEOPHRASTACEAE

Samolus repens

SANTALACEAE

Blunt Sandalwood

CHENOPODIACEAE

Santalum obtusifolium
Sarcocornia
quinqueflora subsp. quinqueflora

GOODENIACEAE

Scaevola ramosissima

Purple Fan-flower

GOODENIACEAE

Selliera radicans

2

ASTERACEAE

Senecio linearifolius

Swamp Weed
Fireweed
Groundsel

SOLANACEAE

Solanum prinophyllum

Forest Nightshade

1

POACEAE

Spinifex sericeus

Hairy Spinifex

MENISPERMACEAE

Stephania japonica var. discolor

Snake Vine

POACEAE

Themeda triandra

PHYRMACEAE

Thyridia repens

Kangaroo Grass
Creeping Moneyflower

ANTHERICACEAE

Tricoryne elatior

TYPHACEAE

Typha orientalis
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2

3

4

5

6

2

3

3

Coastal Saltbush

7

Incidental
observation

3
1
1
3

Creeping
Brookweed

3

2

2

1
2

3

3

1

1

1

3

3

3
2

Yellow Autumn-lily
Broadleaf
Cumbungi
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Status
Family

Scientific Name

Common name

TSC
Act

EPBC
Act

Abundance in each plot*
1

2

3

4

5

6

7

5

6

7

Incidental
observation

EXOTICS
Status
Family

Scientific Name

Common name

TSC
Act

EPBC
Act

Abundance in each plot*
1

2

3

4

POLYGONACEAE

Acetosa sagittata

Rambling Dock

ALLIACEAE

Agapanthus praecox subsp. orientalis

Agapanthus

MYRSINACEAE

Anagallis arvensis

Scarlett Pimpernel

POACEAE

Arrhenatherum elatius var. elatius

False Oatgrass

ASPARAGACEAE

Asparagus aethiopicus

2

2

ASPARAGACEAE

Asparagus africanus

Ground Asparagus
Climbing
Asparagus

1

1

ASPARAGACEAE

Asparagus asparagoides

Bridal Creeper

1

POACEAE

Avena barbata

Bearded Oats

ASTERACEAE

Bidens pilosa

Cobblers Pegs

PITTOSPORACEAE

Billardiera heterophylla

Purple Appleberry

POACEAE

Briza maxima

Quaking Grass

POACEAE

Bromus catharticus

Prairie Grass

2

CRASSULACEAE

Bryophyllum delagoense

Mother-of-Millions

2

BRASSICACEAE

Cakile maritima

Sea Rocket

POACEAE

Cenchrus clandestinus

Kikuyu Grass

GENTIANACEAE

Centaurium tenuiflorum

ASTERACEAE

Cirsium vulgare

Spear Thistle

ASTERACEAE

Conyza bonariensis

ROSACEAE

Cotoneaster glaucophyllus

Flaxleaf Fleabane
Glaucous
Cotoneaster
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Incidental
observation

3

3

2

1

3

3

1

3

1
2

2

3
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Status
Family

Scientific Name

Common name

TSC
Act

EPBC
Act

Abundance in each plot*
1

2

3

4

CRASSULACEAE

Crassula sarmentosa var. sarmentosa

IRIDACEAE

Crocosmia crocosmiiflora

Monbretia

1

CUPRESSACEAE

Cupressocyparis leylandii

Leighton Green

1

APIACEAE

Cyclospermum leptophyllum

Slender Celery

ASTERACEAE

Delairea odorata

Cape Ivy

POACEAE

Echinochloa crus-galli

Barnyard Grass

POACEAE

Ehrharta erecta

Panic Veldtgrass

3

ROSACEAE

Eriobotrya japonica

Loquat

3

EUPHORBIACEAE

Euphorbia peplus

Petty Spurge

ASTERACEAE

Gamochaeta calviceps

Cudweed

MORACEAE

Ficus carica

ARALIACEAE

Hydrocotyle bonariensis

Fig
Largeleaf
Pennywort

ASTERACEAE

Hypochaeris radicata

Catsear

JUNCACEAE

Juncus acutus subsp. acutus

Sharp Rush

POACEAE

Lagurus ovatus

Hare’s Tail Grass

BRASSICACEAE

Lepidium ?africanum

OLEACEAE

Ligustrum lucidum

Large-leaved
Privett

OLEACEAE

Ligustrum sinense

Small-leaved Privet

LILIACEAE

Lilium formosanum

Formosan Lily

POACEAE

Lolium perenne

CAPRIFOLIACEAE
FABACEAEFABOIDEAE
FABACEAEFABOIDEAE

Lonicera japonica

Perennial Ryegrass
Japanese
Honeysuckle

Medicago lupulina

Black Medic

Melilotus indicus

Hexham Scent
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5

6

7

Incidental
observation

2
1

1

3

3

4

2
3

3

3

3
1

3
2

2

3
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Status
Family

Scientific Name

Common name

TSC
Act

EPBC
Act

Abundance in each plot*
1

2

3

4

5

6

7

Red-flowered
Mallow

MALVACEAE

Modiola caroliniana

LOMARIOPSIDACEAE

Nephrolepis cordifolia

OCHNACEAE

Ochna serrulata

Fishbone Fern
Mickey Mouse
Plant

ASTERACEAE

Osteospermum ecklonis

Cape Daisy

OXALIDACEAE

Oxalis corniculata

POACEAE

Passiflora edulis

PASSIFLORACEAE

Pentaschistis sp.

POACEAE

Paspalum dilatatum

CARYOPHYLLACEAE

Petrorhagia nanteuilii

ANACARDIACEAE

1
1
1

1

Paspalum
Common
Passionfruit

1

Pistacia chinensis

Chinese Pistachio

3

PLANTAGINACEAE

Plantago lanceolata

Lamb’s Tongues

2

POACEAE

Poa annua

Winter Grass

3

POLYGONACEAE

Polygonum aviculare

Wireweed

3

RANUNCULACEAE

Ranunculus repens

Creeping Buttercup

ROSACEAE

Rubus anglocandicans

Blackberry

1

ARALIACEAE
FABACEAECAESALPINIOIDEAE

Schefflera actinophylla

Umbrella Tree

3

MALVACEAE

Sida rhombifolia

SOLANACEAE

Solanum ?sarrachoides

SOLANACEAE

Solanum chenopodioides

SOLANACEAE

Solanum mauritianum

SOLANACEAE

Solanum nigrum

ASTERACEAE

Sonchus oleraceus
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Incidental
observation

3

1

Senna pendula var. glabrata
Paddy’s Lucerne
Whitetip
Nightshade

1

1

2

1

1
Wild Tobacco Bush
Black-berry
Nightshade
Common
Sowthistle

1

1
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Status
Family

Scientific Name

Common name

TSC
Act

POACEAE

Sporobolus africanus

Parramatta Grass

POACEAE

Stenotaphrum secundatum

Buffalo Grass

ACANTHACEAE

Thunbergia alata

Black-eyed Susan

COMMELINACEAE
FABACEAEFABOIDEAE

Tradescantia fluminensis

Trad

Trifolium repens

White Clover

VERBENACEAE

Verbena bonariensis

Purpletop

ADOXACEAE

Viburnum ?suspensum

ARACEAE

Zantedeschia aethiopica

Batemans Bay Bridge
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EPBC
Act

Abundance in each plot*
1

2

3

4

5

6

7

Incidental
observation

4
3

2
3
1

1
1

Arum Lily

2
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NATIVES
Status
Family

Scientific Name

Common name

TSC
Act

FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE

EPBC
Act

Abundance in each plot*
8

9

10

11

12

3

3

3

Acacia longifolia subsp. longifolia

hickory wattle
Sydney golden
wattle

Acacia longissima

Long-leaf wattle

Acacia mearnsii

Black Wattle

Acacia paradoxa
Acacia terminalis subsp. Glabrous
form

Kangaroo Thorn

RUTACEAE

Acronychia oblongifolia

PTERIDACEAE
PTERIDACEAE

Adiantum aethiopicum
Adiantum
hispidulum var. hispidulum

White Aspen
Common
Maidenhair
Rough
Maidenhair

CASUARINACEAE

Allocasuarina littoralis

Black She-oak

MYRTACEAE

Angophora costata

POACEAE

Aristida vagans

Sydney Red Gum
Threeawn
Speargrass

ASPLENIACEAE
ACANTHACACEAE

Asplenium flabellifolium
Avicennia
marina subsp. australasica

Grey Mangrove

PROTEACEAE

Banksia integrifolia

Coast Banksia

3

PROTEACEAE

Banksia spinulosa

Hairpin Banksia

3

CYPERACEAE

Baumea juncea

BLECHNACEAE

Blechnum cartilagineum

CYPERACEAE
FABACEAEFABOIDEAE

Bolboschoenus caldwellii
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Acacia implexa

Bossiaea obcordata

13

14

3
1
3

Sunshine Wattle

3

1

1

1
1

1

4
2

1

Necklace Fern
5

Gristle Fern

Spiny Bossiaea

3

49

Incidenta
observati

FABACEAEFABOIDEAE
MALVACEAE

Bossiaea rhombifolia
Brachychiton
populneus subsp. populneus

Kurrajong

PHYLLANTHACEAE

Breynia oblongifolia

coffee bush

3

ASPHODELACEAE

Bulbine bulbosa

Native Leek

2

PITTOSPORACEAE

Bursaria spinosa

3

MYRTACEAE

Callistemon citrinus

MYRTACEAE

Callistemon salignus

Blackthorn
Crimson
Bottlebrush
Willow
Bottlebrush

DICKSONIACEAE

Calochlaena dubia

Rainbow Fern

CYPERACEAE

Carex appressa

Tall Sedge

CYPERACEAE

Carex inversa

ASTERACEAE

Cassinia aculeata

LAURACEAE

Cassytha pubescens

CASUARINACEAE

Casuarina glauca

Swamp Oak

VITACEAE

Cissus antarctica

Kangaroo Vine

RANUNCULACEAE

Clematis aristata

Old Man’s Beard

COMMELINACEAE

Commelina cyanea

MYRTACEAE

Corymbia gummifera

Red Bloodwood

MYRTACEAE

Corymbia maculata

Spotted Gum

CYATHEACEAE

Cyathea australis

POACEAE

Cymbopogon refractus

Black Tree-fern
Barbed Wire
Grass

POACEAE

Cynodon dactylon

Couch

GOODENIACEAE

Dampiera scottiana

2

GOODENIACEAE
FABACEAEFABOIDEAE
FABACEAEFABOIDEAE

Dampiera stricta

2
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Daviesia ulicifolia subsp. ulicifolia
Desmodium varians

3

2

3

4

1
Dolly Bush
1

1

3

3

4
1
2

Gorse Bitter Pea
Slender Ticktrefoil

4
5

4

3

3
3

3

3

3

1
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PHORMIACEAE

Dianella caerulea var. caerulea

Blue Flax Lily

3

CONVOLVULACEAE

Dichondra repens

Kidney Weed

2

ORCHIDACEAE

Dipodium variegatum

SAPINDACEAE

Dodonaea triquetra

BLECHNACEAE

Doodia aspera

POACEAE

Echinopogon ovatus

Prickly Rasp Fern
Forest Hedgehog
Grass

CHENOPODIACEAE

Einadia hastata

Berry Saltbush

CHENOPODIACEAE

Enchylaena tomentosa

Ruby Saltbush

POACEAE

Entolasia marginata

Bordered Panic

POACEAE

Entolasia stricta

Wiry Panic

ONAGRACEAE

Epilobium hirtigerum

MYRTACEAE

Eucalyptus globoidea

White Stringybark

MYRTACEAE

Eucalyptus longifolia

Woolybutt

MYRTACEAE

Eucalyptus pilularis

Blackbutt

MYRTACEAE

Eucalyptus sieberi

Silvertop Ash

MYRTACEAE

Eucalyptus tereticornis

Forest Red Gum

LUZURIAGACEAE

Eustrephus latifolius

Wombat Berry

2

2

SANTALACEAE

Exocarpos cupressiformis

Cherry Ballart

3

3

CYPERACEAE

Ficinia nodosa

Knobby Club-rush

MORACEAE

Ficus sp.

CYPERACEAE

Gahnia melanocarpa

Black-fruit Sawsedge

LUZURIAGACEAE

Geitonoplesium cymosum

Scrambling Lily

GERANIACEAE
FABACEAEFABOIDEAE

Geranium homeanum
Glycine microphylla

Small-leaf glycine

1

HALORAGACEAE

Gonocarpus teucrioides

Raspwort

2
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Large-leaf Hopbush

2
2

2
2
2

1
3
4
3
4

3

2
2

2

2

2

2
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GOODENIACEAE
FABACEAEFABOIDEAE

Goodenia ovata

Hop Goodenia

Hardenbergia violacea

DILLENIACEAE

Hibbertia aspera

DILLENIACEAE

Hibbertia diffusa

DENNSTAEDTIACEAE

Hypolepis muelleri

Purple Coral Pea
Rough Guinea
Flower
Wedge Guinea
Flower
Harsh Ground
Fern

POACEAE
FABACEAEFABOIDEAE

Imperata cylindrica

Blady Grass
Australian Indigo

JUNCACEAE

Indigofera australis
Juncus
kraussii subsp. australiensis

JUNCACEAE

Juncus usitatus

CYPERACEAE

Lepidosperma laterale

CYPERACEAE

Lepidosperma urophorum

MYRTACEAE

Leptospermum lanigerum
Leptospermum
polygalifolium subsp. polygalifolium

Woolly Teatree
Tantoon

3

Leucopogon ericoides
Leucopogon juniperinus
Leucopogon
lanceolatus var. lanceolatus

Pink Beard-heath
Prickly Beardheath
Lance Beardheath

2

ARECACEAE

Livistona australis

Cabbage Palm

LOBELIACEAE

Lobelia anceps

LOGANIACEAE

Logania pusilla

LOMANDRACEAE

Lomandra longifolia

LOMANDRACEAE

Lomandra multiflora

spiny-headed
mat-rush
Many-flowered
Mat-rush

MYRTACEAE

Lophostemon sp.

Brush Box

ZAMIACEAE

Macrozamia communis

Burrawang

MYRTACEAE
ERICACEAEEPACRIDOIDEAE
ERICACEAE EPACRIDACEAE
ERICACEAEEPACRIDOIDEAE
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2

2

1

2

Sea Rush

3

2
1

3planted
3planted

3

3

3

3
3

3

2

1
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APOCYNACEAE

Marsdenia suaveolens

Scented
Marsdenia

MYRTACEAE

Melaleuca sp.

Paperbark

POACEAE

Microlaena stipoides var. stipoides

SCROPHULARIACEAE

Myoporum acuminatum

Boobialla

OLEACEAE

Notelaea longifolia

OLEACEAE

Notelaea venosa

Large Mock-Olive
Smooth MockOlive

ASTERACEAE
BIGNONIACEAE

Ozothamnus diosmifolius
Pandorea
pandorana subsp. pandorana

rice flower
Wonga Wonga
Vine

POACEAE

Panicum simile

Two-colour Panic

3

APOCYNACEAE

Parsonsia straminea

Common Silkpod

3

POLYGONACEAE

Persicaria hydropiper

PROTEACEAE

Persoonia linearis

Water Pepper
Narrow-leaved
Geebung

PHYLLANTHACEAE

Phyllanthus hirtellus

THYMELAEACEAE

Pimelea linifolia subsp. linifolia

Thyme Spurge
Queen of the
Bush

PITTOSPORACEAE

Pittosporum undulatum

Native Daphne

3

LAMIACEAE

Plectranthus parviflorus

Cockspur Flower

2

RHAMNACEAE

Pomaderris discolor

RHAMNACEAE

Pomaderris intermedia

LOBELIACEAE

Pratia purpurascens

Whiteroot

ACANTHACEAE

Pseuderanthemum variabile

Pastel Flower

DENNSTAEDTIACEAE
FABACEAEFABOIDEAE

Pteridium esculentum

Bracken
Large-leaf Bushpea

CHENOPODIACEAE

Pultenaea daphnoides
Rhagodia
candolleana subsp. candolleana

ROSACEAE

Rubus moluccanus var. trilobus
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1

3planted
3
3

3

3

3
1

2

3

1

2
1
1
3

1
2
3

4

3

Coastal Saltbush
Molucca Bramble

1
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POLYGONACEAE

Rumex brownii

Swamp Dock

POACEAE

Rytidosperma tenuius

CHENOPODIACEAE

Salsola australis

THEOPHRASTACEAE

Samolus repens

SANTALACEAE

Blunt Sandalwood

CHENOPODIACEAE

Santalum obtusifolium
Sarcocornia
quinqueflora subsp. quinqueflora

GOODENIACEAE

Scaevola ramosissima

Purple Fan-flower

GOODENIACEAE

Selliera radicans

ASTERACEAE

Senecio linearifolius

SOLANACEAE

Solanum prinophyllum

Swamp Weed
Fireweed
Groundsel
Forest
Nightshade

POACEAE

Spinifex sericeus

Hairy Spinifex

MENISPERMACEAE

Stephania japonica var. discolor

Snake Vine

POACEAE

Themeda triandra

PHYRMACEAE

Thyridia repens

ANTHERICACEAE

Tricoryne elatior

TYPHACEAE

Typha orientalis

Kangaroo Grass
Creeping Moneyflower
Yellow Autumnlily
Broadleaf
Cumbungi

2

3

2

2

Creeping
Brookweed

2

4
3

3

2

2

1

6

8

23

24

41

11

12

EXOTICS
Status
Family

Scientific Name

Common name

TSC
Act

POLYGONACEAE
ALLIACEAE

Acetosa sagittata
Agapanthus
praecox subsp. orientalis

MYRSINACEAE

Anagallis arvensis
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EPBC
Act

Abundance in each plot*
8

9

10

Rambling Dock

2

Agapanthus
Scarlett
Pimpernel

2

11

12

13

14

2
2
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Incidenta
observati

POACEAE

Arrhenatherum elatius var. elatius

ASPARAGACEAE

Asparagus aethiopicus

ASPARAGACEAE

Asparagus africanus

False Oatgrass
Ground
Asparagus
Climbing
Asparagus

ASPARAGACEAE

Asparagus asparagoides

Bridal Creeper

3

POACEAE

Avena barbata

Bearded Oats

2

2

ASTERACEAE

Bidens pilosa

Cobblers Pegs

2

2

PITTOSPORACEAE

Billardiera heterophylla

Purple Appleberry

POACEAE

Briza maxima

Quaking Grass

POACEAE

Bromus catharticus

Prairie Grass

CRASSULACEAE

Bryophyllum delagoense

Mother-of-Millions

BRASSICACEAE

Cakile maritima

Sea Rocket

POACEAE

Cenchrus clandestinus

Kikuyu Grass

GENTIANACEAE

Centaurium tenuiflorum

ASTERACEAE

Cirsium vulgare

Spear Thistle

ASTERACEAE

Conyza bonariensis

ROSACEAE
CRASSULACEAE

Cotoneaster glaucophyllus
Crassula
sarmentosa var. sarmentosa

Flaxleaf Fleabane
Glaucous
Cotoneaster

IRIDACEAE

Crocosmia crocosmiiflora

Monbretia

CUPRESSACEAE

Cupressocyparis leylandii

Leighton Green

APIACEAE

Cyclospermum leptophyllum

Slender Celery

ASTERACEAE

Delairea odorata

Cape Ivy

POACEAE

Echinochloa crus-galli

Barnyard Grass

2

POACEAE

Ehrharta erecta

Panic Veldtgrass

1

ROSACEAE

Eriobotrya japonica

Loquat

EUPHORBIACEAE

Euphorbia peplus

Petty Spurge
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3

3
4

5

2

2
2

2

3

4

3
4

1
3

3

3
3

3

2
3

2
2

3
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MORACEAE

Ficus carica

Fig

ASTERACEAE

Gamochaeta calviceps

ARALIACEAE

Hydrocotyle bonariensis

Cudweed
Largeleaf
Pennywort

ASTERACEAE

Hypochaeris radicata

Catsear

JUNCACEAE

Juncus acutus subsp. acutus

Sharp Rush

3

POACEAE

Lagurus ovatus

Hare’s Tail Grass

3

BRASSICACEAE

Lepidium ?africanum

OLEACEAE

Ligustrum lucidum

OLEACEAE

Ligustrum sinense

LILIACEAE

Lilium formosanum

POACEAE

Lolium perenne

CAPRIFOLIACEAE
FABACEAEFABOIDEAE
FABACEAEFABOIDEAE

Lonicera japonica

Formosan Lily
Perennial
Ryegrass
Japanese
Honeysuckle

Medicago lupulina

Black Medic

Melilotus indicus

MALVACEAE

Modiola caroliniana

Hexham Scent
Red-flowered
Mallow

LOMARIOPSIDACEAE

Nephrolepis cordifolia

OCHNACEAE

3

3
2

1

2

3
3

Large-leaved
Privett
Small-leaved
Privet

3
2
2
3

3

1
3

3
3
3

Ochna serrulata

Fishbone Fern
Mickey Mouse
Plant

2

2

ASTERACEAE

Osteospermum ecklonis

Cape Daisy

2

2

OXALIDACEAE

Oxalis corniculata

PASSIFLORACEAE

Passiflora edulis

Oxalis
Common
Passionfruit

POACEAE

Pentaschistis sp.

POACEAE

Paspalum dilatatum

CARYOPHYLLACEAE

Petrorhagia nanteuilii

ANACARDIACEAE

Pistacia chinensis
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2

2
Paspalum

3
2

Chinese Pistachio
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PLANTAGINACEAE

Plantago lanceolata

Lamb’s Tongues

POACEAE

Poa annua

Winter Grass

POLYGONACEAE

Polygonum aviculare

RANUNCULACEAE

Ranunculus repens

Wireweed
Creeping
Buttercup

ROSACEAE

Rubus anglocandicans

Blackberry

ARALIACEAE
FABACEAECAESALPINIOIDEAE

Schefflera actinophylla

Umbrella Tree

MALVACEAE

Sida rhombifolia

SOLANACEAE

Solanum ?sarrachoides

SOLANACEAE

Solanum chenopodioides

SOLANACEAE

Solanum mauritianum

SOLANACEAE

Solanum nigrum

ASTERACEAE

Sonchus oleraceus

Whitetip
Nightshade
Wild Tobacco
Bush
Black-berry
Nightshade
Common
Sowthistle

POACEAE

Sporobolus africanus

Parramatta Grass

POACEAE

Stenotaphrum secundatum

Buffalo Grass

ACANTHACEAE

Thunbergia alata

Black-eyed Susan

COMMELINACEAE
FABACEAEFABOIDEAE

Tradescantia fluminensis

Trad

Trifolium repens

White Clover

VERBENACEAE

Verbena bonariensis

Purpletop

ADOXACEAE

Viburnum ?suspensum

ARACEAE

Zantedeschia aethiopica
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3

2

2

2

1
1

Senna pendula var. glabrata
Paddy’s Lucerne

3

3

3

3

1

1
1
3

2

3

3
3

3

1

Arum Lily
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NATIVES
Status
Family

Scientific Name

Common name

TSC
Act

FABACEAE-MIMOSOIDEAE

Acacia implexa

hickory wattle

FABACEAE-MIMOSOIDEAE

Acacia longifolia subsp. longifolia

Sydney golden wattle

FABACEAE-MIMOSOIDEAE

Acacia longissima

Long-leaf wattle

FABACEAE-MIMOSOIDEAE

Acacia mearnsii

Black Wattle

FABACEAE-MIMOSOIDEAE

Acacia paradoxa

Kangaroo Thorn

FABACEAE-MIMOSOIDEAE

Acacia terminalis subsp. Glabrous form

Sunshine Wattle

RUTACEAE

Acronychia oblongifolia

White Aspen

PTERIDACEAE

Adiantum aethiopicum

Common Maidenhair

PTERIDACEAE

Adiantum hispidulum var. hispidulum

Rough Maidenhair

CASUARINACEAE

Allocasuarina littoralis

Black She-oak

MYRTACEAE

Angophora costata

POACEAE

Aristida vagans

Sydney Red Gum
Threeawn
Speargrass

ASPLENIACEAE

Asplenium flabellifolium

Necklace Fern

ACANTHACACEAE

Avicennia marina subsp. australasica

Grey Mangrove

PROTEACEAE

Banksia integrifolia

Coast Banksia

PROTEACEAE

Banksia spinulosa

Hairpin Banksia

CYPERACEAE

Baumea juncea

BLECHNACEAE

Blechnum cartilagineum

CYPERACEAE

Bolboschoenus caldwellii

FABACEAE-FABOIDEAE

Bossiaea obcordata

FABACEAE-FABOIDEAE

Bossiaea rhombifolia

MALVACEAE

Brachychiton populneus subsp. populneus
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EPBC
Act

Abundance in each plot*
15

16

17

3

3

3

3

3

3

2

2

Incidental
observation

3

2

Gristle Fern

2

Spiny Bossiaea
2
Kurrajong
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PHYLLANTHACEAE

Breynia oblongifolia

coffee bush

ASPHODELACEAE

Bulbine bulbosa

Native Leek

PITTOSPORACEAE

Bursaria spinosa

Blackthorn

MYRTACEAE

Callistemon citrinus

Crimson Bottlebrush

MYRTACEAE

Callistemon salignus

Willow Bottlebrush

DICKSONIACEAE

Calochlaena dubia

Rainbow Fern

2

CYPERACEAE

Carex appressa

Tall Sedge

2

CYPERACEAE

Carex inversa

ASTERACEAE

Cassinia aculeata

Dolly Bush

2

LAURACEAE

Cassytha pubescens

CASUARINACEAE

Casuarina glauca

Swamp Oak

VITACEAE

Cissus antarctica

Kangaroo Vine

RANUNCULACEAE

Clematis aristata

Old Man’s Beard

COMMELINACEAE

Commelina cyanea

MYRTACEAE

Corymbia gummifera

Red Bloodwood

MYRTACEAE

Corymbia maculata

Spotted Gum

CYATHEACEAE

Cyathea australis

Black Tree-fern

POACEAE

Cymbopogon refractus

Barbed Wire Grass

POACEAE

Cynodon dactylon

Couch

GOODENIACEAE

Dampiera scottiana

GOODENIACEAE

Dampiera stricta

FABACEAE-FABOIDEAE

Daviesia ulicifolia subsp. ulicifolia

Gorse Bitter Pea

FABACEAE-FABOIDEAE

Desmodium varians

Slender Tick-trefoil

PHORMIACEAE

Dianella caerulea var. caerulea

Blue Flax Lily

1

CONVOLVULACEAE

Dichondra repens

Kidney Weed

2

ORCHIDACEAE

Dipodium variegatum

Batemans Bay Bridge
Biodiversity Field Surveys

3
3

3

3

1
4

4

2

2

2
4

4

3

3
2
1
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SAPINDACEAE

Dodonaea triquetra

Large-leaf Hop-bush

BLECHNACEAE

Doodia aspera

POACEAE

Echinopogon ovatus

Prickly Rasp Fern
Forest Hedgehog
Grass

CHENOPODIACEAE

Einadia hastata

Berry Saltbush

CHENOPODIACEAE

Enchylaena tomentosa

Ruby Saltbush

POACEAE

Entolasia marginata

Bordered Panic

POACEAE

Entolasia stricta

Wiry Panic

ONAGRACEAE

Epilobium hirtigerum

MYRTACEAE

Eucalyptus globoidea

White Stringybark

MYRTACEAE

Eucalyptus longifolia

Woolybutt

MYRTACEAE

Eucalyptus pilularis

Blackbutt

MYRTACEAE

Eucalyptus sieberi

Silvertop Ash

MYRTACEAE

Eucalyptus tereticornis

Forest Red Gum

LUZURIAGACEAE

Eustrephus latifolius

Wombat Berry

SANTALACEAE

Exocarpos cupressiformis

Cherry Ballart

CYPERACEAE

Ficinia nodosa

Knobby Club-rush

MORACEAE

Ficus sp.

CYPERACEAE

Gahnia melanocarpa

Black-fruit Saw-sedge

LUZURIAGACEAE

Geitonoplesium cymosum

Scrambling Lily

GERANIACEAE

Geranium homeanum

FABACEAE-FABOIDEAE

Glycine microphylla

Small-leaf glycine

HALORAGACEAE

Gonocarpus teucrioides

Raspwort

GOODENIACEAE

Goodenia ovata

Hop Goodenia

FABACEAE-FABOIDEAE

Hardenbergia violacea

Purple Coral Pea

1

DILLENIACEAE

Hibbertia aspera

1

DILLENIACEAE

Hibbertia diffusa

Rough Guinea Flower
Wedge Guinea
Flower
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1
2

3
3
3

4

3

3

2

2

2

3

3

3

1
2

2
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DENNSTAEDTIACEAE

Hypolepis muelleri

Harsh Ground Fern

2

POACEAE

Imperata cylindrica

Blady Grass

3

FABACEAE-FABOIDEAE

Indigofera australis

Australian Indigo

JUNCACEAE

Juncus kraussii subsp. australiensis

Sea Rush

JUNCACEAE

Juncus usitatus

CYPERACEAE

Lepidosperma laterale

CYPERACEAE

Lepidosperma urophorum

MYRTACEAE

Leptospermum lanigerum
Leptospermum
polygalifolium subsp. polygalifolium

Tantoon

Leucopogon ericoides

Pink Beard-heath

Leucopogon juniperinus

Prickly Beard-heath

Leucopogon lanceolatus var. lanceolatus

Lance Beard-heath

ARECACEAE

Livistona australis

Cabbage Palm

LOBELIACEAE

Lobelia anceps

LOGANIACEAE

Logania pusilla

LOMANDRACEAE

Lomandra longifolia

LOMANDRACEAE

Lomandra multiflora

spiny-headed matrush
Many-flowered Matrush

MYRTACEAE

Lophostemon sp.

Brush Box

ZAMIACEAE

Macrozamia communis

Burrawang

APOCYNACEAE

Marsdenia suaveolens

Scented Marsdenia

MYRTACEAE

Melaleuca sp.

Paperbark

POACEAE

Microlaena stipoides var. stipoides

SCROPHULARIACEAE

Myoporum acuminatum

Boobialla

OLEACEAE

Notelaea longifolia

Large Mock-Olive

OLEACEAE

Notelaea venosa

Smooth Mock-Olive

MYRTACEAE
ERICACEAEEPACRIDOIDEAE
ERICACEAEEPACRIDOIDEAE
ERICACEAEEPACRIDOIDEAE
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2
2
Woolly Teatree

2

1

1
1

3

3

3

2
3

3
3

1
1
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ASTERACEAE

Ozothamnus diosmifolius

rice flower

BIGNONIACEAE

Pandorea pandorana subsp. pandorana

Wonga Wonga Vine

POACEAE

Panicum simile

Two-colour Panic

APOCYNACEAE

Parsonsia straminea

Common Silkpod

POLYGONACEAE

Persicaria hydropiper

PROTEACEAE

Persoonia linearis

Water Pepper
Narrow-leaved
Geebung

PHYLLANTHACEAE

Phyllanthus hirtellus

Thyme Spurge

THYMELAEACEAE

Pimelea linifolia subsp. linifolia

Queen of the Bush

PITTOSPORACEAE

Pittosporum undulatum

Native Daphne

3

LAMIACEAE

Plectranthus parviflorus

Cockspur Flower

2

RHAMNACEAE

Pomaderris discolor

RHAMNACEAE

Pomaderris intermedia

LOBELIACEAE

Pratia purpurascens

Whiteroot

1

ACANTHACEAE

Pseuderanthemum variabile

Pastel Flower

3

3

2

DENNSTAEDTIACEAE

Pteridium esculentum

Bracken

FABACEAE-FABOIDEAE

Pultenaea daphnoides

Large-leaf Bush-pea

CHENOPODIACEAE

Rhagodia candolleana subsp. candolleana

Coastal Saltbush

ROSACEAE

Rubus moluccanus var. trilobus

Molucca Bramble

POLYGONACEAE

Rumex brownii

Swamp Dock

POACEAE

Rytidosperma tenuius

3

3

3

CHENOPODIACEAE

Salsola australis

THEOPHRASTACEAE

Samolus repens

Creeping Brookweed

SANTALACEAE

Santalum obtusifolium

Blunt Sandalwood

CHENOPODIACEAE

Sarcocornia quinqueflora subsp. quinqueflora

GOODENIACEAE

Scaevola ramosissima

Purple Fan-flower

GOODENIACEAE

Selliera radicans

Swamp Weed
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1
1
2

3

3

1

3

3

3
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ASTERACEAE

Senecio linearifolius

Fireweed Groundsel

SOLANACEAE

Solanum prinophyllum

Forest Nightshade

POACEAE

Spinifex sericeus

Hairy Spinifex

MENISPERMACEAE

Stephania japonica var. discolor

Snake Vine

POACEAE

Themeda triandra

PHYRMACEAE

Thyridia repens

Kangaroo Grass
Creeping Moneyflower

ANTHERICACEAE

Tricoryne elatior

Yellow Autumn-lily

TYPHACEAE

Typha orientalis

Broadleaf Cumbungi

1

1

2
2

3

EXOTICS
Status
Family

Scientific Name

Common name

TSC
Act

POLYGONACEAE

Acetosa sagittata

Rambling Dock

ALLIACEAE

Agapanthus praecox subsp. orientalis

Agapanthus

MYRSINACEAE

Anagallis arvensis

Scarlett Pimpernel

POACEAE

Arrhenatherum elatius var. elatius

False Oatgrass

ASPARAGACEAE

Asparagus aethiopicus

Ground Asparagus

ASPARAGACEAE

Asparagus africanus

Climbing Asparagus

ASPARAGACEAE

Asparagus asparagoides

Bridal Creeper

POACEAE

Avena barbata

Bearded Oats

ASTERACEAE

Bidens pilosa

Cobblers Pegs

PITTOSPORACEAE

Billardiera heterophylla

Purple Appleberry

POACEAE

Briza maxima

Quaking Grass

POACEAE

Bromus catharticus

Prairie Grass

CRASSULACEAE

Bryophyllum delagoense

Mother-of-Millions

BRASSICACEAE

Cakile maritima

Sea Rocket

Batemans Bay Bridge
Biodiversity Field Surveys

EPBC
Act

Abundance in each plot*
15

16

17

3

5

Incidental
observation

1

4

1

3
2
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POACEAE

Cenchrus clandestinus

GENTIANACEAE

Centaurium tenuiflorum

ASTERACEAE

Cirsium vulgare

Spear Thistle

ASTERACEAE

Conyza bonariensis

ROSACEAE

Cotoneaster glaucophyllus

Flaxleaf Fleabane
Glaucous
Cotoneaster

CRASSULACEAE

Crassula sarmentosa var. sarmentosa

IRIDACEAE

Crocosmia crocosmiiflora

Monbretia

CUPRESSACEAE

Cupressocyparis leylandii

Leighton Green

APIACEAE

Cyclospermum leptophyllum

Slender Celery

ASTERACEAE

Delairea odorata

Cape Ivy

POACEAE

Echinochloa crus-galli

Barnyard Grass

POACEAE

Ehrharta erecta

Panic Veldtgrass

ROSACEAE

Eriobotrya japonica

Loquat

EUPHORBIACEAE

Euphorbia peplus

Petty Spurge

MORACEAE

Ficus carica

Fig

ASTERACEAE

Gamochaeta calviceps

Cudweed

ARALIACEAE

Hydrocotyle bonariensis

Largeleaf Pennywort

ASTERACEAE

Hypochaeris radicata

Catsear

JUNCACEAE

Juncus acutus subsp. acutus

Sharp Rush

POACEAE

Lagurus ovatus

Hare’s Tail Grass

BRASSICACEAE

Lepidium ?africanum

OLEACEAE

Ligustrum lucidum

Large-leaved Privett

OLEACEAE

Ligustrum sinense

Small-leaved Privet

LILIACEAE

Lilium formosanum

Formosan Lily

POACEAE

Lolium perenne

CAPRIFOLIACEAE

Lonicera japonica

Perennial Ryegrass
Japanese
Honeysuckle
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Kikuyu Grass
1
2
3
4

2
3

2

2

2

3

3

3
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FABACEAE-FABOIDEAE

Medicago lupulina

Black Medic

FABACEAE-FABOIDEAE

Melilotus indicus

Hexham Scent

MALVACEAE

Modiola caroliniana

Red-flowered Mallow

LOMARIOPSIDACEAE

Nephrolepis cordifolia

Fishbone Fern

OCHNACEAE

Ochna serrulata

Mickey Mouse Plant

ASTERACEAE

Osteospermum ecklonis

Cape Daisy

OXALIDACEAE

Oxalis corniculata

PASSIFLORACEAE

Passiflora edulis

Common Passionfruit

POACEAE

Paspalum dilatatum

Paspalum

POACEAE

Pentaschistis sp.

CARYOPHYLLACEAE

Petrorhagia nanteuilii

ANACARDIACEAE

Pistacia chinensis

Chinese Pistachio

PLANTAGINACEAE

Plantago lanceolata

Lamb’s Tongues

POACEAE

Poa annua

Winter Grass

POLYGONACEAE

Polygonum aviculare

Wireweed

RANUNCULACEAE

Ranunculus repens

Creeping Buttercup

ROSACEAE

Rubus anglocandicans

Blackberry

ARALIACEAE
FABACEAECAESALPINIOIDEAE

Schefflera actinophylla

Umbrella Tree

MALVACEAE

Sida rhombifolia

SOLANACEAE

Solanum ?sarrachoides

SOLANACEAE

Solanum chenopodioides

Whitetip Nightshade

SOLANACEAE

Solanum mauritianum

SOLANACEAE

Solanum nigrum

Wild Tobacco Bush
Black-berry
Nightshade

ASTERACEAE

Sonchus oleraceus

Common Sowthistle

POACEAE

Sporobolus africanus

Parramatta Grass
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1

3

4

2

2

2

Senna pendula var. glabrata
Paddy’s Lucerne

2

2
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POACEAE

Stenotaphrum secundatum

Buffalo Grass

ACANTHACEAE

Thunbergia alata

Black-eyed Susan

COMMELINACEAE

Tradescantia fluminensis

Trad

FABACEAE-FABOIDEAE

Trifolium repens

White Clover

VERBENACEAE

Verbena bonariensis

Purpletop

ADOXACEAE

Viburnum ?suspensum

ARACEAE

Zantedeschia aethiopica

3

1

Arum Lily

Vegetation condition assessment table
Site value

Plot number:

P1

P2

P3

P4

P5

Native plant species

32

4

14

25

20

Native overstorey cover (%)

80

35

65

75

55

Native midstorey cover (%)

-

-

7

75

10

Native ground cover - grass

5

-

5

20

-

Native ground cover – shrub (%)

-

-

-

-

-

Native ground cover – other (%)

5

55

50

-

50

Exotic plant cover (%)

<5

15

10

25

-

Number of hollow trees

1

0

1

0

0

Canopy Regeneration (%)

60

0

50

40

15

28m

0

55m

5m

6m

P11

P12

P13

P14

P15

Native plant species

24

41

11

12

33

Native overstorey cover (%)

70

45

45

40

60

Fallen logs (m)

Site value
Plot number:
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Native midstorey cover (%)

65shrubs/35
climbers
10

30

5

-

20

15

-

-

10

Native ground cover – shrub (%)

10

15

5

-

15

Native ground cover – other (%)

7

15

15

-

-

85 aspara

5

5

60

80aspar/dairy/crassu

Native ground cover - grass

Exotic plant cover (%)
Number of hollow trees

**

-

-

-

-

Canopy Regeneration (%)

60

40

20

5

15

Fallen logs (m)

40

22

20

0

4

P6

P7

P8

P9

P10

Native plant species

6

3

6

8

23

Native overstorey cover (%)

70

30 -planted

20 -planted

-

65

Native midstorey cover (%)

-

-

10

-

40

Native ground cover - grass

-

-

5

15

5

Native ground cover – shrub (%)

15

-

-

-

-

Native ground cover – other (%)

-

5

-

-

15

50 of edge

50 (45 park bark)

85

60

50

Number of hollow trees

0

0

0

0

0

Canopy Regeneration (%)

20

-

0

0

20

>50m

0m

0m

6m

26m

Site value
Plot number:

Exotic plant cover (%)

Fallen logs (m)
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Recorded fauna
Fauna group

Scientific Name

Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

Acanthiza lineata
Acanthiza pusilla
Acanthorhynchus tenuirostris
Aerodramus terrareginae
Alisterus scapularis
Anas castanea
Anas superciliosa
Anhinga novaehollandiae
Anthochaera carunculata
Anthochaera chrysoptera
Cacatua sanguinea
Cacomantis variolosus
Chenonetta jubata
Chroicocephalus
novaehollandiae
Colluricincla harmonica
Columba leucomela
Columba livia
Cormobates leucophaea
Corvus coronoides
Corvus mellori
Cracticus tibicen
Cracticus torquatus
Cygnus atratus
Dacelo novaeguineae
Egretta garzetta
Egretta novaehollandiae
Eolophus roseicapillus
Eopsaltria australis
Eudynamys orientalis
Eurystomus orientalis
Falco longipennis
Gallirallus philippensis
Gerygone albogularis
Glossopsitta concinna
Glossopsitta pusilla
Grallina cyanoleuca
Haematopus fuliginosus
Haematopus longirostris
Haliaeetus leucogaster
Haliastur sphenurus
Hirundo neoxena
Hydroprogne caspia
Lichenostomus chrysops
Lichenostomus leucotis
Malurus cyaneus
Malurus lamberti
Manorina melanocephala
Meliphaga lewinii
Melithreptus brevirostris
Microcarbo melanoleucos
Neochmia temporalis

Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
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Common name
Striated Thornbill
Brown Thornbill
Eastern Spinebill
Australian Swiftlet
Australian King-Parrot
Chestnut Teal
Pacific Black Duck
Australasian Darter
Red Wattlebird
Little Wattlebird
Little Corella
Brush Cuckoo
Australian Wood Duck
Silver Gull
Grey Shrike-thrush
White-headed Pigeon
Feral pigeon
White-throated Treecreeper
Australian Raven
Little Raven
Australian Magpie
Grey Butcherbird
Black Swan
Laughing Kookaburra
Little Egret
White-faced Heron
Galah
Eastern Yellow Robin
Eastern Koel
Dollarbird
Australian Hobby
Buff-banded Rail
White-throated Gerygone
Musk Lorikeet
Little Lorikeet
Magpie-lark
Sooty Oystercatcher
Australian Pied Oystercatcher
White-bellied Sea-Eagle
Whistling Kite
Welcome Swallow
Caspian Tern
Yellow-faced Honeyeater
White-eared Honeyeater
Superb Fairy-wren
Variegated Fairy-wren
Noisy Miner
Lewin's Honeyeater
Brown-headed Honeyeater
Little Pied Cormorant
Red-browed Finch

TSC
Act
V
V
E
V
-

Status
EPBC
Act
Ma
Ma
Ma, M
-
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Fauna group

Scientific Name

Aves

Numenius madagascariensis

Eastern Curlew

Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Reptilia
Reptilia
Reptilia
Reptilia

Numenius phaeopus
Nycticorax caledonicus
Ocyphaps lophotes
Oriolus sagittatus
Pachycephala rufiventris
Pandion cristatus
Pardalotus punctatus
Passer domesticus
Pelecanus conspicillatus
Phalacrocorax carbo
Phalacrocorax sulcirostris
Phalacrocorax varius
Phaps chalcoptera
Phylidonyris novaehollandiae
Platycercus elegans
Porphyrio porphyrio
Psophodes olivaceus
Ptilonorhynchus violaceus
Rhipidura albiscapa
Rhipidura leucophrys
Scythrops novaehollandiae
Sericornis frontalis
Smicrornis brevirostris
Sphecotheres vieilloti
Stipiturus malachurus
Strepera graculina
Streptopelia chinensis
Sturnus tristis
Sturnus vulgaris
Todiramphus sanctus
Trichoglossus haematodus
Turdus merula
Vanellus miles
Zosterops lateralis
Macropus giganteus
Oryctolagus cuniculus
Petaurus australis
Petaurus breviceps
Trichosurus vulpecula
Vulpes Vulpes
Chalinolobus gouldii
Chalinolobus morio
Austronomus australis
Mormopterus ridei
Myotis macropus
Saccolamus flaviventris
Mormopterus norfolkensis
Amphibolurus muricatus
Lampropholis delicata
Lampropholis guichenoti
Pseudechis porphyriacus

Whimbrel
Nankeen Night-heron
Crested Pigeon
Olive-backed Oriole
Rufous Whistler
Eastern Osprey
Spotted Pardalote
House Sparrow
Australian Pelican
Great Cormorant
Little Black Cormorant
Pied Cormorant
Common Bronzewing
New Holland Honeyeater
Crimson Rosella
Purple Swamphen
Eastern Whipbird
Satin Bowerbird
Grey Fantail
Willie Wagtail
Channel-billed Cuckoo
White-browed Scrubwren
Weebill
Australasian Figbird
Southern Emu-wren
Pied Currawong
Spotted Dove
Common Myna
Common Starling
Sacred Kingfisher
Rainbow Lorikeet
Common Blackbird
Masked Lapwing
Silvereye
Eastern Grey Kangaroo
Rabbit
Yellow-bellied Glider
Sugar Glider
Common Brushtail Possum
Red Fox
Goulds Wattled Bat
Chocholate Wattled Bat
White-stiped Freetail Bat
Eastern Free-tailed Bat
Southern Myotis
Yellow-bellied Sheathtail Bat
Eastern Freetail Bat
Jacky Dragon
Grass Skink
Garden Skink
Red-bellied Black Snake
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Common name

TSC
Act
V
V
V
V
V
-

Status
EPBC
Act
CE, M,
Ma
-
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NB: BOLD = Introduced species; CE = Critically Endangered; E = Endangered; M = Migratory; Ma =
Marine; V = Vulnerable
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Appendix B – Threatened species previously recorded in the
locality, and likelihood of occurrence in the study area
Likelihood of occurrence criteria
Likelihood

Criteria

Recorded

The species was observed in the study area during the current survey

High

It is highly likely that a species inhabits the study area and is dependant on identified suitable
habitat (ie. for breeding or important life cycle periods such as winter flowering resources), has
been recorded recently in the locality (10km) and is known or likely to maintain resident
populations in the study area. Also includes species known or likely to visit the study area
during regular seasonal movements or migration.
Potential habitat is present in the study area. Species unlikely to maintain sedentary
populations, however may seasonally use resources within the study area opportunistically or
during migration. The species is unlikely to be dependent (ie. for breeding or important life
cycle periods such as winter flowering resources) on habitat within the study area, or habitat is
in a modified or degraded state. Includes cryptic flowering flora species that were not
seasonally targeted by surveys and that have not been recorded.

Moderate

Low

It is unlikely that the species inhabits the study area and has not been recorded recently in the
locality (10km). It may be an occasional visitor, but habitat similar to the study area is widely
distributed in the local area, meaning that the species is not dependent (ie. for breeding or
important life cycle periods such as winter flowering resources) on available habitat. Specific
habitat is not present in the study area or the species are a non-cryptic perennial flora species
that were specifically targeted by surveys and not recorded.

None

Suitable habitat is absent from the study area.
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Flora likelihood of occurrence
Scientific
name

Common
name

EPBC TSC Act
Act

Likelihood Habitat description
of
occurrence

Budawangia
gnidioides

Budawangs
Cliff-heath

V

V

Low

The Budawang Cliff-heath has only been recorded in the Northern
Budawang Range west of Ulladulla (eg. Hidden Valley, The Castle,
Nibelung Crags, Ettrema Canyon, Mt Sturgess). Grows in skeletal soil in
sandstone crevices or on sandy ledges beneath cliffs, on the margins of
open forest and heathland.

Caladenia
tessellata

Thick Lip
Spider
Orchid

V

E

Low

Known in the Sydney area, Wyong, Ulladulla and Braidwood. Populations
in Kiama and Queanbeyan presumed extinct. Has been recorded in
Huskisson. Found in grassy sclerophyll woodland on clay loam or sandy
soils. Flowers September to November.

Chamaesyce
psammogeton

Sand
Spurge

E

Low

Located sparsely from the coast south of Jervis Bay to QLD with
populations recorded in Wamberal Lagoon Nature Reserve, Myall Lakes
National Park, Mooney Beach Nature Reserve and Bundjalung National
Park.

Chorizema
parviflorum endangered
population

-

E

Low

Has been recorded between Austinmer and Albion Park in the Wollongong
and Shellharbour local government areas. All known sites (excluding the
site at Austinmer) occupy woodland or forest dominated by Forest Red
Gum (Eucalyptus tereticornis) and/or Woollybutt (E. longifolia).

Correa
baeuerlenii

Chef's Cap
Correa

V

Low

Located between Nelligen (on Nelligen Creek and the Buckenbowra River)
and Mimosa Rocks National Park. Occurs in riparian sites within forests of
various eucalypts, including Silvertop Ash (Eucalyptus sieberi), Yellow
Stringybark (E. muelleriana), Blue-leafed Stringybark (E. agglomerata) and
Spotted Gum (Corymbia maculata), or she-oak woodland. It may also be
found in near-coastal rocky sites.
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Scientific
name

Common
name

EPBC TSC Act
Act

Likelihood Habitat description
of
occurrence

Cryptostylis
hunteriana

Leafless
Tongue
Orchid

V

V

Low

Can occur almost the entire NSW eastern coast in a range of communities,
including swamp-heath and woodland. Larger populations can occur in
woodlands dominated by Scribbly Gum, Silvertop Ash, Red Bloodwood
and Black She-oak with populations preferring open areas in the
understorey of this type of community.

Cynanchum
elegans

Whiteflowered
Wax Plant

E

E

Low

Distributed from Brunswick Heads to Gerroa in the Illawarra and west to
the Upper Hunter River Valley. Occurs on the edge of dry rainforest
vegetation. Associated vegetation includes Coastal Banksia, Forest Red
Gum, Spotted Gum and Bracelet Honeymyrtle. Flowers August to May.

Distichlis
distichophylla

Australian
Saltgrass

E

Low

This grass is common in Victoria and Tasmania, and extends to South
Australia and Western Australia. In Victoria it is found inland as well, but in
its limited NSW range it grows only in coastal situations, except for one
existing population at Lake Carge

Galium
australe

Tangled
Bedstraw

E

Low

Recorded in Nowra, Narooma and Nadgee National Reserve. Flowers late
Spring to early Autumn. In NSW it is recorded in Turpentine forest and
coastal Acacia shrubland.

Genoplesium
vernale

East Lynne
Midge
Orchid

V

V

Low

Currently known from only a narrow belt, about 12 km wide, of mostly Dry
Sclerophyll Forest from 17 km south of Batemans Bay to 24 km north of
Ulladulla. The East Lynne Midge Orchid grows in ‘poorer’ dry sclerophyll
woodland and forest on the south coast of New South Wales between
Mogo and Ulladulla. It is confined to areas with good drainage and shallow,
low fertility soils. Flowering and fruiting in mid-November to late December.

Haloragis
exalata subsp.
exalata

Square
Raspwort

V

V

Moderate

Occurs in 4 widely scattered localities in eastern NSW including the
Central Coast, South Coast and North Western Slopes botanical
subdivisions of NSW. Requires protected and shaded damp situations in
riparian habitats. Flowers November to January.
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Scientific
name

Common
name

EPBC TSC Act
Act

Likelihood Habitat description
of
occurrence

Melaleuca
biconvexa

Biconvex
Paperbark

V

V

Low

Only found in NSW with scattered and dispersed populations in the Jervis
Bay area and Gosford-Wyong. Generally grows in damp places, often near
streams or low-lying areas on alluvial soils of low slopes or sheltered
aspects. Flowers September and October.

Persicaria
elatior

Tall
Knotweed

V

V

Moderate

Species recorded at Mt Dromedary, Moruya State Forest, Upper Avon
River, Raymond Terrace and Grafton. Normally grows in damp places,
especially beside streams and lakes, occasionally growing in swamp forest
or associated with disturbance.

Pomaderris
bodalla

Bodalla
Pomaderris

V

Low

Endemic to NSW and is currently known to occur in the Hunter/Central
Rivers, and Southern Rivers Catchment, between Bodalla and Merimbula,
and in the upper Hunter Valley near Muswellbrook. The largest known
population is in Wollemi National Park.

Pterostylis
gibbosa

Illawarra
Greenhood

E

Low

Known in Milbrodale, Albion Park, Yallah and the Shoalhaven region.
Grows in open forest or woodland, on flat or gently sloping land with poor
drainage. In the Illawarra region the species grows in woodland dominated
by Forest Red Gum, Woollybutt and White Feather Honey-Myrtle. In Nowra
it grows amongst Spotted Gum, Forest Red Gum and Grey Ironbark. In the
Hunter it grows amongst Narrow-Leaved Ironbark, Forest Red Gum and
Black Cypress Pine.

CE

Low

Known from one population at St Georges Basin and three populations at
Sussex Inlet, south of Nowra on the NSW south coast. Surveys carried out
at various times between 2007 to 2010 estimate a total population of about
1,200 plants.

E

Low

Found only in NSW, in a narrow, linear coastal strip from Upper
Lansdowne to Conjola State Forest. On the south coast populations occur
on grey soils over sandstone, restricted mainly to remnant stands of littoral
rainforest. On the central coast, populations occur on gravels, sands, silts
and clays in rainforest communities.

EN

Pterostylis
ventricosa

Syzygium
paniculatum

Magenta
Lilly Pilly
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Scientific
name

Common
name

EPBC TSC Act
Act

Likelihood Habitat description
of
occurrence

Thesium
australe

Austral
Toadflax

V

V

Low

Found in small populations scattered across eastern NSW, the coast, and
the Northern and Southern Tablelands. Populations occur in grassland on
coastal headlands or grassland and grassy woodland away from the coast.
Grows with Kangaroo Grass.

Zieria
granulata

Illawarra
Zieria

E

E

Low

Restricted to the Illawarra region in coastal lowlands between Oak Flats
and Toolijooa in the LGA's of Shellharbour and Kiama. Typical habitat is
dry ridge tops and rocky outcrops on shallow volcanic soils, usually Bumbo
Latite. Associated with Bracelet Honey-Myrtle and Forest Red Gum with
most oassociated vegetation types listed as TECs.

Zieria
tuberculata

Warty Zieria

V

V

Low

Grows in the Mt Dromedary and Tilba Tilba area. The population in the
Cambewarra Mountain area near Nowra is now referable to a separate
taxon. The Warty Zieria grows in heath amongst rocky outcrops on rain
forest edges and in tall forest and shrubland. The flowers appear from late
winter to spring.Now known only from Little Dromedary Mt and the lower
eastern slopes of Mt Dromedary in the Central Tilba area on the South
Coast of NSW, the species has a geographic range of 6 km. In 1931, it
was collected from Good Dog Mountain in the Cambewarra Range, north
of Nowra but more recent searches have failed to find the species there.
Although this site is now heavily revegetated, the species may have been
eliminated from the area as a result of earlier clearing and grazing.The
total known population of about 900 plants grows at eight sites. Four
populations are on private property. Three of the smaller populations
totalling about 60 plants occur within Gulaga NP and the Little Dromedary
Mt population is on crown land.
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Fauna likelihood of occurrence
Scientific
Common EPBC
name
name
Act

TSC
Act

Heleioporus
australiacus

Giant
Burrowing
Frog

V

V

Litoria aurea

Green and
Golden Bell
Frog

V

E

Litoria littlejohni

Littlejohn's
Tree Frog

V

V
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Habitat description

Likelihood of
occurence

Justification

Distributed in south eastern NSW and Victoria, the Giant
Burrowing Frog appears to exist in two distinct populations.
The northern population is largely confined to the
sandstone geology of the Sydney Basin and extends as far
south as Ulladulla. The southern population occurs from
north of Narooma to Walhalla, Victoria. Inhabiting heath,
woodland and open dry sclerophyll forest on a variety of soil
types except those that are clay based. When not breeding,
the Giant Burrowing Frog burrows below the soil surface or
in the leaf litter. Breeding habitat is generally soaks or pools
within first or second order streams, also commonly
recorded in hanging swamp seepage lines. Home ranges
are about 0.04 ha in size.
Breeding habitat in NSW includes water bodies that are still,
shallow, ephemeral, unshaded, with aquatic plants and free
of Mosquito Fish and other predatory fish. Associated
terrestrial habitats consist of grassy areas and vegetation
no higher than woodlands, with a range of diurnal shelter
sites. Most existing populations occur within small coastal,
or near coastal areas, between the NSW north coast near
Brunswick Heads and northern VIC.

Low

No streams suitable for breeding
present in or near the study area,
and the small home range size
makes it unlikely that any nonbreeding individuals would be
present.

Low

Breeding occurs in the upper reaches of permanent
streams and in perched swamps. Non-breeding habitat
includes heath based forests and woodlands where it may
shelter under leaf litter and low vegetation. Distribution
includes the plateaus and eastern slopes of the Great
Dividing Range from Watagan State Forest south to
Buchan in Victoria. Most records occur within the Sydney
Basin Bioregion with few scattered in the south; it has not
been recorded in southern NSW within the last decade.

Low

The only potentially suitable
waterbody in the study area lacks
aquatic plants, grassy areas, and
shelter sites. Deep water,
presence of the Mosquito Fish
and poor water quality,
particularly low oxygen levels,
further render the habitat
unsuitable.
No streams, perched swamps, or
heath-based forests/woodlands in
the study area.
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Scientific
name

Common
name

EPBC
Act

TSC
Act

Habitat description

Mixophyes
balbus

Stuttering
Frog

V

E

Low

No rainforest or wet, tall open
forest present in the study area.
Similarly, no deep leaf litter or
thick understorey vegetation
present.

Caretta caretta

Loggerhea
d Turtle

E

E

The Stuttering Frog occurs along the east coast of Australia
from southern Queensland to north-eastern Victoria. It
occupies rainforest and wet, tall open forest in the foothills
of escarpments on the eastern side of the Great Dividing
Range. Breeding occurs in streams. During the nonbreeding season adults live in deep leaf litter and thick
understorey vegetation on the forest floor.
Loggerhead Turtles are found in tropical and temperate
oceans, although females come ashore to nest. Within
NSW, they are seen as far south as Jervis Bay. They have
been recorded nesting on the NSW north coast and feeding
around Sydney.

Low

Chelonia mydas

Green
Turtle

V

V

Low

Dermochelys
coriacea

Leathery
Turtle

E

V

Eretmochelys
imbricata

Hawksbill
Turtle

V

The Green Turtle has a wide distribution in tropical and subtropical seas but also occurs in coastal waters off NSW,
generally along the northern or central coast with
occasional records along the south coast. Most of the
Green Turtles’ life is spent at sea, although eggs are laid on
beaches and there are a scattering of nesting records along
the NSW coast. As young they are carnivorous but feed on
marine plant material such as seagrass when they are
adults.
Found throughout most of the world’s tropical and
temperate seas and in all coastal waters of Australia. The
majority of sightings are in temperate waters with a large
number of Leatherback Turtles feeding in the coastal
waters from southern Queensland to the central coast of
NSW. Occurs in both inshore and offshore marine waters.
Hawksbill Turtles spend their first five to ten years drifting
on ocean currents. During this pelagic phase, they are often
found in association with rafts of Sargassum (a floating
marine plant that is also carried by currents). Once
Hawksbill Turtles reach 30 to 40cm curved carapace length,

Some limited suitable habitat is
present within the study area.
Since this is beyond the reported
southernmost distribution of the
Loggerhead Turtle within NSW,
and since it is primarily an
oceanic species, it would only use
this habitat on occasion, if at all.
Some limited suitable habitat is
present within the study area.
Since the Green Turtle is primarily
an oceanic species, it would only
use this habitat on occasion, if at
all.
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Likelihood of
occurence

Low

Low

Justification

Some limited suitable habitat is
present within the study area.
Since the Leathery Turtle is
primarily an oceanic species, it
would only use this habitat on
occasion, if at all.
Some limited suitable habitat is
present within the study area.
Since the Hawksbill Turtle is
primarily an oceanic species, it
would only use this habitat on
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Natator
depressus

Flatback
Turtle

V

Anthochaera
phrygia

Regent
Honeyeater

CE

Ardenna
carneipes

Fleshfooted
Shearwater
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Habitat description

they settle and forage in tropical tidal and sub-tidal coral
and rocky reef habitat. They primarily feed on sponges and
algae. They have also been found, though less frequently,
within seagrass habitats of coastal waters, as well as the
deeper habitats of trawl fisheries. Major nesting of
Hawksbill Turtles in Australia occurs at Varanus Island and
Rosemary Island in Western Australia, and in the northern
Great Barrier Reef and Torres Strait.
The Flatback Turtle is found only in the tropical waters of
northern Australia, Papua New Guinea and Irian Jaya and
is one of only two species of sea turtle without a global
distribution. Nesting is confined to Australia and four
genetic stocks are recognised.
Inhabits temperate woodlands and open forests on the
inland slopes of south-east Australia. Three key breeding
regions remain, two in NSW (at Capertee Valley and the
Bundarra-Barraba region respectively). The Regent
Honeyeater experiences a very patchy distribution in NSW
and is mainly confined to the two main breeding regions
and surrounding fragmented woodlands. Inhabits dry open
forest and woodland, particularly Box-Ironbark woodland
and riparian forests of River She-oak. Occurring in areas
that support a significantly high abundance and species
richness of birds, with these woodlands having a large
number of mature trees, high canopy cover and abundance
of mistletoes. Key eucalypt species include Mugga
Ironbark, Yellow Box, White Box and Swamp Mahogany.
Nesting usually occurs in the horizontal branches or forks in
tall mature eucalypts and She-oaks but may also occur in
mistletoe haustoria.
The Flesh-footed Shearwater is a marine species ranging
throughout the Pacific and Indian Oceans. Two main
breeding areas in the world, occurring on the coast of
Western Australia and the South West Pacific including
Lord Howe Island. Nesting on Lord Howe Island occurs in

Likelihood of
occurence

Justification

occasion, if at all.

Low

The study area contains
temperate rather than tropical
waters. This species unlikely to
occur.

Low

The study area is coastal, and
outside the current known
distribution of the species. Most of
the key eucalypt species are not
present in the study area, and
mistletoes are not abundant.

Low

Pelagic species that is unlikely to
regularly occur in the estuarine
environment of the study area
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Ardenna grisea

Sooty
Shearwater

Ardenna pacificus

Wedgetailed
Shearwater

Ardenna
tenuirostris

Short-tailed
Shearwater
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poiciloptilus

Australasia
n Bittern

Burhinus
grallarius
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forests on sandy soils from Ned’s Beach to Clear Place with
smaller colonies below Transit Hill and at Old Settlement
Beach.
Migratory species that breeds in the southern hemisphere,
and In the breeding season, the Sooty Shearwater is found
in the southern hemisphere from the iceberg zone around
Antactica northwards to its breeding islands around New
Zealand, southern Australia and southern South America.
Some stay in the northern hemisphere all year. It is
uncommon in Queensland but has been seen off its southeast coast. It is more common off NSW and visits Victoria,
and is regularly seen in small numbers off Tasmania and
South Australia.
Common breeding and non-breeding visitor to coastal and
pelagic waters off the east and west coasts of Australia,
vagrants to north and south Australian waters. Breeds on
vegetated islands, atolls and cays and nests in rock
crevices or burrows.
Breeding visitor to central and pelagic waters of south and
east Australia. Most common from September to March.
Breeds on inshore islands, headlands and promontories of
the south-east Australian mainland.
The distribution of the Australasian Bittern is widespread
but it is uncommon in south-eastern Australia. They may be
found over most of NSW with the exception of the far northwest. They favour permanent freshwater wetlands with tall,
dense vegetation in particular bulrushes and spikerushes.
Feeding occurs mainly at night and they remain hidden
during the day. Nests are built amongst dense vegetation
on a flattened platform of reeds.
Although the Bush Stone-curlew may be found throughout
much of mainland Australia it is uncommonly seen in areas
outside northern Australia and is rare or extinct throughout
its former range in south-eastern Australia. Habitat includes
open forests and woodlands containing fallen timber and a

Likelihood of
occurence

Justification

Low

Pelagic species that is unlikely to
regularly occur in the estuarine
environment of the study area

Low

Pelagic species that is unlikely to
regularly occur in the estuarine
environment of the study area

Low

Pelagic species that is unlikely to
regularly occur in the estuarine
environment of the study area

Low

No dense bulrushes, spikerushes
or any other reeds present.

Low

No recent records on the south
coast.
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Calidris alba

Sanderling

V

Calidris canutus

Red Knot

E

Calidris
ferruginea

Curlew
Sandpiper

Calidris
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Great Knot

V

Callocephalon
fimbriatum

Gang-gang
Cockatoo

V
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sparse grassy groundlayer. Nesting occurs on the ground in
a small bare patch or scrape with eggs being laid in spring
and early summer.
Migrates from Siberia and other Arctic breeding grounds to
most of the Australian coastline and along the NSW coast
with occasional inland sightings. Arriving from September
and leave by May habitat areas include low beaches of firm
sand, near reefs and inlets, tidal mudflats and bare open
coastal lagoons. They roost on bare sand behind clumps of
beach-cast kelp or in coastal dunes.
Typically located within intertidal mudflats, sandflats and
sandy beaches of sheltered coasts. Occasionally found on
sandy open beaches or shallow pools, or in saline wetlands
close to the coast.
The Curlew Sandpiper occurs along the entire coast of
NSW and around most of the Australian coastline. It
particularly occurs in the Hunter Estuary and at times in
freshwater wetland within the Murray-Darling Basin. It
occupies littoral and estuarine habitats and within NSW is
mainly found in intertidal mudflats of sheltered coasts. They
may also occur in ntereon-tidal swamps, lakes and lagoons
on the coast. Roosting occurs on shingle, shell or sand
beaches; spits or islets on the coast or in wetlands; or
sometimes in saltmarsh or on rocky shores.
In NSW the Great Know is recorded at scattered sites along
the coast down to around Narooma. They occur in
sheltered coastal habitats containing large intertidal
mudflats, sandflats or sandy beaches with mudflats nearby.
Sometimes they may be found on exposed reefs or rock
platforms.
Distribution of the Gang-gang Cockatoo occurs from
southern Victoria through south and central-eastern NSW,
occurring in NSW from the south-east coast to the Hunter
region and inland to the Central Tablelands and south-west
slopes within NSW. During spring and summer, they

Likelihood of
occurence

Justification

Moderate

No records available for the Clyde
River estuary, but may use
intertidal habitats on occasion

Moderate

No records available for the Clyde
River estuary, but may use
intertidal habitats on occasion

Moderate

No records available for the Clyde
River estuary, but may use
intertidal habitats on occasion

Moderate

No records available for the Clyde
River estuary, but may use
intertidal habitats on occasion

Moderate

Proximity of Batemans Bay town
to theoretically suitable habitat is
likely to limit actual suitability of
habitat.
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Calyptorhynchus
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Glossy
BlackCockatoo

V

Charadrius
leschenaultii

Greater
Sandplover

V

Charadrius
mongolus

Lesser
Sandplover

V
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occupy tall mountain forests and woodlands, particularly
heavily timbered and mature west sclerophyll forests. 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. May also
occur in subalpine Snow Gum woodland and occasionally
in temperate rainforests. They requires tree hollows in
which to breed and favour old growth forest and woodland
attributes. An endangered population is found in the Kurring-gai and Hornsby local government areas and is the last
known breeding population in the Sydney Metropolitan
area.
Dependent on large hollow-bearing eucalypts for nesting.
The Glossy Black-Cockatoo feeds almost exclusively on the
seeds of several species of she-oak. They subsequently
inhabit open forest and woodlands of the coast and the
Great Dividing Range where she-oak occur. Although
uncommon the Glossy Black-Cockatoo has a widespread
distribution in NSW from the central Queensland coast to
East Gippsland in Victoria and inland to the southern
tablelands and central western plains of NSW. The Riverina
population is endangered and largely restricted to hills and
low ridges where Drooping She-Oak may be found.
Commonly found on the west coast of Australia and rare on
the east coast. In NSW the species has been recorded
between the northern rivers and the Illawarra with the
majority of records coming from the Clarence and
Richmond estuaries. The Greater Sand-plover inhabits
mainly sheltered sandy, shelly or muddy beaches or
estuaries with large intertidal mudflats or sandbanks and
roosts on sandy beaches and rocky shores during high tide.
The Lesser Sand-plover may occur around the entire
Australian Coast but is most commonly found from northern
NSW north along Queensland’s east coast and in the Gulf
of Carpentaria. Records are rare south of the Shoalhaven

Likelihood of
occurence

Justification

Moderate

Proximity of Batemans Bay town
to theoretically suitable habitat is
likely to limit actual suitability of
habitat.

Moderate

No records available for the Clyde
River estuary, but may use
intertidal habitats on occasion

Moderate

No records available for the Clyde
River estuary, but may use
intertidal habitats on occasion
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estuary and inland. The Lesser Sand-plover favours coastal
environs within NSW, including beaches of shelter bays and
estuaries with large intertidal sandflats or mudflats. They
roost on sandy beaches or rocky shores at high tide.
The Spotted Harrier is distributed throughout the Australian
mainland but rarely occurs in densely forested or wooded
habitats of the coast, escarpment and ranges. Within NSW
they are dispersed widely. They inhabit grassy open
woodlands including Acacia and mallee remnants,
grasslands and shrub steppe. The Spotted Harrier is found
most commonly in native grassland although they may
forage over open habitats. Nests are built with sticks in a
tree.
The Brown Treecreeper inhabits eucalypt forests and
woodlands dominated by stringybarks and other roughbarked eucalypts lacking a dense shrub layer with an open
grassy understorey of inland plains and the slopes of the
Great Dividing Range and is less commonly found on
coastal plains and ranges. In coastal areas the Brown
Treecreeper tends to inhabit drier open woodlands. Fallen
timber is also an important habitat component for foraging.
Nesting occurs in standing dead or live trees and tree
stumps. The Brown Treecreeper breeds in pairs or cooperatively in territories with a mean area of 4.4 ha
although territories may range in size from 1.1 to 10.7 ha.
Declines in the Brown Treecreeper have occurred in
remnant vegetation fragments smaller than 300 ha that
have been isolated or fragmented for more than 50 years.
The Varied Sittella inhabits most of mainland Australia
except the treeless deserts and open grasslands preferring
eucalypt forests and woodlands especially those containing
rough-barked species and mature smooth-barked gums
with dead branches both mallee and Acacia woodland.
Distribution in NSW stretches nearly continuously from the

Likelihood of
occurence

Low

Low

Moderate

Justification

Coastal habitat of the study area,
including densely wooded
habitats, unlikely to be suitable.
No suitable native grassland
foraging habitat present. Other
open habitats present in the study
area occur within the urban area
of Batemans Bay, and are
consequently unlikely to be
suitable.
No suitable forest or woodland
with a grassy understorey present

Woodland in west of study area
could provide suitable habitat
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E

E

Diomedea
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V

V
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coast to the far west. Nesting occurs in an upright tree fork
high in the living tree canopy and will often re-use the same
tree for successive years.
The Eastern Bristlebird is found in three distinct areas of
south-eastern Australia: the northern-southern
Queensland/northern NSW population; Central population
(Barren Ground NR, Budderoo NR, Woronora Plateau,
Jervis Bay NP, Booderee NP and Beecroft Peninsula) and
Southern population in the vicinity of the NSW/Victorian
border (Nadgee NR and Croajingalong NP). The central
and southern populations inhabit dense, low vegetation
including health and open woodland with a heathy
understory. Age of habitat since fire is of paramount
important to this species to maintain habitat condition and
suitability. Nests are constructed on or near the ground
amongst dense vegetation
The distribution of the Antipodean Albatross ranges across
the southern Pacific Ocean, from eastern Australia to Chile.
Breeds biennially in colonies on ridges, slopes and plateaus
of isolated subantarctic islands usually in vegetation such
as grass tussocks. Small numbers regularly occur off the
NSW south coast from Green Cape to Newcastle during
winter where they feed on cuttlefish, although a small
proportion of the total foraging area of the Antipodean
Albatross, potential forage in NSW waters is considered
significant for the species.
During the non-breeding season, it has a wide and possibly
circumpolar distribution, ranging north to about 35°S. The
Royal Albatross is moderately common throughout the year
in offshore waters of southern Australia, mostly off
southeastern NSW, Victoria and Tasmania. Off South
Australia, they are mostly seen May to September.
The Wandering Albatross has been recorded along the
length of the NSW coast. Breeding occurs on a number of
different islands just north of the Antarctic Circle on

Likelihood of
occurence

Justification

Low

No dense heath present.

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
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Likelihood of
occurence

exposed ridges and hillocks, amongst open and patchy
vegetation.
Egretta sacra

Eastern
Reef Egret

Epthianura
albifrons

Whitefronted
Chat

Fregetta grallaria
grallaria

Whitebellied
StormPetrel

Glossopsitta
porphyrocephala

Purplecrowned
Lorikeet
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M

V

V

V

V

Widely distributed throughout a range of maritime littoral
and estuarine habitats on mainland, islands and atolls.
Prefers rocky shorelines. Roosts within close proximity to
water, on dead or living trees, sand spits, banks, and
artificial structures, such as wharfs.
The White-fronted Chat is found mostly in temperate to arid
climates, occupying foothills and lowlands up to 1000m
above sea level. Within 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 coast they may be found in open grasslands or
low shrubs bordering wetland areas but they are found
mostly in saltmarsh. Nests are usually built about 23 cm
above the ground in low vegetation but have been found
higher. Both sub-populations occur in saltmarsh areas.
The White-bellied Storm-Petrel (Tasman Sea) breeds on
small offshore islets and rocks in the Lord Howe Island
group, including Roach Island and Balls Pyramid. Its
pelagic distribution is poorly understood, but it has been
recorded north and east of its breeding islands to the
tropics, in the Tasman Sea, Coral Sea, and north of New
Zealand, and it is thought that some birds also reach the
central Pacific Ocean. It has also been recorded over nearshore waters off the coasts of Queensland, NSW and
Tasmania, and a single dead bird has been collected from
the south-eastern coast of Tasmania.
The Purple-crowned Lorikeet is found in open forests and
woodlands particularly where there are large flowering
eucalypts. They are uncommon in NSW with scattered
records occurring across the Box-Ironbark woodlands of the
Riverina and south-west and the River Red Gum forests
and mallee of the Murray Valley as far west as the South

Justification

study area

Recorded

Moderate

Saltmarsh habitat is present in the
study area, but not optimal for this
species as it is relatively small
and lacks the taller saltmarsh
species (such as Suaeda
australis) the chat requires to
perch and nest in.

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Low

Rarely recorded in south coast
forests.
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Australian border. They are rarely recorded in the forests of
the South Coast. The majority of records in NSW are
associated with flowering events. Hollow branches or holes
in trees are used for breeding. Dense vegetation is used for
roosting.
Widely distributed across the coastal and Great Divide
regions of eastern Australia from Cape York to South
Australia, NSW provides a large portion of the Little
Lorikeets core habitat. They may be found as far west as
Dubbo and Albury. Hollows in the limb or trunk of smoothbarked Eucalypts are used for nesting, sites are often used
repeatedly for decades. The entrances to nests are small (3
cm) and they are located high above the ground (2-15 m).
Riparian trees are often chosen. Isolated flowering trees in
open country may help to sustain viable populations of the
species. Foraging occurs mainly in the canopy of open
Eucalyptus forest and woodland although other tree species
such as Angophora and Melaeuca may be used.
The Painted Honeyeater is a specialist feed on the fruits of
mistletoes and inhabits Boree/Weeping Myall, Brigalow and
Box-Gum Woodlands and Box-Ironbark Forests. The
greatest concentration of this species is found on the inland
slopes of the Great Dividing Range in NSW, Victoria and
southern Queensland.
Sooty Oystercatchers are found around the entire
Australian coast, being evenly distributed along the NSW
coast. They prefer rocky headlands, rocky shelves,
exposed reefs with rock pools, beaches and muddy
estuaries.
In NSW the Pied Oystercatcher is found along the entire
coast, they favour intertidal flats of inlets and bays, open
beaches and sandbanks. Nesting occurs mostly on coastal
or estuarine beaches although saltmarsh or grassy areas
are used occasionally.

Likelihood of
occurence

Justification

Recorded

Low

Suitable vegetation is not present

Recorded

Recorded
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Likelihood of
occurence

Haliaeetus
leucogaster

Whitebellied SeaEagle

M

V

Recorded

Hieraaetus
morphnoides

Little Eagle

V

Ixobrychus
flavicollis

Black
Bittern

V

A migratory species that is generally sedentary in Australia,
although immature individuals and some adults are
dispersive. Found in terrestrial and coastal wetlands;
favouring deep freshwater swamps, lakes and reservoirs;
shallow coastal lagoons and saltmarshes. Feeds on birds,
reptiles, fish, mammals, crustaceans and carrion. Roosts
and makes nest in trees.
Found throughout the Australian mainland except the most
densely forested parts of the Dividing Range escarpment.
The Little Eagle inhabits open eucalypt forest, woodland or
open woodland. In inland NSW, She-oak, Acacia or riparian
woodlands are also used. Nesting occurs in tall living trees.
Within NSW records are scattered along the east coast,
although individuals are rarely recorded south of Sydney or
inland. They inhabit both terrestrial and estuarine wetlands,
commonly in areas of permanent water and dense
vegetation and may occur in flooded grassland, forest,
woodland, rainforest and mangroves if permanent water is
present. Nesting occurs on a branch overhanging water.

Lathamus
discolor

Swift Parrot

Limicola
falcinellus

Broadbilled
Sandpiper
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Within NSW the Swift Parrot occurs mainly on the coast
and south west slopes. In areas where eucalypts are
flowering profusely or where there are abundant lerp (from
sap-sucking bugs) infestations. Preferred trees include
Swamp Mahogany, Spotted Gum, Red Bloodwood, Mugga
Ironbark and white Box. Commonly used lerp infested trees
include Grey Box (Eucalyptus macrocarpa and E.
moluccana) and Blackbutt.
Broad-billed Sandpipers tend to overwinter on the northern
coast of Australia, with birds occasionally located on the
southern coast. In NSW their main site is the Hunter River
estuary with birds occasionally reaching the Shoalhaven
estuary. Favouring sheltered parts of the coast such as
estuarine sandflats and mudflats, harbours, embayments,
lagoons, saltmarshes and reefs, individuals may

Justification

Low

May occur in study area on
occasion, as part of a much larger
home range

Low

No suitably dense vegetation

Low

May occur on occasion, but
preferred trees not present in
study area.

Low

Study area is beyond the current
known distribution of the species
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Likelihood of
occurence

Justification

Coastal species, usually inhabiting intertidal sandflats, spits
and banks. Less frequently found in mudflats, estuaries,
coastal lagoons and harbours.

Moderate

May usually be found in sheltered bays, estuaries, lagoons
with large intertidal mudflats or sandflats, further inland they
may also be found on mudflats in water less than 10 cm
deep around muddy lakes and swamps. Within NSW the
Black-tailed Godwit is most frequently recorded at
Kooragang Island with occasional other records along the
coast and inland. Records in western NSW indicate that a
regular inland passage is used.
Inhabits a variety of timbered habitats including dry
woodlands and open forests with a particular preference
towards timbered watercourses. Within arid north-western
NSW the Square-tailed Kite has been observed in stony
country with a ground cover of chenopods and grasses,
open acacia scrub and patches of low open eucalypt
woodland. Nesting occurs generally along or near
watercourses in a fork or on a large horizontal limb of a
tree. Is a specialist hunter of passerines. In NSW the
Square-tailed Kite experiences a scattered distribution
being a regular resident in the north, north-east and along
the major west-flowing river systems.
The Southern Giant Petrel has a circumpolar pelagic range
and is a common visitor off the coast of NSW. Nesting
occurs amongst open vegetation on Antarctic and
subantarctic island including the Macquarie and Heard
Islands and in the Australian Antarctic Territory.

Moderate

Suitable intertidal habitat present
and previous records for the
Clyde River estuary. Does not
appear to occur regularly within
the estuary
Suitable intertidal habitat present
but no previous records for the
Clyde River estuary.

occasionally be recorded in sewage farms or shallow
firewater lagoons.
Limosa lapponica

Bar-tailed
Godwit

M

Limosa limosa

Black-tailed
Godwit

M

Lophoictinia isura

Squaretailed Kite

Macronectes
giganteus

Southern
Giant Petrel
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Moderate

Low

Suitable woodlands and forest
adjacent to the Clyde River

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area
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Macronectes halli

Northern
Giant Petrel

V

V

Neophema
chrysogaster

Orangebellied
Parrot

CE

E4

Ninox connivens

Barking
Owl

V

Ninox strenua

Powerful
Owl

V

The Northern Giant Petrel has a circumpolar pelagic range
and is a common visitor off the coast of NSW, mostly along
the south-east coast during winter and autumn. Breeding
within Australian territory is limited to Macquarie Island
among tussocks of dense vegetation and areas of broken
terrain.
Breeding in Tasmania the Orange-bellied Parrot migrates in
autumn for the winter to south-eastern South Australian and
southern Victoria. Occasional reports occur in NSW with
most recent records from Shellharbour and Maroubra.
Winter habitat mostly within 3 km of the coast includes
saltmarsh and strandline/foredune vegetation communities
either on coastlines or coastal lagoons. They also inhabit
small islands and peninsulas and occasionally saltworks
and golf courses.
The Barking Owl is found throughout continental Australia
except for the central arid regions, the species has declined
greatly in southern Australia and now occurs in a wide but
sparse distribution in NSW. Core populations exist on the
western slopes and plains and in some northeast coastal
and escarpment forests. Found in woodland and open
forest, including fragmented remnants and partly cleared
farmland. Roosts in shaded tree canopies including tall midstorey trees with dense foliage such as Acacia and
Casuarina species. Nesting occurs in the hollows of large
old trees with living eucalypts preferred to dead trees.
Endemic to eastern and south-eastern Australia the
Powerful Owl is mainly found on the coastal side of the
Great Dividing Range from Mackay to south-western
Victoria. Widely distributed in NSW throughout the eastern
forests from the coast inland to tablelands. Scattered
records occur on the western slopes and plains. Inhabits a
range of vegetation types, from woodland to open
sclerophyll forest to tall open wet forest and rainforest.
Nesting occurs in large tree hollows at least 0.5 metres
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Likelihood of
occurence

Justification

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Low

Would only occur as a vagrant in
the study area, if at all

Moderate

May forage in study area on
occasion as part of a larger home
range.

Moderate

Potential to forage in the study
area and considered to be the
only large forest owl likely to do
so given it often occurs in urban
habitats. Unlikely to roost or nest
in study area; although suitable
roost and nest trees are present
in the study area, preferred
roosting and nesting habitat (gully
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Scientific
name

Common
name

Numenius
madagascariensi
s

Eastern
Curlew

Pachycephala
olivacea

Olive
Whistler

Pachyptila turtur
subantarctica

Fairy Prion
(southern)

Pandion cristatus

Osprey
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EPBC
Act

TSC
Act

CE

V

V

V

Habitat description

deep in large eucalypts at least 150 years old. As most prey
species require hollows and a shrub layer, these are
important habitat components for the Powerful Owl.
Roosting occurs in dense vegetation such as Turpentine,
Black She-oak, Blackwood, Rough-barked Apple, Cherry
Ballart and a number of eucalypt species.
NO INFO ON OEH - Occurs in sheltered coasts, especially
estuaries, embayments, harbours, inlets and coastal
lagoons with large intertidal mudflats or sandflats often with
beds of seagrass.
Inhabits wet forests above about 500 m on the ranges of
the east coast, they may move to lower altitudes in the
winter months. A disjunct distribution occurs in NSW
occupying the beech forests around Barrington Tops and
the Macpherson Ranges in the north and west forest from
Illawarra south to Victoria. In the south the Olive Whistler is
found inland to the Snowy Mountains and the Brindabella
Range. Nests are made of twigs and grass in low forks of
shrubs.
Fairy Prions (including other subspecies) are often
beachcast on the south-eastern coast of Australia, and are
commonly seen offshore over the continental shelf and over
pelagic waters. Observations are less common off Western
Australia and Queensland than in south-eastern Australia.
Beachcast birds are found along the whole coast of NSW,
and the species is common offshore along the entire
Victorian coast, where thousands are sometimes seen. In
Tasmania, the Fairy Prion is an abundant visitor to all
offshore waters. In South Australia, this species is regularly
seen and often beachcast.
The Eastern Osprey are found right around the Australian
coastline, except for Victoria and Tasmania. They favour
coastal areas, especially the mouths of large rivers, lagoons
and lakes. Common around the northern coast especially
on rocky shorelines, islands and reefs. Feed on fish over

Likelihood of
occurence

Justification

forest) is not.

Recorded

Low

Study area below the altitude
requirements of this species

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Recorded
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Petroica boodang

Scarlet
Robin

V

Petroica
phoenicea

Flame
Robin

V

Phoebetria fusca

Sooty
Albatross

V

V

Pterodroma
leucoptera
leucoptera

Gould's
Petrel

E

V
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Habitat description

clear, open water. Nesting occurs high up in dead trees or
in dead crowns of live trees, usually within one kilometre of
the sea.
Occurs from the coast to the inland slopes. After breeding
some may disperse to the lower valleys and plains of the
tablelands and slopes. Inhabits dry eucalypt forests and
woodlands, the understorey is usually open and grassy with
few scattered shrubs. Lives in both mature and regrowth
vegetation with its habitat usually containing abundant logs
and fallen timber. Occasionally occurring in mallee or wet
forest communities or in wetlands and tea-tree swamps.
Nesting occurs in the fork of a tree more than 2 m above
the ground, often found in a dead branch in a live tree, or in
a dead tree or scrub.
The Flame Robin is endemic to south eastern Australia. In
NSW, it breeds in upland areas and in winter many birds
move to the inland slopes and plains, to drier more open
habitats. Breeding occurs in upland tall moist eucalypt
forests and woodlands often on ridges and slopes. Prefers
clearings or areas with open understoreys. Can
occasionally occur in temperate rainforest and also in
herbfields, heathlands, shrublands and sedgelands at high
altitudes. In winter the Flame Robin inhabits dry forests,
open woodland, pastures and native grasslands with or
without scattered trees and often occurs in recently burnt
areas. Nesting occurs in shallow cavities in trees, stumps or
banks.
The Sooty Albatross is occasionally sighted off the NSW
coast north of Grafton and is a pelagic or ocean-going
species that inhabits subantarctic and subtropical marine
waters, spending the majority of its time at sea and rarely
occurs in continental shelf waters.
The Gould’s Petrel breeds on both Cabbage Tree Island,
1.4 km offshore from Port Stephens and on nearby
Boondelbah island. Principal nesting habitat is located

Likelihood of
occurence

Low

Justification

No suitable grassy woodland
present

Moderate

Woodland in west of study area
may provide suitable habitat

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
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Pterodroma
neglecta neglecta

Kermadec
Petrel (west
Pacific
subsp)

Pterodroma
solandri

Providence
Petrel

V

Puffinus assimilis

Little
Shearwater

V

Rostratula
australis

Australian
Painted
Snipe

Stercorarius
parasiticus

Arctic
Jaeger
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Habitat description

within two gullies which are characterised by steeply,
sloping rock scree with a canopy of Cabby Tree Palms.
Nesting occurs mostly in natural rock crevices among the
rock scree and also hollow fallen palm trunks, under mats o
fallen palm fronds and in cavities among the buttresses of
fig trees.
The only known breeding sites in Australian waters are
Balls Pyramid near Lord How Island and Phillip Island, the
Kermadec Petrel ranges over subtropical and tropical
waters of the South Pacific. Nesting occurs in a crevice
amongst rocks. Vagrant birds occur in coastal NSW waters,
particularly after storm events.
The Providence Petrel is a marine species which ranges
across eastern Pacific. Only known breeding sites are at
Lord Howe Island and Philip Island. Nest on the tops of
Mount Gower and Mount Lidgbird and to a less extent on
the lower slopes of the mountains. The nest is a grass lined
chamber at the end of a burrow, 1-2 metres in length.
The Little Shearwater is a marine species found in
subtropical Atlantic, Pacific and Indian Oceans. Breeding
sites occur at Lord Howe Island include Roach Island,
Muttonbird Island, Blackburn Island and on the main Island
at Muttonbird Point and Transit Hill.
Most records of the Australian Painted Snipe are form the
south east particularly the Murray Darling Basin. Preferred
habitat includes fringes of swamps, dams and nearby
marshy areas where there is a cover of grasses, lignum,
low scrub or open timber. Nesting occurs on the group
amongst tall vegetation, such as grasses, tussocks or
reeds.
A marine pelagic species which can be found inhabiting
estuaries, bays and harbours from Oct through to May.

Likelihood of
occurence

Justification

study area

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Low

No suitable vegetative cover
fringing wetlands

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

108

Scientific
name

Common
name

Stercorarius
pomarinus

Pomarine
Jaeger

Sternula albifrons

Little Tern

Sternula nereis
nereis

Fairy Tern

V

Thalassarche
bulleri

Buller's
Albatross

VU

Thalassarche
cauta cauta

Shy
Albatross

VU

Thalassarche
cauta steadi

Whitecapped
Albatross

VU

Thalassarche
impavida

Campbell
Albatross

VU
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A marine pelagic species, commonly observed off NSW
coastal waters.

E

V

Within NSW the Little Tern occurs mainly north of Sydney
but is found is smaller numbers south to Victoria. Occurs
almost exclusively in coastal areas preferring sheltered
environments however may also occur several kilometres
from the sea in harbours, inlets and rivers. Occasionally
recorded on offshore islands or coral cay. Nests near
estuary moths or adjacent to coastal lakes and islands.
The Fairy Tern nests on sheltered sandy beaches, spits
and banks above the high tide line and below vegetation.
This species will also frequent embayments, estuarine
habitats, wetlands and mainland coastlines.
A marine pelagic species rarely visiting Australia.

The Shy Albatross is a marine pelagic species inhabiting
sub-antarctic and subtropical waters, spending the majority
of their time at sea. Occasionally it is observed in
continental shelf waters in bays and harbours.
The White-capped Albatross is probably common off the
coast of south-east Australia throughout the year. It has
been observed that juveniles are rare in New Zealand
waters, being more common off south-east Australia and
South Africa. Breeding colonies occur on islands south of
New Zealand.
Inhabits Antarctic, subantarctic and subtropical waters.

Likelihood of
occurence
Low

Moderate

Justification

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area
May forage on occasion in in
study area, although there are no
records of this species in the
Clyde River. No nesting records in
Batemans Bay.

Low

Low

Low

Low

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area
Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area
Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area
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Thalassarche
melanophris

Blackbrowed
Albatross

VU

V

Thalassarche
salvini

Salvin's
Albatross

VU

The Black-browed Albatross has a circumpolar range
inhabiting antarctic, subantarctic and subtropical marine
and coastal waters and spends the majority of its time at
sea. This species is regularly recorded off the NSW coast
from just south of Sydney to the Queensland border.
Nesting occurs on cliffs or steep slopes of vegetated
Antarctic and subantarctic islands.
Salvin's Albatross is a non-breeding visitor to Australian
waters.

Thinornis
rubricollis

Hooded
Plover

VU

Tyto
novaehollandiae

Masked
Owl

V

Tyto tenebricosa

Sooty Owl

V
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Endemic to southern Australia, the Hooded Plover is
nowadays found mainly along the coast from Jervis Bay
NSW, south through Victoria and Tasmania to the western
side of the Eyre Peninsula. Preference sandy ocean
beaches, especially those that are broad and flat, with a
wide wave-wash zone for feeding, much beach cast
seaweed and backed by sparsely vegetated sand dunes for
shelter and nesting. Occasionally found on tidal bays and
estuaries, rock platforms and rocky or sand-covered reefs
near sandy beaches and small beaches in lines of cliffs.
Regularly use near-coastal saline and freshwater lakes and
lagoons, often with saltmarsh.
The distribution of the Masked Owl extends from the coast
where it is most abundant to the western plains. Inhabits
dry eucalypt forests and woodlands from sea level to 1100
m. Roosting and breeding occurs in moist eucalypt forested
gullies, using large tree hollows or sometimes caves for
nesting.
The Sooty Owl is distributed in the easternmost one-eighth
of NSW, occurring on the coast, coastal escarpment and
eastern tablelands. Inhabits rainforest including dry
rainforest, subtropical and warm temperate rainforest as
well as moist eucalypt forests. Nesting occurs in very large
tree-hollows. Roosting also occurs in tree-hollows or in

Likelihood of
occurence

Justification

Low

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area

Low

Moderate

Pelagic species that rarely visits
land and is unlikely to occur in the
estuarine environment of the
study area
No records in Clyde River
estuary, but may forage on
occasion in intertidal habitats in
study area. No nesting records in
Batemans Bay.

Low

No moist forested gullies present

Low

No suitable moist forest habitat
present
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Likelihood of
occurence

Justification

Moderate

No records available for the Clyde
River estuary, but may use
intertidal habitats on occasion

heavy vegetation.

Xenus cinereus

Terek
Sandpiper

V

Arctocephalus
pusillus doriferus

Australian
Fur-seal

V

Balaenoptera
musculus

Blue Whale

EN

E1

Dasyurus
maculatus

Spottedtailed Quoll

EN

V

Dugong dugon

Dugong
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E

A rare migrant to the eastern and southern Australian
coasts, most common in northern Australia, extending its
distribution south to the NSW coast in the east. Within NSW
there are two main sties for the species being the
Richmond River estuary and the Hunter River estuary.
Occurs on coastal mudflats, lagoons, creeks and estuaries,
favouring mudbanks and sandbanks located near
mangroves but may also be observed on rocky pools and
reefs. Are occasionally found up to 10 km inland around
brackish pools. Roosting generally occurs among
mangroves or dead trees, often with related wader species.
Haul outs of Australian Fur-seals have been observed in
isolated locations along the NSW coast. They prefer rocky
parts of an island with flat open terrain and tend to occupy
flatter areas than the New Zealand Fur-seals when the two
occur together.
An oceanic species, which can be recorded in Australian
waters.

Within NSW the range of the Spotted-tailed Quoll has
contracted to the eastern half of the state. The Spottedtailed Quoll has been recorded across a range of habitats
including rainforest, open forest, woodland, coastal heath
and inland riparian forest. Female home range is up to
about 750 ha and males up to 3500 ha, they are known to
traverse their home ranges along densely vegetated
creeklines. Hollow-bearing trees, fallen logs, small caves,
rock outcrops and rocky-cliff faces are used as den sites.
Distribution of the Dugong extends from warmer coastal
and island waters of the Indo-West Pacific to northern
NSW. Most Dugongs inhabit wide shallow protected bays,

Low

Marine species that would be
unlikely to regularly occur within
the study area

Low

Oceanic species that would be
unlikely to venture into the
estuarine environment of the
study area
Would only be likely to use the
study area on occasion, if at all,
as part of a much larger home
range

Low

Low

Would only occur in the study
area on very rare occasions, if at
all
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Eubalaena
australis

Southern
Right
Whale

Falsistrellus
tasmaniensis

Eastern
False
Pipistrelle

Isoodon obesulus
obesulus

Southern
Brown
Bandicoot
(eastern)

E

E

Megaptera
novaeangliae

Humpback
Whale

VU

V

Miniopterus
schreibersii
oceanensis

Eastern
Bentwing
Bat

Batemans Bay Bridge replacement
Biodiversity Assessment Report

E

E

V

V

Habitat description

wide shallow mangrove channels and in the lee of large
inshore islands. They will occupy deeper waters if their sea
grass food is available. Calving is reported to occurring in
shallow waters such as tidal sandbanks and estuaries.
The Southern Right Whale inhabits temperate and subpolar
waters of the Southern Hemisphere with a circumpolar
distribution. They migrate from summer feeding grounds in
Antarctica to winter breeding grounds around the coasts of
a number of countries including southern Australia.
The distribution of the Eastern False Pipistrelle is found on
the south-east coast and ranges of Australia from southern
Queensland to Victoria and Tasmania. Moist habitats with
trees taller than 20 m are preferred. Roosting occurs
generally in eucalypt hollows but may also be found under
loose bark on trees or in buildings.
Within NSW the Southern Brown Bandicoot (eastern) is
found in south-eastern NSW, east of the Great Dividing
Range and south from the Hawkesbury River. They
generally inhabit heath or open forest with a heathy
understorey on sandy or friable soils. Nesting occurs in
shallow depressions in the ground covered by leaf litter,
grass or other plant material.
The Humpback Whale is found in oceanic and coastal
waters worldwide. The population of Australia’s east are
regularly observed in NSW waters as they undertake their
yearly migration from feeding ground in the Subantarctic to
breeding grounds in the central Great Barrier Reef and
return.
Occurs along the east and north-west coasts of Australia,
with caves being the primary roosting habitats although
derelict mines and storm-water tunnels along with other
man-made structures are also used. Hunting occurs in
forested areas and the Eastern Bentwing Bat disperses
within about a 300 km range of their maternity caves which
are used during spring and summer at other times of the

Likelihood of
occurence

Justification

Low

Marine species that would be
unlikely to venture into the
estuarine environment of the
study area

High

Suitable habitat, including tree
hollows, present

Low

No suitable heath vegetation
present

Low

Marine species that would be
unlikely to venture into the
estuarine environment of the
study area

High
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Likelihood of
occurence

Justification

year.

Mormopterus
norfolkensis

Eastern
Freetail Bat

V

Myotis macropus

Southern
Myotis

V

Petauroides
volans

Greater
Glider

Petaurus
australis

Yellowbellied
Glider
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V

E

V, E

Distributed from the east coast form south Queensland to
southern NSW. Found in dry sclerophyll forest, woodland,
swamp forests and mangrove forests east of the Great
Dividing Range. Roosting occurs mainly in tree hollows but
will roost under bark or in man-made structures.
The Southern Myotis is rarely found more than 100 km
inland, except along major rivers and is distributed in the
coastal band from the north-west of Australia, across the
top-end and south to western Victoria. Roosting generally
occurs close to water in caves, hollow-bearing trees, dense
foliage, mine shafts and other man-made structures.
The Greater Glider occurs in eucalypt forests and
woodlands along the east coast of Australia from north east
Queensland to the Central Highlands of Victoria. The
population of Greater Gliders on the south coast of NSW is
bounded by the Moruya River to the north, Coila Lake to the
south and the Princes Highway and cleared land (<700 m
width) to the west and is sepearted from other occurrences
of the species in Moruya State Forest and Deua National
Park to thewest. Shelters in tree hollows during the day.
Distributed along the eastern coast to the western slopes of
the Great Dividing Range from southern Queensland to
Victoria. Found in tall mature eucalypt forest generally in
areas with high rainfall and nutrient rich soils. Preference to
a certain forest type varies with latitude and elevation;
mixed coastal forests to dry escarpment forests in the north;
moist coastal gullies and creek flats to tall montane forests
in the south. An endangered population occurs on the Bago
Plateau, this population is disjunct and inhabits tall wet
sclerophyll forest dominated by Alpine Ash, Mountain Gum,
Narrow-leaved Peppermint and Candlebark.

Recorded

Recorded

Recorded

Recorded
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Petaurus
norfolcensis

Squirrel
Glider

Phascolarctos
cinereus

Koala

Physeter
macrocephalus

Sperm
Whale
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V

The Squirrel Glider has a wide sparse distribution in eastern
Australia from northern Queensland to western Victoria.
Found in 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. Abundant tree hollows
are required for refuge and nest sites.
Fragmented distribution throughout eastern Australia, within
NSW Koalas mainly occur on the central and north coasts
with some populations west of the Great Dividing Range.
Occupies eucalypt woodlands and forests. Endangered
populations exist in three locations within NSW; the Hawks
Nest and Tea Gardens population, between the Tweed and
Brunswick Rivers east of the Pacific Highway and within the
Pittwater LGA. Grey Gum is the most important food tree
for the Pittwater LGA population as well as Scribbly Gum,
Swamp Mahogany and Snappy gum. Key likely habitats
within Pittwater LGA are Swamp mahogany Forest, ecotone
between Spotted Gum Forest and Hawkesbury Sandstone
Open-Forest, Northern form of Coastal Sandstone
Woodland at Whale Beach, Red Bloodwood – Scribbly
Gum Woodland, Bilgola Plateau Forest and the Grey
Ironbark – Grey Gum form of the Newport Bangalay
Woodland. Swamp mahogany and Tallowwood are of
primary importance to the Hawks Nest and Tea Gardens
population as well as Broad-leaved Paperbark, Blackbutt,
Red Bloodwood, Flooded Gum and Smooth-barked Apple.
Within the Hawks Nest and Tea Gardens population found
within coastal forests, rainforest, riparian areas, swamp
sclerophyll forests, heathland and shrubland.
The Sperm Whale has a wide but patchy distribution from
the tropics to the edge of the polar pack-ice in both
hemispheres.

V

V

Likelihood of
occurence

Justification

High

No preferred forest or understorey
type present

Low

No recent records in study area.
Very few Koalas appear to remain
on the NSW south coast; most
recent sightings are concentrated
about 100 kilometres south of the
study area.

Low

Oceanic species that would be
unlikely to venture into the
estuarine environment of the
study area
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Potorous
tridactylus

Long-nosed
Potoroo

V

V

Pseudomys
fumeus

Smoky
Mouse

EN

E4A

Pseudomys
novaehollandiae

New
Holland
Mouse

VU

The Long-nosed Potoroo is found on the south-eastern
coast of Australia from Queensland to eastern Victoria and
Tasmania, within NSW the species is generally restricted to
coastal heaths and forests east of the Great Dividing Range
with an annual rainfall exceeding 760 mm. Found in coastal
heaths and dry and wet sclerophyll forests, dense
understorey with occasional open areas is an essential part
of habitat and may consist of grass-trees, sedges, ferns or
heath or of low shrubs of tea-trees or melaleucas. A sandy
loam soil is also a common feature. There is an
endangered population located at Cobaki lakes and Tweed
Heads West, this population appears to prefer Scribbly
Gum Heathland, although they have been recorded in other
vegetation communities.
Appears to prefer heathy ridgetops and slopes within
sclerophyll forests, heathland and open forest from the
coast to sub-alpine regions of up to 1800 m.
The New Holland Mouse currently has a disjunct,
fragmented distribution across Tasmania, Victoria, NSW
and Queensland. Across the species’ range the New
Holland Mouse is known to inhabit open heathlands, open
woodlands with a heathland understorey, and vegetated
sand dunes. The home range of the New Holland Mouse
can range from 0.44 ha to 1.4 ha. The New Holland Mouse
is a social animal, living mostly in burrows shared with other
individuals. The species is nocturnal and omnivorous,
feeding on seeds, insects, leaves, flowers and fungi, and is
therefore likely to play an important role in seed dispersal
and fungal spore dispersal. It is likely that the species
spends considerable time foraging above-ground for food,
predisposing it to predation by native predators and
introduced species. Breeding typically occurs between
August and January, but can extend into autumn.
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Likelihood of
occurence

Justification

Low

No suitably dense understorey
present

Low

No suitably healthy forest present
in the study area.

Low

No suitable heath or vegetation
sand dunes present
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Likelihood of
occurence

Pteropus
poliocephalus

Greyheaded
Flying-fox

VU

V

Recorded

Saccolaimus
flaviventris

Yellowbellied
Sheathtailbat

V

Scoteanax
rueppellii

Greater
Broadnosed Bat

V

Carcharodon
carcharias

Great white
shark

Grey-headed Flying-foxes are generally found within 200
km of the eastern coast from Rockhampton, Queensland to
Adelaide, South Australia. They inhabit subtropical and
temperate rainforests, tall sclerophyll forests and
woodlands, heaths and swamps as well as urban gardens
and cultivated fruit crops. Roosting camps are commonly
found in gullies, close to water, in vegetation with a dense
canopy.
Has a wide ranging distribution across northern and eastern
Australia. Including wet and dry sclerophyll forest, open
woodland, acacia shrubland, mallee, grasslands and
desert. Roosting occurs in tree hollows and buildings, in
treeless areas they are known to utilise mammal burrows.
Forages in most habitats across it very wide range, with
and without trees.
Found mainly in gullies and river systems that drain the
Great Dividing Range, extending to the coast over most of
its range from north-eastern Victoria to the Atherton
Tableland. Within NSW the Greater Broad-nosed Bat is
widespread on the New England Tablelands, however does
not occur at altitudes above 500m. Occupies a verity of
habitats form woodland through to moist and dry eucalypt
forest and rainforest, most commonly found in tall wet
forest. Roosting usually occurs in tree hollows.
In Australia, Great White Sharks have been recorded from
central Queensland around the south coast to north-west
Western Australia, but may occur further north on both
coasts. It has been sighted in all coastal areas except in the
Northern Territory. The northern-most Queensland record is
Mackay. Although capable of crossing ocean basins, the
species is typically found from close inshore habitats (e.g.
rocky reefs and shallow coastal bays) to the outer
continental shelf and slope areas. Great White Sharks are
widely, but not evenly, distributed in Australian waters.
Areas where observations are more frequent include waters
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CE

Justification

Recorded

High

Suitable foraging and roosting
habitat present

Low

Marine species that would be
unlikely to venture into the
estuarine environment of the
study area
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name

Common
name

EPBC
Act

Epinephelus
daemelii

Black cod

V

Prototroctes
maraena

Australian
Grayling

V

Rhincodon typus

Whale
shark

V

Thalassarche
eremita

Chatham
Albatross

EN
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TSC
Act

Habitat description

in and around some Fur Seal and Sea Lion colonies such
as the Neptune Islands (South Australia); areas of the
Great Australian Bight as well as the Recherche
Archipelago and the islands off the lower west coast of
Western Australia. Juveniles appear to aggregate
seasonally in certain key areas including the 90 Mile Beach
area of eastern Victoria and the coastal region between
Newcastle and Forster in NSW. Other areas, such as the
Portland region of western Victoria and the coast off the
Goolwa region of South Australia, are also reportedly
visited by juvenile Great White Sharks.
The Black Cod has been recorded from the temperate and
subtropical waters of the southwestern Pacific: Australia,
Norfolk Island, Kermadec Islands and New Zealand (North
Island and Poor Knights Island). The Australian range
extends from southern Queensland to Kangaroo Island off
South Australia.
The Australian Grayling occurs in streams and rivers on the
eastern and southern flanks of the Great Dividing Range
from Sydney southwards to the Otway Ranges in Victoria,
and Tasmania. Australian grayling do not occur in the
inland Murray–Darling Basin system. Grayling is a
diadromous species; migrating between freshwater streams
and the ocean. This species has been found in clear,
gravel-bottomed streams with alternating pools and riffles,
and granite outcrops, and also in muddy-bottomed, heavily
silted habitats.
Whale sharks have a broad distribution in tropical and warm
temperate seas, usually between latitudes 30°N and 35°S.
They are known to inhabit both deep and shallow coastal
waters and the lagoons of coral atolls and reefs. Sightings
have been confirmed at Eden (on the NSW south coast).
The Chatham Albatross is a medium sized albatross, with a
wing-span less than 2.1 m. The bright yellow bill has a
distinctive black spot near the tip of the lower mandible,

Likelihood of
occurence

Justification

Low

Known to
occur

Low

Marine species that would be
unlikely to venture into the
estuarine environment of the
study area

Low

Pelagic species that rarely visits
land and would be unlikely to
occur in the estuarine
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Scientific
name

Common
name

EPBC
Act

TSC
Act

Habitat description

allowing discrimination from the similar Shy Albatross.
Breeding for the Chatham Albatross is restricted to Pyramid
Rock, Chatham Islands, off the coast of New Zealand. The
principal foraging range for this species is in coastal waters
off eastern and southern New Zealand, and Tasmania.

Likelihood of
occurence

Justification

environment of the study area

Date last recorded (if recorded)
PMST=protected matter search tool
TSPD=threatened species priority database
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Appendix C – Flora and fauna survey results
Recorded flora
Family

Status
TSC EPBC
Act
Act

Abundance in each plot*

Scientific name

Common name

Acacia implexa

hickory wattle

Acacia longifolia subsp. longifolia

Sydney golden wattle

1

Acacia longissima

Long-leaf wattle

1

Acacia mearnsii

Black Wattle

1
3

1

2 3

4 5

6 7

Aurecon

9 10

11

12

13

FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE
FABACEAEMIMOSOIDEAE

Acacia paradoxa

Kangaroo Thorn

Acacia terminalis subsp. Glabrous
form

Sunshine Wattle

RUTACEAE

Acronychia oblongifolia

White Aspen

PTERIDACEAE

Adiantum aethiopicum

Common Maidenhair

PTERIDACEAE

Adiantum hispidulum var. hispidulum

Rough Maidenhair

CASUARINACEAE

Allocasuarina littoralis

Black She-oak

MYRTACEAE

Angophora costata

Sydney Red Gum

POACEAE

Aristida vagans

Threeawn Speargrass

ASPLENIACEAE

Asplenium flabellifolium

Necklace Fern

ACANTHACACEAE

Avicennia marina subsp. australasica

Grey Mangrove

PROTEACEAE

Banksia integrifolia

Coast Banksia

3

PROTEACEAE

Banksia spinulosa

Hairpin Banksia

3

CYPERACEAE

Baumea juncea

BLECHNACEAE

Blechnum cartilagineum

CYPERACEAE

Bolboschoenus caldwellii

FABACEAE-FABOIDEAE

Bossiaea obcordata

FABACEAE-FABOIDEAE

Bossiaea rhombifolia

MALVACEAE

Brachychiton
populneus subsp. populneus

Kurrajong

PHYLLANTHACEAE

Breynia oblongifolia

coffee bush

ASPHODELACEAE

Bulbine bulbosa

Native Leek

PITTOSPORACEAE

Bursaria spinosa

Blackthorn

MYRTACEAE

Callistemon citrinus

Crimson Bottlebrush

MYRTACEAE

Callistemon salignus

Willow Bottlebrush

DICKSONIACEAE

Calochlaena dubia

Rainbow Fern

2

CYPERACEAE

Carex appressa

Tall Sedge

3

CYPERACEAE

Carex inversa

ASTERACEAE

Cassinia aculeata

LAURACEAE

Cassytha pubescens

CASUARINACEAE

Casuarina glauca

Swamp Oak

VITACEAE

Cissus antarctica

Kangaroo Vine

RANUNCULACEAE

Clematis aristata

Old Man’s Beard

COMMELINACEAE

Commelina cyanea

MYRTACEAE

Corymbia gummifera

Red Bloodwood

MYRTACEAE

Corymbia maculata

Spotted Gum

CYATHEACEAE

Cyathea australis

Black Tree-fern
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3
3

3

14

15

3

16
3

17
3

18
3

20

21

2/15

3

3

1
2

19

3

3

2/20

3

1

3

3

2

2

3

2/20

1/15

1
3

1
1

1

2

2

3

7/10

1

1/20

2
3

3

3

70/10
0

5

6

4

2

Gristle Fern
3

3

Spiny Bossiaea

2
2

3

2

3

2

2/20

3

2
3

1

3

3

3

3

3/20

3/50

2

1

2
1
2

Dolly Bush
1
6

5

1
3

1
4

1

2

2

2

2

3/10

4

1

2

1
3

4

5

2

4
5

4

3

4

4

40/20

5/20

1
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Status
TSC EPBC
Act
Act

Abundance in each plot*

Aurecon

Family

Scientific name

Common name

POACEAE

Cymbopogon refractus

Barbed Wire Grass

POACEAE

Cynodon dactylon

Couch

GOODENIACEAE

Dampiera scottiana

2

GOODENIACEAE

Dampiera stricta

2

FABACEAE-FABOIDEAE

Fabaceae (Faboideae)

Gorse Bitter Pea

FABACEAE-FABOIDEAE

Desmodium varians

Slender Tick-trefoil

PHORMIACEAE

Dianella caerulea var. caerulea

Blue Flax Lily

2

CONVOLVULACEAE

Dichondra repens

Kidney Weed

2

ORCHIDACEAE

Dipodium variegatum

SAPINDACEAE

Dodonaea triquetra

Large-leaf Hop-bush

BLECHNACEAE

Doodia aspera

Prickly Rasp Fern

POACEAE

Echinopogon ovatus

Forest Hedgehog
Grass

CHENOPODIACEAE

Einadia hastata

Berry Saltbush

2

CHENOPODIACEAE

Enchylaena tomentosa

Ruby Saltbush

1

POACEAE

Entolasia marginata

Bordered Panic

POACEAE

Entolasia stricta

Wiry Panic

ONAGRACEAE

Epilobium hirtigerum

MYRTACEAE

Eucalyptus globoidea

White Stringybark

MYRTACEAE

Eucalyptus longifolia

Woolybutt

MYRTACEAE

Eucalyptus pilularis

Blackbutt

MYRTACEAE

Eucalyptus sieberi

Silvertop Ash

MYRTACEAE

Eucalyptus tereticornis

Forest Red Gum

LUZURIAGACEAE

Eustrephus latifolius

Wombat Berry

SANTALACEAE

Exocarpos cupressiformis

Cherry Ballart

CYPERACEAE

Ficinia nodosa

Knobby Club-rush

MORACEAE

Ficus sp.

CYPERACEAE

Gahnia melanocarpa

Black-fruit Saw-sedge

LUZURIAGACEAE

Geitonoplesium cymosum

Scrambling Lily

1

1

GERANIACEAE

Geranium homeanum

FABACEAE-FABOIDEAE

Glycine microphylla

Small-leaf glycine

1

1

HALORAGACEAE

Gonocarpus teucrioides

Raspwort

GOODENIACEAE

Goodenia ovata

Hop Goodenia

1

FABACEAE-FABOIDEAE

Hardenbergia violacea

Purple Coral Pea

1

DILLENIACEAE

Hibbertia aspera

Rough Guinea Flower

DILLENIACEAE

Hibbertia diffusa

Wedge Guinea Flower

DENNSTAEDTIACEAE

Hypolepis muelleri

Harsh Ground Fern

POACEAE

Imperata cylindrica

Blady Grass

FABACEAE-FABOIDEAE

Indigofera australis

Australian Indigo

JUNCACEAE

Juncus kraussii subsp. australiensis

Sea Rush

JUNCACEAE

Juncus usitatus

CYPERACEAE

Lepidosperma laterale

CYPERACEAE

Lepidosperma urophorum

MYRTACEAE

Leptospermum lanigerum

Woolly Teatree

MYRTACEAE

Leptospermum polygalifolium
subsp. polygalifolium

Tantoon
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6 7

9 10

11
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3
3

4

3

3

3

3

3
1

1

3
2

2

1

2

2

2

2

1/20

2

7/1000
1

2

2

2
2
1
2

3
3

10/1000
(2/100)

1
3

3
4

3

4

2

20/30

4

3

4

10/5

2

2

2

2

2

3

3

3

3

3

3/10

50/30
2/20
2/10

2

2

1

1/50

1/50

4

4

3

3

3

3
4

2

1

2

2

2
1

2

2

2
2

2
1

1/20

1
1
2
3

7/500

2
4

3

2
2

2
3

3

3
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Family

Status
TSC EPBC
Act
Act

Abundance in each plot*

Aurecon

Scientific name

Common name

Leucopogon ericoides

Pink Beard-heath

Leucopogon juniperinus

Prickly Beard-heath

2

Leucopogon
lanceolatus var. lanceolatus

Lance Beard-heath

2

ARECACEAE

Livistona australis

Cabbage Palm

LOBELIACEAE

Lobelia anceps

LOGANIACEAE

Logania pusilla

ERICACEAEEPACRIDOIDEAE
ERICACEAE EPACRIDOIDEAE
ERICACEAEEPACRIDOIDEAE

1

2 3

4 5

6 7

9 10

11

12

13

15

16

17

18

19

20

21

2
3/20

1
2

1

1

2

1
spiny-headed matrush
Many-flowered Matrush

2

3

2

3

3

LOMANDRACEAE

Lomandra longifolia

LOMANDRACEAE

Lomandra multiflora

MYRTACEAE

Lophostemon sp.

Brush Box

ZAMIACEAE

Macrozamia communis

Burrawang

APOCYNACEAE

Marsdenia suaveolens

Scented Marsdenia

MYRTACEAE

Melaleuca sp.

Paperbark

POACEAE

Microlaena stipoides var. stipoides

SCROPHULARIACEAE

Myoporum acuminatum

Boobialla

OLEACEAE

Notelaea longifolia

Large Mock-Olive

OLEACEAE

Notelaea venosa

Smooth Mock-Olive

ASTERACEAE

Ozothamnus diosmifolius

rice flower

BIGNONIACEAE

Pandorea
pandorana subsp. pandorana

Wonga Wonga Vine

POACEAE

Panicum simile

Two-colour Panic

APOCYNACEAE

Parsonsia straminea

Common Silkpod

POLYGONACEAE

Persicaria hydropiper

Water Pepper

PROTEACEAE

Persoonia linearis

Narrow-leaved
Geebung

PHYLLANTHACEAE

Phyllanthus hirtellus

Thyme Spurge

1

THYMELAEACEAE

Pimelea linifolia subsp. linifolia

Queen of the Bush

1

PITTOSPORACEAE

Pittosporum undulatum

Native Daphne

LAMIACEAE

Plectranthus parviflorus

Cockspur Flower

RHAMNACEAE

Pomaderris discolor

3
3

2

3

3

3
2

2

1

3

3

3

1/50

3

2/100

1
3
3

3

3

3

3

3

3

3

1/20

1
1

3

1

1

1

2

3

1

1

1

3
2

2

2

3

3

2

3

1/50

3

2

2

3

3

3

3

3

1

3

3

2

3

3

5/20

2/20

2
3
1

RHAMNACEAE

Pomaderris intermedia

LOBELIACEAE

Pratia purpurascens

Whiteroot

ACANTHACEAE

Pseuderanthemum variabile

Pastel Flower

DENNSTAEDTIACEAE

Pteridium esculentum

Bracken

FABACEAE-FABOIDEAE

Pultenaea daphnoides

Large-leaf Bush-pea

CHENOPODIACEAE

Rhagodia
candolleana subsp. candolleana

Coastal Saltbush

ROSACEAE

Rubus moluccanus var. trilobus

Molucca Bramble

POLYGONACEAE

Rumex brownii

Swamp Dock

POACEAE

Rytidosperma tenuius

CHENOPODIACEAE

Salsola australis

THEOPHRASTACEAE

Samolus repens

Creeping Brookweed

SANTALACEAE

Santalum obtusifolium

Blunt Sandalwood

CHENOPODIACEAE

Sarcocornia
quinqueflora subsp. quinqueflora

GOODENIACEAE

Scaevola ramosissima

Purple Fan-flower

GOODENIACEAE

Selliera radicans

Swamp Weed

Batemans Bay Bridge replacement
Biodiversity Assessment Report

14

1
2
2

3

3

3

3

3

2

3

3

3

4

3
3

1

1
1

2

3

3

2

2
3

2

2

2

1
2

3

3
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Family

Scientific name

Common name

ASTERACEAE

Senecio linearifolius

Fireweed Groundsel

Status
TSC EPBC
Act
Act

Abundance in each plot*
1

2 3

4 5

6 7

Aurecon

9 10

11

12

13

14

15

16

17
1

SOLANACEAE

Solanum prinophyllum

Forest Nightshade

POACEAE

Spinifex sericeus

Hairy Spinifex

1

MENISPERMACEAE

Stephania japonica var. discolor

Snake Vine

POACEAE

Themeda triandra

Kangaroo Grass

PHYRMACEAE

Thyridia repens

Creeping Moneyflower

ANTHERICACEAE

Tricoryne elatior

Yellow Autumn-lily

TYPHACEAE

Typha orientalis

Broadleaf Cumbungi

POLYGONACEAE

Acetosa sagittata

Rambling Dock

ALLIACEAE

Agapanthus praecox subsp. orientalis

Agapanthus

MYRSINACEAE

Anagallis arvensis

Scarlett Pimpernel

POACEAE

Arrhenatherum elatius var. elatius

False Oatgrass

ASPARAGACEAE

Asparagus aethiopicus

Ground Asparagus

2

2

ASPARAGACEAE

Asparagus africanus

Climbing Asparagus

1

1

1

18

19

20

21

1

1

4
1

1

3

3

3

3

2

3

2
2

2

1/10

3

2

1

EXOTIC SPECIES

2
2

2
3

3

4

2

5

2

4

3

5
1

3

ASPARAGACEAE

Asparagus asparagoides

Bridal Creeper

POACEAE

Avena barbata

Bearded Oats

2

2

ASTERACEAE

Bidens pilosa

Cobblers Pegs

2

2

PITTOSPORACEAE

Billardiera heterophylla

Purple Appleberry

POACEAE

Briza maxima

Quaking Grass

POACEAE

Bromus catharticus

Prairie Grass

2

CRASSULACEAE

Bryophyllum delagoense

Mother-of-Millions

2

BRASSICACEAE

Cakile maritima

Sea Rocket

POACEAE

Cenchrus clandestinus

Kikuyu Grass

GENTIANACEAE

Centaurium tenuiflorum

ASTERACEAE

Cirsium vulgare

Spear Thistle

ASTERACEAE

Conyza bonariensis

Flaxleaf Fleabane

2

ROSACEAE

Cotoneaster glaucophyllus

Glaucous Cotoneaster

3

CRASSULACEAE

Crassula sarmentosa var. sarmentosa

IRIDACEAE

Crocosmia crocosmiiflora

Monbretia

1

CUPRESSACEAE

Cupressocyparis leylandii

Leighton Green

1

APIACEAE

Cyclospermum leptophyllum

Slender Celery

ASTERACEAE

Delairea odorata

Cape Ivy

POACEAE

Echinochloa crus-galli

Barnyard Grass

POACEAE

Ehrharta erecta

Panic Veldtgrass

3

ROSACEAE

Eriobotrya japonica

Loquat

3

EUPHORBIACEAE

Euphorbia peplus

Petty Spurge

ASTERACEAE

Gamochaeta calviceps

Cudweed

MORACEAE

Ficus carica

Fig

ARALIACEAE

Hydrocotyle bonariensis

Largeleaf Pennywort

ASTERACEAE

Hypochaeris radicata

Catsear

JUNCACEAE

Juncus acutus subsp. acutus

Sharp Rush

POACEAE

Lagurus ovatus

Hare’s Tail Grass

BRASSICACEAE

Lepidium ?africanum

OLEACEAE

Ligustrum lucidum
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3
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2

2
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1

3
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Status
TSC EPBC
Act
Act

Abundance in each plot*

Family

Scientific name

Common name

OLEACEAE

Ligustrum sinense

Small-leaved Privet

LILIACEAE

Lilium formosanum

Formosan Lily

POACEAE

Lolium perenne

Perennial Ryegrass

CAPRIFOLIACEAE

Lonicera japonica

Japanese
Honeysuckle

FABACEAE-FABOIDEAE

Medicago lupulina

Black Medic

3

FABACEAE-FABOIDEAE

Melilotus indicus

Hexham Scent

3

MALVACEAE

Modiola caroliniana

Red-flowered Mallow

LOMARIOPSIDACEAE

Nephrolepis cordifolia

Fishbone Fern

OCHNACEAE

Ochna serrulata

Mickey Mouse Plant

ASTERACEAE

Osteospermum ecklonis

Cape Daisy

1

2 3

4 5

6 7

Aurecon

9 10

11

12

13

14

15

16

17

19

20

21

2

1

2

2

3
3

3
2

18

3

1

3

3

3

3
3
1
1

OXALIDACEAE

Oxalis corniculata

POACEAE

Passiflora edulis

Paspalum

1

PASSIFLORACEAE

Pentaschistis sp.

Common Passionfruit

POACEAE

Paspalum dilatatum

CARYOPHYLLACEAE

Petrorhagia nanteuilii

ANACARDIACEAE

Pistacia chinensis

Chinese Pistachio

3

PLANTAGINACEAE

Plantago lanceolata

Lamb’s Tongues

2

POACEAE

Poa annua

Winter Grass

3

POLYGONACEAE

Polygonum aviculare

Wireweed

3

RANUNCULACEAE

Ranunculus repens

Creeping Buttercup

ROSACEAE

Rubus anglocandicans

Blackberry

1

ARALIACEAE

Schefflera actinophylla

Umbrella Tree

3

FABACEAECAESALPINIOIDEAE

Senna pendula var. glabrata

MALVACEAE

Sida rhombifolia

Paddy’s Lucerne

SOLANACEAE

Solanum ?sarrachoides

Whitetip Nightshade

SOLANACEAE

Solanum chenopodioides

SOLANACEAE

Solanum mauritianum

Wild Tobacco Bush

SOLANACEAE

Solanum nigrum

Black-berry
Nightshade

ASTERACEAE

Sonchus oleraceus

Common Sowthistle

POACEAE

Sporobolus africanus

Parramatta Grass

POACEAE

Stenotaphrum secundatum

Buffalo Grass

ACANTHACEAE

Thunbergia alata

Black-eyed Susan

COMMELINACEAE

Tradescantia fluminensis

Trad

FABACEAE-FABOIDEAE

Trifolium repens

White Clover

VERBENACEAE

Verbena bonariensis

Purpletop

1

ADOXACEAE

Viburnum ?suspensum

ARACEAE

Zantedeschia aethiopica

Arum Lily

2

Myrtaceae

Eucalyptus microcorys

Tallowwood

Pittosporaceae

Billardiera scandens

Hairy Apple Berry

Fabaceae (Faboideae)

Glycine tabacina

Variable Glycine

Fabaceae (Faboideae)

Daviesia squarrosa

Dilleniaceae

Hibbertia empetrifolia

Fabaceae (Mimosoideae)

Acacia ulicifolia

Prickly Moses

Poaceae

Poa sieberiana

Snowgrass

2

2

2

2

1

3

4

2

1
3

2

1

2
3

2
2

2

2

2

1

1

1

1

1

2

1

3

3

3

2

1

1
1

3

2

1

1
1
4

2

2

3

3
2

3

3
1

3

3

1

1

1

ADDITIONAL SPECIES
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Family

Scientific name

Common name

Lomandraceae

Lomandra filiformis

Wattle Matt-rush

Phormiaceae

Dianella revoluta

Blueberry Lily

Cyperaceae

Gahnia sieberi

Poaceae

Oplismenus aemulus

Fabaceae (Faboideae)

Glycine clandestina

Pittosporaceae

Pittosporum revolutum

Twining glycine
Rough Fruit
Pittosporum

Rosaceae

Rubus parvifolius

Native Raspberry

Myrsinaceae

Aegiceras corniculatum

River Mangrove

Ranunculaceae

Clematis glycinoides

Headache Vine

Status
TSC EPBC
Act
Act

Abundance in each plot*
1

2 3

4 5

6 7

9 10

Aurecon
11

12

13

14

15

16

17

18

19

20

21

2/2

75/50
0

1/20
1/20
1/1
3/100
0
2/50
1/15
1/10

Cyperaceae

Lepidosperma laterale

Variable Sword-sedge

Poaceae

Themeda australis

Kangaroo Grass

1/20
1/20
2/100

Summary of FBA Plots undertaken for each PCT
PCT name
Mangrove forest
(PCT 920)

Plot no.
13

Structure

Average
height

Average
cover

4m

45

Typical species

Trees
Small trees

Avicennia marina subsp. australasica, Casuarina glauca and Allocasuarina littoralis

Shrubs

3m

7

Gahnia melanocarpa

Ground covers

<2m

20

Pteridium esculentum

4m

100

Avicennia marina subsp. australasica

4m

100

Avicennia marina subsp. australasica

3

30

Avicennia marina subsp. australasica

0.15-0.75

35

Sarcocornia quinqueflora subsp. quinqueflora, Juncus kraussii subsp. australiensis

Vines & climbers
20

Trees
Small trees
Shrubs
Ground covers
Vines & climbers

21

Trees
Small trees
Shrubs
Ground covers
Vines & climbers

Saltmarsh in
estuaries (PCT
1126)

2

Trees
Small trees
Shrubs
Ground covers
Vines & climbers

Spinifex beach
strand grassland
(PCT 1204)

9

Trees

None

Small trees

None

Shrubs

None
Spinifex sericeus, Ficinia nodosa and exotic species
Conyza bonariensis, Gamochaeta calviceps Medicago lupulina, Petrorhagia nanteuilii, Juncus acutus subsp. acutus

Ground covers

1

70

Vines & climbers
Spotted Gum –

4
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20+

70

None
Eucalyptus tereticornis, Eucalyptus longifolia, Eucalyptus globoidea, Corymbia maculata
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PCT name
Blackbutt
shrubby open
forest (PCT
1206)

Plot no.

Structure

Average
height

Average
cover

Small trees

5

70

3-4

20

Pittosporum undulatum, Ligustrum sinense, Ligustrum lucidum, Pistacia chinensis
Acacia mearnsii, Macrozamia communis

1

60

Themeda triandra, Asparagus asparagoides, Plantago lanceolata

15

Parsonsia straminea, Lonicera japonica

Shrubs
Ground covers
Vines & climbers
10

Typical species

Trees

30+

65

Corymbia maculata

Small trees

5+

40

Pittosporum undulatum and Notelaea longifolia

0.5

60

Asparagus aethiopicus, Cenchrus clandestinus

7

Stephania japonica var. discolour, Lonicera japonica

15-20

50

<5

30

Eucalyptus pilularis, Eucalyptus sieberi and Corymbia gummifera
Acacia implexa

3

20

Dodonaea triquetra, Breynia oblongifolia, Macrozamia communis, Persoonia linearis

0.5

50

Echinopogon ovatus, Goodenia ovate, Gonocarpus teucrioides, Lepidosperma urophorum,
Pteridium esculentum

Shrubs
Ground covers
Vines & climbers
12

Trees
Small trees
Shrubs
Ground covers
Vines & climbers

15

Trees

18

40

Small trees

4

15

Shrubs

1.5

5

A. mearnsii, A. implexa, Pittosporum undulatum
Macrozamia communis

Ground covers

0.5

80

Asparagus aethiopicus, Crassula sarmentosa var. sarmentosa, Rytidosperma tenuous, Entolasia marginata, Themeda triandra

Vines & climbers
18

1

Lonicera japonica

Trees

18

15

Small trees

4

20

Shrubs

1.5

15

Acacia implexa, Acacia longissimi, Acacia mearnsii, Pittosporum undulatum
Bursaria spinosa, Exocarpos cupressiformis, Leucopogon juniperinus

Ground covers

0.5

80

Trees
Small trees
Shrubs
Ground covers

40
15

60-80

Dianella caerulea var. caerulea, Dichondra repens, Entolasia stricta, Hardenbergia violacea, Imperata cylindrical, Lomandra longifolia,
Microlaena stipoides var. stipoides
Geitonoplesium cymosum
Casuarina glauca, Eucalyptus tereticornis

3

<20

Pittosporum undulatum, Acacia implexa

1-3

20

Acacia paradoxa

1

15
<10

Lepidosperma species, Lomandra longifolia, Rytidosperma tenuius
Parsonsia straminea

Vines & climbers
3

7

Allocasuarina littoralis, Corymbia maculata, Eucalyptus pilularis

Vines & climbers
Swamp Oak
swamp forest
fringing estuaries
(PCT 1234)

None
Corymbia maculata, Casuarina glauca

Trees

12

65

Casuarina glauca

Small trees

4

5

Pittosporum undulatum,

<2

50

Bolboschoenus caldwellii, Sarcocornia quinqueflora subsp. quinqueflora Juncus kraussii subsp. australiensis

5

Lonicera japonica

Trees

12

50

Small trees

6

30

Casuarina glauca
Ficus carica

Shrubs

3

7

Acacia longifolia subsp. longifolia

Ground covers

1

70

Juncus kraussii subsp. australiensis, Baumea juncea, Juncus acutus subsp. acutus, Sarcocornia quinqueflora subsp. quinqueflora

10

Lonicera japonica

20+

60

Eucalyptus tereticornis and Casuarina glauca

Small trees

6

40

Shrubs

3

20

Acacia mearnsii, Exocarpos cupressiformis, Pittosporum undulatum
Juveniles of above small trees

Shrubs
Ground covers
Vines & climbers
5

Vines & climbers
17
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PCT name

Plot no.

Structure
Ground covers

Average
height

Average
cover

1

90

20+

70

Typical species
Asparagus aethiopicus, Rytidosperma tenuous, Entolasia marginata, Imperata cylindrical, Lomandra longifolia, Microlaena
stipoides var. stipoides
Asparagus africanus, Rubus anglocandicans,
Stephania japonica var. discolour, Eustrephus latifolius, Lonicera japonica
Eucalyptus tereticornis, Eucalyptus pilularis

5

70

Pittosporum undulatum, Ligustrum sinense, Ligustrum lucidum, Pistacia chinensis

3-4

20

Acacia mearnsii, Macrozamia communis

1

60

Themeda triandra, Asparagus asparagoides, Plantago lanceolata

15

Parsonsia straminea, Lonicera japonica

15-20

75

Corymbia maculata, Eucalyptus tereticornis and Eucalyptus globoidea

5+

60

Pittosporum undulatum, Exocarpos cupressiformis

Vines & climbers
Woollybutt White
Stringybark
Forest Red Gum
grassy woodland
on coastal
lowlands,
southern Sydney
Basin Bioregion
and South East
Corner Bioregion
(PCT 1326)

6

Trees
Small trees
Shrubs
Ground covers

35

Vines & climbers
11

Trees
Small trees
Shrubs

3+

15

Ground covers

0.5

85

Bursaria spinosa
Asparagus aethiopicus

60

Cissus antarctica, Stephania japonica var. discolour, Lonicera japonica

20+

40

Eucalyptus longifolia, Corymbia maculata

1

60

Bromus catharticus, Cenchrus clandestinus, Conyza bonariensis, Ehrharta erecta, Lolium perenne

10

Vines & climbers
14

Trees
Small trees
Shrubs
Ground covers

18+

45

Lonicera japonica
Corymbia maculata, Casuarina glauca, Eucalyptus globoidea, Eucalyptus tereticornis

Small trees

6

30

Allocasuarina littoralis, Acacia implexa, Acacia mearnsii, Exocarpos cupressiformis

Shrubs

2

10

Ground covers

1

15

Bursaria spinosa
Rytidosperma tenuous, Cynodon dactylon, Themeda triandra

5

Hardenbergia violacea

18+

20

Corymbia maculata

Small trees

6

35

Shrubs

2

50

Acacia longissima, Pittosporum undulatum, Exocarpos cupressiformis
Bursaria spinosa,

Ground covers

1
5

Geitonoplesium cymosum

8

30

Ficus sp. (planted)

1

50

Rhagodia candolleana subsp. candolleana
Sporobolus africanus, Poa annua, Trifolium repens, Plantago lanceolata

Trees

7

30

Angophora costata, Callistemon citrinus (planted)

Small trees

2

20

Lophostemon sp – juvenile (planted)

1

75

Lomandra multiflora (planted), Cenchrus clandestinus, Conyza bonariensis, Lagurus ovatus

Vines & climbers
16

Trees

Vines & climbers
19

Trees

Vines & climbers
Urban native and
exotic vegetation
(non PCT)

7

Trees
Small trees
Shrubs
Ground covers
Vines & climbers

8

Shrubs
Ground covers
Vines & climbers
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Recorded fauna
Status
Fauna group
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

Common name
Australasian Darter
Australasian Figbird
Australian Hobby
Australian King-Parrot
Australian Magpie
Australian Pelican
Australian Pied Oystercatcher
Australian Raven
Australian Swiftlet
Australian Wood Duck
Azure Kingfisher
Black Swan
Brown Thornbill
Brown-headed Honeyeater
Brush Cuckoo
Buff-banded Rail
Caspian Tern
Channel-billed Cuckoo
Chestnut Teal
Common Blackbird*
Common Bronzewing
Common Myna*
Common Starling*
Crested Pigeon
Crimson Rosella
Dollarbird
Eastern Curlew
Eastern Koel
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Anhinga novaehollandiae
Sphecotheres vieilloti
Falco longipennis
Alisterus scapularis
Cracticus tibicen
Pelecanus conspicillatus
Haematopus longirostris
Corvus coronoides
Aerodramus terrareginae
Chenonetta jubata
Ceyx azureus
Cygnus atratus
Acanthiza pusilla
Melithreptus brevirostris
Cacomantis variolosus
Gallirallus philippensis
Hydroprogne caspia
Scythrops novaehollandiae
Anas castanea
Turdus merula
Phaps chalcoptera
Sturnus tristis
Sturnus vulgaris
Ocyphaps lophotes
Platycercus elegans
Eurystomus orientalis
Numenius madagascariensis
Eudynamys orientalis

TSC
Act
E
-

EPBC Act
Ma, M
CE, M, Ma
-

EnviroKey
(2017)

Aurecon
(2017)

*
*
*
*
*
*
*
*
*
*

*

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
*

*
*

*
*
*
*
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Status
Fauna group
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

Common name
Eastern Osprey
Eastern Spinebill
Eastern Whipbird
Eastern Yellow Robin
Rock Dove*
Galah
Great Cormorant
Grey Butcherbird
Grey Fantail
Grey Shrike-thrush
House Sparrow*
Laughing Kookaburra
Lewin's Honeyeater
Little Black Cormorant
Little Corella
Little Egret
Little Lorikeet
Little Pied Cormorant
Little Raven
Little Wattlebird
Magpie-lark
Masked Lapwing
Musk Lorikeet
Nankeen Night-heron
New Holland Honeyeater
Noisy Miner
Olive-backed Oriole
Pacific Black Duck
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Pandion cristatus
Acanthorhynchus tenuirostris
Psophodes olivaceus
Eopsaltria australis
Columba livia
Eolophus roseicapillus
Phalacrocorax carbo
Cracticus torquatus
Rhipidura albiscapa
Colluricincla harmonica
Passer domesticus
Dacelo novaeguineae
Meliphaga lewinii
Phalacrocorax sulcirostris
Cacatua sanguinea
Egretta garzetta
Glossopsitta pusilla
Microcarbo melanoleucos
Corvus mellori
Anthochaera chrysoptera
Grallina cyanoleuca
Vanellus miles
Glossopsitta concinna
Nycticorax caledonicus
Phylidonyris novaehollandiae
Manorina melanocephala
Oriolus sagittatus
Anas superciliosa

TSC
Act
V
V
-

EPBC Act

EnviroKey
(2017)

Ma
-

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

Aurecon
(2017)
*
*
*
*
*
*
*
*
*
*
*
*

*
*
*
*
*
*
*
*
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Status
Fauna group

Common name

Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

Pied Cormorant
Pied Currawong
Purple Swamphen
Rainbow Lorikeet
Red Wattlebird
Red-browed Finch
Rufous Whistler
Sacred Kingfisher
Satin Bowerbird

Aves

Silver Gull

Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves
Aves

Silvereye
Sooty Oystercatcher
Southern Emu-wren
Spotted Dove*
Spotted Pardalote
Striated Thornbill
Superb Fairy-wren
Variegated Fairy-wren
Weebill
Welcome Swallow
Whimbrel
Whistling Kite
White-bellied Sea-Eagle
White-browed Scrubwren
White-eared Honeyeater
White-faced Heron
White-headed Pigeon
White-throated Gerygone
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Phalacrocorax varius
Strepera graculina
Porphyrio porphyrio
Trichoglossus haematodus
Anthochaera carunculata
Neochmia temporalis
Pachycephala rufiventris
Todiramphus sanctus
Ptilonorhynchus violaceus
Chroicocephalus
novaehollandiae
Zosterops lateralis
Haematopus fuliginosus
Stipiturus malachurus
Streptopelia chinensis
Pardalotus punctatus
Acanthiza lineata
Malurus cyaneus
Malurus lamberti
Smicrornis brevirostris
Hirundo neoxena
Numenius phaeopus
Haliastur sphenurus
Haliaeetus leucogaster
Sericornis frontalis
Lichenostomus leucotis
Egretta novaehollandiae
Columba leucomela
Gerygone albogularis

EPBC Act

EnviroKey
(2017)

-

*
*
*
*
*
*
*
*
*

-

-

*

*

V
V
-

M
Ma
-

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

*
*

TSC
Act
-

Aurecon
(2017)
*
*
*
*
*

*

*
*
*

*

*
*
*
*
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Status
Fauna group
Aves
Aves
Aves
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Mammalia
Reptilia
Reptilia
Reptilia
Reptilia
Reptilia

Common name
White-throated Treecreeper
Willie Wagtail
Yellow-faced Honeyeater
Chocholate Wattled Bat
Common Brushtail Possum
Eastern Freetail Bat
Eastern Free-tailed Bat
Eastern Grey Kangaroo
Gould's Wattled Bat
Greater Glider
Rabbit*
Red Fox*
Southern Myotis
Sugar Glider
White-stiped Freetail Bat
Yellow-bellied Glider
Yellow-bellied Sheathtail Bat
Eastern Snake-necked Turtle
Garden Skink
Grass Skink
Jacky Dragon
Red-bellied Black Snake
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Cormobates leucophaea
Rhipidura leucophrys
Lichenostomus chrysops
Chalinolobus morio
Trichosurus vulpecula
Mormopterus norfolkensis
Mormopterus ridei
Macropus giganteus
Chalinolobus gouldii
Petauroides volans
Oryctolagus cuniculus
Vulpes vulpes
Myotis macropus
Petaurus breviceps
Austronomus australis
Petaurus australis
Saccolamus flaviventris
Chelodina longicollis
Lampropholis guichenoti
Lampropholis delicata
Amphibolurus muricatus
Pseudechis porphyriacus

TSC
Act
V
V
V
V
-

EPBC Act
V
-

EnviroKey
(2017)

Aurecon
(2017)

*
*
*
*
*
*
*
*
*

*
*
*

*
*
*
*
*
*
*

*

*
*
*
*
*

*
*
*
*
*
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Appendix D – Hollow-bearing trees identified in the study area
ID no.

Coordinates

277

244338E,
6044597N

Eucalyptus tereticornis

1600

Near highway,
opposite pool

Small spouts
only

278

244240E,
6044856N
244243E,
6044952N

Eucalyptus tereticornis

1200

Eucalyptus tereticornis

1200

Adjacent mangroves
inside fence
Near highway,
mangroves and
saltmarsh strip

Small spouts
only
Small spouts
only

284

244954E,
6045680N

Eucalyptus tereticornis

1000

In hotel grounds

2-4 large hollows

285

244963E,
6045669N

Eucalyptus tereticornis

800

In hotel grounds

2-4 large hollows

286

244973E,
6045678N

Eucalyptus tereticornis

900

In hotel grounds

2-4 large hollows

287

244974E,
6045716N

Eucalyptus tereticornis

800

Left of entrance to
hotel

2-4 large hollows

288

244901E,
6045677N

Corymbia maculata

700

In hotel grounds

1 large hollow

289

244901E,
6045676N

Corymbia maculata

700

In hotel grounds

1 large hollow

290

244861E,
6045559N

Corymbia maculata

1200

In hotel grounds

4 small-medium
hollows

291

244987E,
6045602N

Corymbia maculata

1100

In hotel grounds

Small, medium &
large hollows

292

245015E,
6045599N

Corymbia maculata

1100

In hotel grounds

Small spouts
only

293

244903E,
6045515N

Corymbia maculata

1000

In hotel grounds

Small spout only

294

245017E,
6045525N

Dead tree

800

In retirement village
grounds

2-4 smallmedium hollows

295

245053E,
6045512N

Dead tree

800

Upslope of
retirement village
grounds

Small spouts
only

296

244979E,
6045919N

Corymbia maculata

1000

Vegetation
immediately north of
proposal area

Small-large
hollows; Yellowbellied Glider
feed tree
reported by
EnviroKey, but
no incisions.
Greater Gilder
record.

297

244996E,
6045897N

Eucalyptus longifolia

1300

Vegetation
immediately north of
proposal area

Small & possibly
large hollows

298

244990E,
6045864N

Corymbia maculata

700

Vegetation
immediately north of
proposal area

Small spouts
only

279

Species
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ID no.

Coordinates

299

244969E,
6045984N

300

301

Species

Approx.
diameter
at breast
height
(mm)

Location
description

Dead tree

760

Vegetation
immediately north of
proposal area

1 large hollow

245116E,
6046055N

Corymbia maculata

1000

Vegetation
immediately north of
proposal area

Large hollows;
Yellow-bellied
Glider feed tree
reported by
EnviroKey, but
no incisions.

245223E,
6045747N

Corymbia maculata

700

Vegetation
immediately north of
proposal area

Small spout
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Appendix E – Assessments of significance
E.1

EPBC Act-listed TECs and species

E.1.1 Illawarra and South Coast Lowland Forest and Woodland
Illawarra and South Coast Lowland Forest and Woodland is listed as a critically endangered
ecological community under the EPBC Act. It comprises eucalypt forest or woodlands, which can
have a grassy ground layer and/or a shrub layer as well as a small tree layer. Its distribution is
patchy, with the remaining occurrences mostly on lowland sandy loam, loam or clay loam soils. It
typically occurs within 30 km of the coast in coastal valleys and low-lying foothills on the south
coast of NSW (DoEE 2016).
Illawarra and South Coast Lowland Forest and Woodland occurs in the Illawarra, Ettrema and
Jervis IBRA subregions of the Sydney Basin Bioregion, and the Bateman subregion of the
Southeast Corner Bioregion, including the Eurobodalla LGA in which the study area is located. It is
estimated that its occurrence has declined by 76-90 per cent. The majority of the remaining
occurrence of the community (over 70 per cent) is in the Illawarra subregion, with only a small
amount in the Bateman subregion (DoEE 2016).
Three patches within the study area meet the minimum condition thresholds for this TEC. Up to
0.72 hectares of the TEC would be removed for the proposal.
An action is likely to have a significant impact on a critically endangered ecological
community if there is a real chance or possibility that it will:
a) reduce the extent of an ecological community
The proposal would require clearing of a maximum of 0.72 hectares of Illawarra and South Coast
Lowland Forest and Woodland within the proposal area. This would be associated with the new
highway approach to the new bridge on its eastern side. The area of the TEC to be cleared is in
moderate-good condition, but is subject to weed invasion and has been modified and fragmented
by clearing for the existing Princes Highway and by residential and other developments. It does not
have a large area to boundary ratio, and is therefore edge-affected. Apart from two HBTs, it does
not appear to provide any significant fauna habitat, and does not support any threatened flora
species, or have unique understorey flora composition or high native species richness.
It is considered important to note that despite the surrounding environment, landscape context and
other ecological considerations noted in Section 2.6.5 of the Approved Conservation Advice for the
Illawarra and south coast lowland forest and woodland ecological community (TSSC 2016),
Section 2.6.6 of the document notes that TEC areas which meet a minimum condition threshold
are considered to be critical to the survival of the ecological community. This is with respect to the
highly fragmented and cleared nature of this critically endangered TEC.
2.01 hectares of mostly better quality Illawarra and South Coast Lowland Forest and Woodland
would remain in the study area, and management measures would be implemented to ensure no
indirect impacts to these remaining patches. Other occurrences within the locality would be
unaffected. Removal of up to 0.72 hectares would therefore not cause any major reduction in the
extent of this TEC in an overall sense.
As the areas of TEC mapped within the study area meet the minimum condition threshold of
Category D Moderate Condition (A patch that makes other important ecological contributions),
areas of TEC within the study area are considered to be critical to the survival of the ecological
community (even if disturbed), and a reduction in extent will occur as a result of the proposal.
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b) fragment or increase fragmentation of an ecological community, for example by clearing
vegetation for roads or transmission lines
As described above, the proposal would require clearing of a maximum of a small area (up to 0.72
hectares) of Illawarra and South Coast Lowland Forest and Woodland within the proposal area.
While clearing will reduce the area of this community, it would not result in any significant
fragmentation relative to the existing situation, in which patches are already small and fragmented.
c) adversely affect habitat critical to the survival of an ecological community
Areas that meet the minimum condition thresholds for the Illawarra and South Coast Lowland
Forest and Woodland community are considered critical to the survival of this TEC (DoEE
2016). Therefore, removal of up to 0.72 hectares would adversely affect such habitat.
d) modify or destroy abiotic (non-living) factors (such as water, nutrients, or soil) necessary
for an ecological community’s survival, including reduction of groundwater levels, or
substantial alteration of surface water drainage patterns
The proposal would not result in any substantial modification or destruction of abiotic factors
necessary to the survival of this TEC. Only a small area (up to 0.72 hectares) would be removed,
and management measures would implemented to ensure that remaining stands of this TEC in the
study area, outside of the proposal area, are not adversely impacted by altered drainage patterns
or groundwater levels.
e) cause a substantial change in the species composition of an occurrence of an ecological
community, including causing a decline or loss of functionally important species, for
example through regular burning or flora or fauna harvesting
The proposal would not result in any change to the species composition of Illawarra and South
Coast Lowland Forest and Woodland in the study area. Only a small area (0.72 hectares) subject
to weed invasion and that has been modified and fragmented by construction of the existing
Princes Highway and residential and other development would be removed.
f) cause a substantial reduction in the quality or integrity of an occurrence of an ecological
community, including, but not limited to:
– assisting invasive species, that are harmful to the listed ecological community, to become
established, or
– causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into
the ecological community which kill or inhibit the growth of species in the ecological
community, or
The clearing of a small area (up to 0.72 hectares) would not result in substantial reduction in the
quality or integrity of the local occurrence of the Illawarra and South Coast Lowland Forest and
Woodland TEC. About 2.01 hectares of this TEC occur within the study area, outside of the
proposal area, and other stands are likely to occur elsewhere in the locality.
g) interfere with the recovery of an ecological community.
There is no recovery plan for Illawarra and South Coast Lowland Forest and Woodland. Although
patches within the study area are in Category D (Moderate Condition), the area to be cleared is
subject to weed invasion and has been modified and fragmented as a result of construction of the
existing Princes Highway and other developments. There is little potential for it to recover, such
that clearing is unlikely to constitute inference with the recovery of the TEC as a whole.
Conclusion
The proposal is likely to have a significant impact on the Illawarra and South Coast Lowland Forest
and Woodland TEC given that, as defined by DoEE (2016), clearing would adversely affect habitat
critical to the survival of the TEC. While the impact is a comparatively small area (0.72 ha) the
impact technically triggers a significant impact, despite retention of a majority (2.01 ha) within the
study area post-development.
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Section 2.6.6 of the Approved Conservation Advice for the Illawarra and south coast lowland forest
and woodland ecological community (TSSC 2016) notes that TEC areas which meet a minimum
condition threshold are considered to be critical to the survival of the ecological community. As the
areas of TEC mapped within the study area meet the minimum condition threshold category D,
areas of TEC within the study area are considered to be critical to the survival of the ecological
community, and as such any removal would be considered likely to constitute a significant impact.
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E.1.2 Coastal Saltmarsh
Coastal Saltmarsh is listed as a TEC under the EPBC Act. It occurs in the intertidal zone on the
shores of estuaries and lagoons that are permanently or intermittently open to the sea. It is
frequently found on the landward side of mangrove forests. Coastal Saltmarsh was recorded within
the study area on the southern side of the Clyde River, adjacent to mangroves. It is estimated that
Coastal Saltmarsh has been reduced from its original extent by 50 per cent in the region. A small
area (0.01hectares) would be removed for the proposal.
An action is likely to have a significant impact on an endangered ecological community if
there is a real chance or possibility that it will:
a) reduce the extent of an ecological community
The proposal would require clearing of a maximum of 0.01 hectares of Coastal Saltmarsh within
the proposal area. This would be associated with the new highway approach to the new bridge.
The saltmarsh to be cleared comprises part of a small, linear patch that has colonised the base of
the embankment of the existing Princes Highway. The patch continues along the base of the
embankment beyond the proposal area, but is isolated from the other, larger stands of saltmarsh
that are present in the study area. It occurs within the boundaries of a mapped SEPP 14 wetland,
adjacent to a large stand of mangrove forest.
1.745 hectares of saltmarsh would remain in the study area, at the base of the road embankment
outside of the proposal area, as well as elsewhere in the SEPP 14 wetland and in the Clyde River
estuary. According to Tozer et al (2010), up to 50 hectares of Coastal Saltmarsh occurs within the
estuary. Removal of the small linear strip would therefore not cause any significant reduction in the
extent of this TEC. As the area to be cleared would be offset, the proposal would overall be likely
to result in positive outcomes f or this TEC.
b) fragment or increase fragmentation of an ecological community, for example by clearing
vegetation for roads or transmission lines
As described above, the proposal would require clearing of a maximum of only a small area (0.01
hectares) of Coastal Saltmarsh within the proposal area, from a small linear strip growing in a
modified environment that is currently isolated from the larger stands that occur in natural
environments in the study area. While clearing will reduce the area of the linear strip, it would not
result in any significant fragmentation of the community. The habitat that would be removed is not
important to the long-term survival of the community, given its location in a modified environment at
the base of the existing road embankment. The area to be cleared would be offset, such that the
proposal would be overall likely to result in positive outcomes for this TEC.
c) adversely affect habitat critical to the survival of an ecological community
The modified habitat in which the Coastal Saltmarsh is growing is not critical to the survival of this
community.
d) modify or destroy abiotic (non-living) factors (such as water, nutrients, or soil) necessary
for an ecological community’s survival, including reduction of groundwater levels, or
substantial alteration of surface water drainage patterns
The proposal would not result in any substantial modification or destruction of abiotic factors
necessary to the survival of Coastal Saltmarsh. Only a very small area (up to 0.01 hectares) would
be removed, and management measures would be implemented to ensure that remaining stands
of this TEC in the study area, outside of the proposal area, are not adversely impacted by altered
drainage patterns or groundwater levels.
e) cause a substantial change in the species composition of an occurrence of an ecological
community, including causing a decline or loss of functionally important species, for
example through regular burning or flora or fauna harvesting
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The proposal would not result in any change to the species composition of Coastal Saltmarsh in
the study area. Only a very small area (0.01 hectares), mainly comprising Sarcorcornia
quinqueflora, would be removed. This is the dominant species in the larger areas of Coastal
Saltmarsh that will remain intact in the study area, outside of the proposal area.
f) cause a substantial reduction in the quality or integrity of an occurrence of an ecological
community, including, but not limited to:
– assisting invasive species, that are harmful to the listed ecological community, to become
established, or
– causing regular mobilisation of fertilisers, herbicides or other chemicals or pollutants into
the ecological community which kill or inhibit the growth of species in the ecological
community, or
The clearing of a very small area (up to 0.01 hectares) would not result in substantial reduction in
the quality or integrity of the local occurrence of Coastal Saltmarsh. Large stands of this TEC occur
within the study area, outside of the proposal area, as well as elsewhere in the locality. As impacts
to Coastal Saltmarsh would be offset, the proposal would be likely to result in an overall positive
outcome for this TEC.
g) interfere with the recovery of an ecological community.
There is no recovery plan for Coastal Saltmarsh. Only a small area growing in a modified
environment would be removed. Management measures would be implemented to minimise
impacts to the community, as well as to offset them. Offsetting, which is required because Coastal
Saltmarsh comprises key fish habitat, would be likely to result in an overall positive outcome for
Coastal Saltmarsh in the study area that would be consistent with recovery actions.
Conclusion
The proposal is unlikely to have a significant impact on the Coastal Saltmarsh given that it would
disturb only a small amount in relation to the larger areas of similar habitat that would remain
throughout the Clyde River estuary and elsewhere on the south coast. Management measures
would be implemented to ensure that the potential for adverse impacts is avoided or minimised.
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E.1.3 Australian Grayling
The Australian Grayling is listed as endangered under the EPBC Act. The Clyde River is
recognised to support an important population of Australian Grayling, necessary to the long term
survival and recovery of the species (Backhouse et al. 2008). Within the Shoalhaven River (the
nearest waterway to the Clyde River in which this species has been studied), spawning occurs
upstream in freshwater habitats, from early February-early March (Bishop & Bell, 1978). Eggs
hatch after 10–20 days and the newly-hatched larvae drift downstream and out to sea, where they
remain for about six months. Juveniles then return to the freshwater environment (around
November of their first year), where they remain for the remainder of their lives (Backhouse et al.
2008).
An action is likely to have a significant impact on a vulnerable species if there is a real
chance or possibility that it will:
a) lead to a long-term decrease in the size of a population
An important population of Australian Grayling is known to occur in the study area (Backhouse et
al. 2008). The national recovery plan for the species identifies that the Clyde River hosts an
important population of the species (Backhouse et al. 2008). The proposal is expected to occur
within a fundamental migratory pathway for the Australian Grayling, but provided instream works
can be implemented as proposed, success of breeding would not be impeded and no decrease in
the population size would be expected.
b) reduce the area of occupancy of an important population
The proposed action will not remove or reduce the area of occupancy of the Australian Grayling
within the Clyde River.
c) fragment an existing important population into two or more populations
The proposal is will not create a barrier or fragment habitat available to the Australian Grayling so
that the existing important population is fragmented into two or more populations.
d) adversely affect habitat critical to the survival of a species
Given the wide distribution and range of habitats used by the species throughout its life, the
recovery plan states that it is not practical to specify habitat that is critical to survival as all habitat
where Australian Grayling potentially occur (Backhouse et al. 2008). It does note however that
some habitats such as spawning, refuge and juvenile habitats are likely to be limited in distribution
and are crucial to the life cycle of the species. Habitat within the study area is important for larvae
will passing downstream through it, and for juveniles migrating upstream. However, providing the
recommendations of this report are adhered to, and in consideration of thethe proposed restriction
toconstruction methods for instream works is implemented, the proposed action will not adversely
affect critical habitat for the species.
e) disrupt the breeding cycle of an important population
Within the Clyde River, spawning of Australian Grayling occurs upstream in the freshwater
habitats, from early February-early March (Bishop and Bell, 1978). Eggs hatch after 10–20 days
and the newly-hatched larvae drift downstream and out to sea, where they remain for about six
months. Juveniles then return to the freshwater environment (around November of their first year),
where they remain for the remainder of their lives (Backhouse et al. 2008).
While the proposal will not impact the freshwater components of the lifecycle, newly-hatched larvae
(during February to March) will pass through the study area on their way out to sea. Returning
juveniles will also pass through the study area on their way back to freshwater habitats. Potential
impacts to individuals passing through are to be avoided, by easing works during these highly
sensitive life stages. Instream works will be implemented to ensure the project does not affect the
breeding cycle of the species.
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f) modify, destroy, remove or isolate or decrease the availability or quality of habitat to
the extent that the species is likely to decline
During works, the area immediately around the pylon construction, will be temporally impacted.
This area could be used by individuals taking shelter during period when the species migrates up
or downstream. Provided that no contaminants or debris enters the waterway, no additional
impacts are expected.
The section of the Clyde River occurring within the study area is considered to be important for the
species during periods of dispersal up and downstream. It has therefore been recommended that
all instream works are implmented to ensure the quality of habitat is not modified to the extent that
the species is likely to decline.
g) result in invasive species that are harmful to a vulnerable species becoming
established in the vulnerable species’ habitat
The proposed action is unlikely to exacerbate the current level of invasive species threat operating
within the study area to the point that they become harmful to the Australian Grayling.
h) introduce disease that may cause the species to decline, or
The proposed action is unlikely to introduce a disease that causes the Australian Grayling to
decline.
i) interfere substantially with the recovery of the species
A national recovery plan for the Australian Grayling has been drafted, which has been produced to
minimise the probability of extinction of the Australian Grayling in the wild, and to increase the
probability of important populations becoming self-sustaining in the long term.
Provided that the proposal is undertaken in a manner that contains prevents sediments and
pollutants entering the Clyde River as proposed, the proposal is consistent with the objectives of
the national recovery plan for the species.
Conclusion
The proposal is considered unlikely to result in a significant impact on a local population of
Australian Grayling, provided instream works can be implemented as proposed.
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E.1.4 Eastern Curlew
The Eastern Curlew is a migratory shorebird that is present in Australia in spring and summer. It
returns to its breeding grounds in the northern hemisphere (eastern Russia and north-eastern
China) during autumn, although some birds over-winter in Australia.
All Eastern Curlews migrate along the East Asian-Australasian Flyway, with about 75 per cent of
the global population occurring in Australia. The species has suffered rapid and dramatic
population declines in recent decades, with research confirming an annual decline of almost six per
cent over the last twenty years. It was consequently listed as critically endangered in Australia
under the EPBC Act in 2016.
The Eastern Curlew forages on intertidal sandbanks and mudflats at low tide. At high tide, it roosts
on sandbanks and other low-lying natural areas, as well as sometimes on artificial structures such
as oyster lease posts.
There are few records of this or other migratory shorebirds species in the Clyde River estuary on
the Atlas of NSW Wildlife compared to other estuaries and intertidal habitats elsewhere on the
NSW south coast, particularly the Tuross River estuary. Nevertheless, the Eastern Curlew was
recorded in and near the study area during the initial surveys, foraging in the intertidal zone at the
beach immediately south of the existing Batemans Bay bridge, at the larger beach and intertidal
sandbanks to its east (near the Big 4 Caravan Park), and intertidal sandbanks to its north
(EnviroKey, 2017). A total of 19 observations were made over several days.
The highest number recorded at any one time was seven individuals, at a beach to the east of the
study area. Given this and the paucity of previous records in the Clyde River estuary, the total
number of observations is likely to have comprised double-counting of some individuals. All
individuals were observed foraging; no roosting was observed in or near the study area. It is
considered unlikely that this species would roost within the study area due to high levels of
disturbance from recreational activities such as jogging, dog walking etc along the foreshore; it is
more likely to roost on beaches and intertidal sandbanks to its east, and oyster least posts to its
west. No Eastern Curlews were recorded during the follow-up surveys undertaken by Aurecon,
suggesting that no individuals were over-wintering in the study area.
The proposal would have potential to result in the following impacts to the Eastern Curlew:
• Possible alteration to hydrological regimes, which could alter the extent of intertidal mudflats
and sandbanks used for foraging upstream and downstream of the existing Batemans Bay
Bridge, and potentially also to beaches used for roosting, including the beach immediately
south of the existing bridge.
• Increased turbidity, which could reduce foraging resources in the above habitats
• Disturbance and potential injury or mortality from vehicle, boat and machinery movements
• Increased noise and potentially light during construction, as a result of plant and machinery
operation and lighting of work areas and ancillary facilities
However, a range of management measures would be implemented (Section 5) to ensure that all
such impacts of the proposal would be minimised, and any residual impacts would be temporary
and minor.
The impacts are assessed below according to the significant impact criteria specified for critically
endangered species (DoE 2013).
An action is likely to have a significant impact on a critically endangered species if there is
a real chance or possibility that it will:
a) lead to a long-term decrease in the size of a population
Flyway estimates suggest the global population of the Eastern Curlew is around 38,000 individuals
(Bamford et al., 2008). At least seven, and possibly up to 19 Eastern Curlews were recorded in or
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near the study area during the surveys, ie a maximum of only 0.05 per cent of the global
population. Based on records on the Atlas of NSW Wildlife, it appears that along with other
migratory species, the Eastern Curlew, has historically occurred in larger numbers in habitats
elsewhere on the NSW south coast, such as the Tuross River estuary. This is supported by the
fact that, although the Clyde River estuary is listed on the Directory of Nationally Important
Wetlands (DoE, 2010), this listing does not mention the Eastern Curlew or other migratory
shorebirds. The listing is rather due to the presence of relatively large areas of mangrove forest,
saltmarsh and seagrasses in the estuary, and as it is considered to be a representative example of
estuarine wetland on the south coast (DoE 2010). Furthermore, the Clyde River estuary was not
identified as an important habitat for threatened shorebirds in a study undertaken by Avifauna
Research & Services (2006) (although this study pre-dates the threatened species listing of the
Eastern Curlew). Based on Wildlife Atlas records and reports on Eurobodalla Natural History
Society website, it appears other sites in the Eurobodalla LGA and elsewhere in the bioregion are
more important to this species and other migratory shorebirds compared to the study area.
While the proposal would nevertheless have potential to impact on foraging and potential roosting
habitat of the Eastern Curlew, the impacts would occur over a very small area and the
management measures that would be implemented would keep these to a minimum. Larger areas
of similar habitat are present, and would remain undisturbed, within the Clyde River estuary and
elsewhere on the coast.
The proposal would be unlikely to lead to a long-term decrease in the size of a population of the
Eastern Curlew.
b) reduce the area of occupancy of the species
While the proposal could result in modification of a small area of foraging habitat and potential
roosting habitat, it would not result in removal of any habitat for the Eastern Curlew, and would not
reduce its area of occupancy.
c) fragment an existing population into two or more populations
The proposal would not cause fragmentation or isolation of any areas of habitat for the Eastern
Curlew species, which is a highly mobile species that moves locally between different areas of
habitat depending on tides, wind direction, time of day and other factors in addition to its transcontinental migrations.
d) adversely affect habitat critical to the survival of a species
Critical habitat may be, but is not limited to, habitat identified in a recovery plan for a species as
habitat critical for that species, and/or habitat listed on the Register of Critical Habitat maintained
by the minister under the EPBC Act. A recovery plan has not been prepared for the Eastern
Curlew, and no critical habitat has been listed for it.
EPBC Act Policy Statement 3.21 (DoE, 2015a) defines ‘internationally important habitat’ for a
migratory species as sites that regularly support one per cent of the individuals of that species. In
the case of the Eastern Curlew within the study area, this would be about 380 individuals (ie one
per cent of 38,000 individuals). EPBC Act Policy Statement 3.21 (DoE, 2015a) defines nationally
important habitat as sites that regularly support 0.1 per cent of the flyway population of a single
species. In the case of Eastern Curlew within the study area, this would be about 38 individuals
(0.1 per cent of 38,000 individuals).
At least seven, and possibly up to 19 Eastern Curlews were recorded in or near the study area
during the surveys, ie a maximum of only 0.05 per cent of the global population. This is below the
numbers required for the study area to constitute internationally or nationally important habitat
according to the above definitions.
However, the Clyde River estuary is large – about 2,900 hectares. The surveys for this study were
undertaken in a relatively small part of the estuary (<100 hectares). Given this, it is likely that
additional Eastern Curlews occur within it. On this basis, the study area has the potential to contain
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nationally important habitat for the Eastern Curlew as part of the larger Clyde River estuary, as it
may regularly support 0.1% of the global population (ie 38 individuals).
While the proposal could therefore impact on nationally important habitat for the species, the
impacts would occur over a very small area and the management measures that would be
implemented would keep them to a minimum. Moreover, larger areas of alternative foraging and
roosting habitat are present, and will remain undisturbed, throughout the Clyde River estuary and
elsewhere on the NSW south coast.
e) disrupt the breeding cycle of a population
Eastern Curlews breed only in the northern hemisphere. The proposal would therefore not have
any impact on breeding habitat. Impacts to foraging habitat resulting from the proposal could
disrupt feeding, and this could have flow-on effects during the breeding season (eg through
reducing fitness of individuals to migrate back to breeding grounds and/or to mate).
However, given the small amount of foraging habitat that would be impacted, the management
measures that would be implemented (Section 5) and the larger areas of alternative foraging and
roosting habitat that are present, and would remain undisturbed, throughout the Clyde River
estuary and elsewhere on the NSW south coast, it is very unlikely that the breeding cycle would
be disrupted.
f)

modify, destroy, remove, isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline
While the proposal would impact on a small area of foraging and potential roosting habitat, this
would be very unlikely to cause further declines to the species. Management measures would be
implemented (Section 5) to ensure impacts are avoided or minimised. Moreover, larger areas of
alternative foraging and roosting habitat are present, and will remain undisturbed, throughout the
Clyde River estuary and elsewhere on the NSW south coast.
g) result in invasive species that are harmful to a critically endangered or endangered
species becoming established in the endangered or critically endangered species’
habitat
The proposal would be unlikely to result in the establishment of any invasive species within the
study area.
h) introduce disease that may cause the species to decline, or
The proposal would be unlikely to lead to introduction of any disease into the study area that
would lead to further declines of the Eastern Curlew.
i) interfere with the recovery of the species.
The proposal would impact on a small area of foraging and potential roosting habitat for the
Eastern Curlew, but this would be very unlikely to interfere with the recovery of the species.
Management measures would be implemented (Section 5) to ensure impacts are avoided or
minimised. Moreover, larger areas of alternative foraging and roosting habitat are present, and will
remain undisturbed, throughout the Clyde River estuary and elsewhere on the NSW south coast.
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Conclusion
The proposal is unlikely to have a significant impact on the Eastern Curlew given that it would
disturb only a small amount of foraging and potential roosting habitat in relation to the larger areas
of similar habitat that would remain throughout the Clyde River estuary and elsewhere on the south
coast. Management measures would be implemented to ensure that the potential for adverse
impacts is avoided or minimised.
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E.2

TSC Act-listed TECs and species

E.2.1 Coastal Saltmarsh
Coastal Saltmarsh is a TEC listed as endangered under the TSC Act. It occurs in the intertidal
zone on the shores of estuaries and lagoons that are permanently or intermittently open to the sea.
It is frequently found on the landward side of mangrove forests. Coastal Saltmarsh was recorded
within the study area on the southern side of the Clyde River, adjacent to mangroves. It is
estimated that Coastal Saltmarsh has been reduced from its original extent by 50 per cent in the
region. A small area (0.01hectares) would be removed for the proposal.
a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
Not applicable to this EEC.
Ss
b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of
extinction
Not applicable to this EEC.
c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of
extinction
The proposal would require clearing of a maximum of 0.01 hectares of Coastal Saltmarsh within
the proposal area. This would be associated with the new road approach to the new bridge. The
saltmarsh to be cleared comprises part of a small, linear patch that has colonised the base of the
embankment of the existing Princes Highway. The patch continues along the base of the
embankment beyond the proposal area of the proposal, but is isolated from the other, larger stands
of saltmarsh that are present in the study area. It occurs within the boundaries of a mapped SEPP
14 wetland, adjacent to a large stand of mangrove forest.
1.745 hectares of saltmarsh would remain in the study area, at the base of the road embankment
outside of the proposal area, as well as elsewhere in the SEPP 14 wetland and in the Clyde River
estuary. According to Tozer et al (2010), up to 50 hectares of Coastal Saltmarsh occurs within the
estuary. Removal of the small linear strip would therefore not place the risk of the local occurrence
of the community at risk of extinction. Furthermore, management measures would be implemented
to ensure indirect impacts to Coastal Saltmarsh are avoided.
d) in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and
(ii)

whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(iii)

the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the
locality,
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As described above, the proposal would require clearing of a maximum of only a small area (0.01
hectares) of Coastal Saltmarsh within the proposal area, from a small linear strip growing in a
modified environment that is currently isolated from the larger stands that occur in natural
environments in the study area. While clearing will reduce the area of the linear strip, it would not
result in any further isolation of the community. The habitat that would be removed is not important
to the long-term survival of the community, given its location in a modified environment at the base
of the existing road embankment.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
There is no critical habitat listed for Coastal Saltmarsh.
f) whether the action proposed is consistent with the objectives or actions of a recovery
plan or threat abatement plan
There is no recovery plan for Coastal Saltmarsh. Only a small area growing in a modified
environment would be removed. Nevertheless, management measures would be implemented to
minimise impacts to the community, as well as to offset them. Offsetting, which is required because
Coastal Saltmarsh comprises key fish habitat, would be likely to result in an overall positive
outcome for Coastal Saltmarsh in the study area that would be consistent with recovery actions.
g) whether the action proposed constitutes or is part of a key threatening process or is
likely to result in the operation of, or increase the impact of, a key threatening process
While clearing of native vegetation is a key threatening process, only a very small area of Coastal
Saltmarsh occurring in a modified environment would be removed, and it is envisaged that there
would be overall positive outcomes for Coastal Saltmarsh as a result of the offsetting requirements.
For example, mangrove encroachment currently poses a threat to the larger stands of saltmarsh
that occur in natural environments in the study area. There would be potential for the offsetting
strategy to incorporate actions to address this threat, and thereby promote the conservation of a
larger area of this community.
Conclusion
The proposal would be unlikely to result in a significant impact to Coastal Saltmarsh pursuant to
section 5A of the EP&A Act given that:
• it would only result in removal of a small area (0.01 hectares), growing in modified
environment adjoining the existing Princes Highway
• this impact would be offset
• management measures would be implemented to ensure direct impacts are minimised, and
that indirect impacts are avoided
Consequently, an SIS is not required in relation to the proposal.
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E.2.2 Swamp Oak Floodplain Forest
Swamp Oak Floodplain Forest (SOFF) is TEC listed as endangered under the TSC Act. It typically
occurs below 20m above sea level on waterlogged or periodically inundated flats, drainage lines,
lake margins and estuarine fringes on coastal floodplains of NSW. It is associated with grey-black
clay-loams and sandy loams, saline or sub-saline groundwater. Its structure is variable from open
forests to scrubs or reedlands with scattered trees. North of Bermagui, the canopy is dominated by
Casuarina glauca (north of Bermagui) or Melaleuca ericifolia (south of Bermagui). The understorey
is characterised by frequent occurrences of vines, a sparse cover of shrubs, and a continuous
groundcover of forbs, sedges, grasses and leaf litter.
SOFF occurs at two locations in the study area. A relatively intact patch in moderate condition is
present at its southern end, outside of the proposal area. A more disturbed patch is present at its
northern end, where it occurs in association with an ornamental freshwater pond. 0.05 hectares of
the latter patch is within the proposal area, would require removal for the proposal.
a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
Not applicable to this TEC.
Ss
b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of
extinction
Not applicable to this TEC.
c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
The proposal would require clearing of a maximum of 0.05 hectares of SOFF within the proposal
area. This would be associated with the new road approach to the new bridge from its northern
end. The SOFF to be cleared comprises part of a small, disturbed patch that is in moderate
condition. It is subject to weed invasion, particularly of Asparagus spp. in the groundcover layer.
A total of 2.51 hectares of SOFF is present in the study area. The patches in the study area extend
beyond it, and there are likely to be other patches elsewhere in the locality. The removal of 0.05
hectares would therefore not place the risk of the local occurrence of the community at risk of
extinction. Furthermore, management measures would be implemented to ensure indirect impacts
to SOFF are avoided.
d) in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and
(ii)

whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(iii)

the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the
locality,
As described above, the proposal would require clearing of a maximum of only a small area (0.05
hectares) of SOFF within the proposal area, from part of a small, disturbed patch that is in
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moderate condition. While clearing would reduce the area of this patch, it would not result in any
further isolation of the community. The habitat that would be removed is not important to the longterm survival of the community, given its small area and location at the edge of an existing patch.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
There is no critical habitat listed for SOFF.
f) whether the action proposed is consistent with the objectives or actions of a recovery
plan or threat abatement plan
There is no recovery plan for SOFF. Only a small area (0.05 hectares) of one of the two patches
occurring in the study area would be removed, and management measures would be implemented
to minimise impacts to the community
g) whether the action proposed constitutes or is part of a key threatening process or is
likely to result in the operation of, or increase the impact of, a key threatening process
While clearing of native vegetation is a key threatening process, only a very small area (up to 0.05
hectares) of SOFF occurring in a disturbed environment would be removed. Management
measures to be implemented would include minimising the area to be cleared. The small amount
of clearing would not cause any substantial increase to the impact of the key threatening process.
Conclusion
The proposal would be unlikely to result in a significant impact to SOFF pursuant to section 5A of
the EP&A Act given that:
• it would only result in removal of a small area (up to 0.05 hectares), which is part of a small,
disturbed patch
• management measures would be implemented to ensure direct impacts are minimised, and
that indirect impacts are avoided
Consequently, an SIS is not required in relation to the proposal.
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E.2.3 Lowland Grassy Woodland in the South East Corner Bioregion
Lowland Grassy Woodland (LGW) in the South East Corner Bioregion is TEC listed as endangered
under the TSC Act. LGW is an open forest or woodland often with a layer of scattered small trees,
an open shrub layer and a mostly continuous grassy ground layer. Some examples may reach a
height of 40 m, but many regrowth stands may only be 10 m tall. It is associated with rainshadow
areas of the south coast and hinterland of New South Wales which receive less rainfall than the
more elevated surrounding areas. LGW may usually be distinguished by the current or former
dominance of forest red gum (Eucalyptus tereticornis). Other canopy trees include white
stringybark (E. globoidea).
LGW occurs at numerous locations in the study area. The majority of better quality LGW occurs
outside of the proposal area. Up to 0.72 ha will potentially be impacted in the vicinity of the motel
site, from a study area total of 2.73 ha.
a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
Not applicable to this TEC.
b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of
extinction
Not applicable to this TEC.
c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
The proposal would require clearing of a maximum of 0.72 hectares of LGW within the proposal
area. This would be associated with the new road approach to the new bridge from its northern
end. The LGW to be cleared comprises part of a small, disturbed patch that is in moderate
condition. It is subject to weed invasion, is patchy and mostly regularly mown.
A total of 2.73 hectares of LGW is present in the study area. The patches in the study area extend
beyond it, and there are likely to be other patches elsewhere in the locality. The removal of 0.72
hectares would therefore not place the risk of the local occurrence of the community at risk of
extinction. Furthermore, management measures would be implemented to ensure indirect impacts
to LGW are avoided.
d) in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and
(ii)

whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(iii)

the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the
locality,
As described above, the proposal would require clearing of a maximum of only a small area (0.72
hectares) of LGW within the proposal area, from part of a small, disturbed patch that is in moderate
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condition. While clearing would reduce the area of this patch, it would not result in any further
isolation of the community. The habitat that would be removed is not important to the long-term
survival of the community, given its small area and location at the edge of an existing patch.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
There is no critical habitat listed for LGW.
f) whether the action proposed is consistent with the objectives or actions of a recovery
plan or threat abatement plan
There is no recovery plan for LGW. Only a small area (0.72 hectares) occurring in the study area
would be removed, and management measures would be implemented to minimise impacts to the
community
g) whether the action proposed constitutes or is part of a key threatening process or is
likely to result in the operation of, or increase the impact of, a key threatening process
While clearing of native vegetation is a key threatening process, only a very small area (up to 0.72
hectares) of LGW occurring in a disturbed environment would be removed. Management measures
to be implemented would include minimising the area to be cleared. The small amount of clearing
would not cause any substantial increase to the impact of the key threatening process.
Conclusion
The proposal would be unlikely to result in a significant impact to LGW pursuant to section 5A of
the EP&A Act given that:
• it would only result in removal of a small area (up to 0.72 hectares), which is part of a small,
disturbed patch
• management measures would be implemented to ensure direct impacts are minimised, and
that indirect impacts are avoided
Consequently, an SIS is not required in relation to the proposal.
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E.2.4 Australian Grayling
The Australian Grayling is listed as endangered under the EPBC Act and vulnerable under the
TSC Act. The Clyde River is recognised to support an important population of Australian Grayling,
necessary to the long term survival and recovery of the species (Backhouse et al. 2008). Within the
Shoalhaven River (the nearest waterway to the Clyde River in which this species has been
studied), spawning occurs upstream in freshwater habitats, from early February-early March
(Bishop & Bell, 1978). Eggs hatch after 10–20 days and the newly-hatched larvae drift downstream
and out to sea, where they remain for about six months. Juveniles then return to the freshwater
environment (around November of their first year), where they remain for the remainder of their
lives (Backhouse et al. 2008).
a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
While the proposal will not impact the freshwater components important to the species’ lifecycle,
newly-hatched larvae (during February to March) will pass through the study area on their way out
to sea. Returning juveniles will also pass through the study area on their way back to freshwater
habitats. Management measures will be implemented to avoid impacts to individuals passing
through the study area. These will include:
• A water quality monitoring program would be developed and implemented during construction
in accordance with Roads and Maritime Guideline for Construction Water Quality Monitoring
(Roads and Maritime, 2003).
• All fuels, chemicals, and liquids will be stored at least 40 metres away from waterways
(including existing stormwater drainage system) and will be stored in an sealed bunded area
within the ancillary facility. On barges, fuels, chemicals and liquids will be stored within a
bunded area
• The refuelling and maintenance of land-based plant and equipment will be undertaken in a
designated sealed bunded area at ancillary facilities, where possible. Refuelling of marine
based plant and vessels will be undertaken in a suitably bunded area (through use of silt
curtain or booms) to minimise risk of spills.
• Vehicle wash downs and concrete washouts will be carried out within designated sealed
bunded areas at ancillary facilities, or carried out off-site.
• Regular visual water quality checks (include for turbid plumes and hydrocarbon spills or slicks)
will be carried out when working in or near the waterway.
• Emergency spill kit would be kept on site at all times. Spill kits will be located at all ancillary
facilities and main construction work areas, including barges. All staff would be made aware of
the location of the spill kit and trained in its use
• An Acid Sulfate Soils Management Plan will be developed as part of the CEMP and
implemented during construction. This plan will be prepared in accordance with the Roads and
Maritime Guidance for the Management of Acid Sulphate Materials 2005 (RTA 2005a).
• A Soil and Water Management Plan (SWMP) will be prepared and implemented as part of the
CEMP. The SWMP will identify all reasonably foreseeable risks relating to soil erosion and
water pollution and describe how these risks would be addressed during construction. The
SWMP will be reviewed by a soil conservationist on the Roads and Maritime list of Registered
Contractors for Erosion, Sedimentation and Soil Conservation Consultancy Services.
• A site specific Erosion and Sediment Control Plan/s will be prepared and implemented as part
of the Soil and Water Management Plan. This plan will develop further on the Conceptual
Erosion and Sedimentation Management Report located in Appendix F of the REF. The Plan
will include arrangements for managing wet weather events, including monitoring of potential
high risk events (such as storms) and specific controls and follow-up measures to be applied in
the event of wet weather.
• Surface water diversions will be installed in accordance with the erosion and sedimentation
control plan (ESCP) prior to construction commencing.
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Provided these management measures are adhered to, and particularly that the proposed
construction methodology is implemented, the proposal is not likely to have an adverse effect on
the life cycle of the species such as a viable local population is placed at risk of extinction.
b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of
extinction
Not applicable
c)

in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
(i)
is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
(ii)

is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of
extinction
Not applicable
d) in relation to the habitat of a threatened species, population or ecological community:
(i)
the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and
(ii)

whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and

(iii)

the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the
locality,
While the study area does not provide important breeding or foraging habitat for the species, the
section of the Clyde River within the study area is considered to be important for the Australian
Grayling during periods of dispersal up and down stream. However, the proposal will not create a
barrier or fragment habitat available to the Australian Grayling.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat has been identified for this species.
f) whether the action proposed is consistent with the objectives or actions of a recovery
plan or threat abatement plan
A national recovery plan for the Australian Grayling has been produced to minimise the probability
of extinction of the Australian Grayling in the wild, and to increase the probability of important
populations becoming self-sustaining in the long term.
Provided the management measures are implemented the proposal is consistent with the
objectives of the national recovery plan for the species.
g) whether the action proposed constitutes or is part of a key threatening process or is
likely to result in the operation of, or increase the impact of, a key threatening process.
Key threatening processes which may affect the Australian Grayling include:
• alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands
• entanglement in or ingestion of anthropogenic debris in marine and estuarine environments
All solid and soluble contaminants resulting from the proposal will be captured and removed from
the study area. Therefore, the proposal is not expected to increase the severity of these threats.
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Conclusion
In light of the consideration of the above seven factors, the proposal is unlikely to result in a
significant impact to the Australian Grayling within the study area or locality, given that:
• the proposal will not alter or remove important breeding or foraging habitat for the species to
cause it to become locally extinct
• the proposal will not further modify, or fragment dispersal habitat that will affect its long term
survival in the locality
• the proposal does not significantly contribute to any key threatening process that is either
currently in operation on the subject site or will occur on the subject site during works.
Consequently, an SIS is not required in relation to the proposal.
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E.2.5 Australian Pied Oystercatcher and Sooty Oystercatcher
The Australian Pied Oystercatcher is listed as endangered in NSW. It is found along the entire
NSW coast, where it favours intertidal flats of inlets and bays, open beaches and sandbanks. On
the south coast, it breeds mostly on sandspits or sand islands within or adjacent to estuaries,
creeks and coastal lakes/lagoons (OEH, 2015). In the Clyde River estuary, it has been recorded
nesting at the Batemans Bay Marina (OEH, 2015). A total of 37 observations of this species was
made in and near the study area during the surveys. The highest number recorded at any one time
was 14, in summer (EnviroKey, 2017), with smaller numbers (up to four) recorded at any one time
in the follow up surveys undertaken by Aurecon in late autumn. This suggests the numbers of
individuals in and near the study area fluctuates seasonally, although fluctuations may occur
throughout the year.
The Sooty Oystercatcher is listed as vulnerable in NSW. Like the Australian Pied Oystercatcher, it
is similarly found along the entire NSW coast. It prefers rocky headlands, rocky shelves, exposed
reefs with rock pools, beaches and muddy estuaries. On the south coast, it breeds on rocky
offshore islands, including Snapper Island and the Tollgate Islands in the Clyde River estuary
(OEH, 2015). A total of 24 observations of this species were made in and near the study area
during the surveys, with a maximum of five recorded at one time, on a beach to its east. Similar
maximum numbers were observed in both the initial summer surveys, and the follow up surveys in
late autumn.
a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The proposal would result in impacts to intertidal foraging and beach roosting habitat for both the
Australian Pied Oystercatcher and the Sooty Oystercatcher, upstream and immediately
downstream of the proposal area. Both species were recorded foraging and roosting in these
habitats. The proposal would also result in disturbance to potential nesting habitat for the
Australian Pied Oystercatcher, on the beach immediately to the south of the existing bridge, which
is also located adjacent to the site of a proposed ancillary facility.
These habitats would be subject to the following impacts:
• Possible alteration to hydrological regimes, which could alter the extent of intertidal mudflats
and sandbanks used for foraging, and potentially also to beaches used for roosting
• Increased turbidity, which could reduce foraging resources
• Disturbance and potential injury or mortality from vehicle, boat and machinery movements
• Disturbance from increased noise and potentially light during construction, as a result of plant
and machinery operation and lighting of work areas and ancillary facilities
A range of management measures would be implemented (Section 5) to ensure that all such
impacts of the proposal would be minimised, and that any residual impacts would be temporary
and minor.
The intertidal habitats that would be impacted appear to be dynamic (Section 3.6), and both
intertidal and beach habitats that would be impacted are currently subject to high levels of
disturbance from existing vehicle and boat movements on the Princes Highway and Clyde River
respectively, as well as from recreational use including dog walking, jogging and picnicking on the
Clyde River foreshore. The birds that currently forage and/or roost in these habitats may therefore
be somewhat tolerant of the additional disturbance likely to result from the proposal. Larger areas
of alternative foraging, roosting and potential nesting habitat for both species are present, and will
remain undisturbed, throughout the Clyde River estuary and elsewhere on the NSW south coast.
There do not appear to be any records of the Australian Pied Oystercatcher nesting on the beach
that would be impacted, and although it provides suitable habitat, nesting is considered unlikely at
this location given the existing levels of disturbance. The only reported nest site in the Clyde River
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estuary is at the Batemans Bay Marina, almost two kilometres east of the study area (OEH, 2015).
This site would not be impacted by the proposal.
Given the above, and with implementation of the management measures presented in Section 5, it
is unlikely the proposal would impact the life cycle of either the Australian Pied Oystercatcher or
Sooty Oystercatcher such that a viable location population would be placed at risk of extinction.
b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of
extinction
Not applicable to threatened species.
c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community
such that its local occurrence is likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of
extinction
Not applicable to threatened species.
d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and
ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and
iii) the importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the
locality
No habitat for either species would be removed for the proposal, but possible altered hydrological
regimes and increased turbidity could modify a small amount of intertidal foraging and beach
roosting habitat. It is anticipated that any such modifications would be minor, particularly given the
dynamic nature of the existing intertidal environment as discussed in Section 3.6, the management
measures that would be implemented (Section 5.2), and that larger areas of alternative foraging,
roosting and potential nesting habitat for both species are present, and will remain undisturbed,
throughout the Clyde River estuary and elsewhere on the NSW south coast.
The proposal would not cause fragmentation or isolation of any areas of habitat for either species,
both of which are highly mobile and move between different areas of habitat depending on tides,
wind direction, time of day and other factors.
The intertidal foraging and beach roosting habitat in and near the study area appears to be
regularly used by at least small numbers of both species, based on observations made during the
surveys. The larger beach to the east of the study area may also be regularly used by larger
numbers, given that 14 Australian Pied Oystercatchers were recorded at this site during the initial
surveys (EnviroKey, 2017).
The habitats present therefore appear to be important to at least small numbers of both species.
However, the proposal would only result in potential modification of a small amount of intertidal
foraging and roosting habitat. It is anticipated that any such modifications would be minor,
particularly given the dynamic nature of the existing intertidal environment, the management
measures that would be implemented, and that larger areas of alternative foraging, roosting and
potential nesting habitat for both species are present, and will remain undisturbed, throughout the
Clyde River estuary and elsewhere on the NSW south coast.
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e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat has been declared for either the Australian Pied Oystercatcher or the Sooty
Oystercatcher.
f) whether the action proposed is consistent with the objectives or actions of a recovery
plan or threat abatement plan
There is no recovery plan for either the Australian Pied Oystercatcher or the Sooty Oystercatcher.
However, a South Coast Shorebird Recovery Program has been implemented by OEH since 1999
in relation to several threatened shorebirds, including both of these species. The main focus of the
recovery program has been on protecting nesting sites.
There are no known nesting sites of either species within the study area. While the beach
immediately south of the existing bridge does provide potential nesting habitat for the Australian
Pied Oystercatcher, it is subject to high levels of disturbance, and there do not appear to be any
records of this species nesting on it. It appears that the only recorded nest site of the Australian
Pied Oystercatcher in the Clyde River estuary is at the Batemans Bay Marina (OEH 2015), almost
two kilometres east of the study area, and that the only recorded nest sites of the Sooty
Oystercatcher in the estuary are at Snapper Island (about four kilometres east of the study area)
and the Tollgate Islands (OEH 2015), which are at the mouth of the estuary, about eight kilometres
east of the study area.
Therefore, while the proposal would result in disturbance and possible modification to a small
amount of foraging and roosting habitat for both species, it would be unlikely to impact on any
nesting habitat. It would be unlikely to interfere with the recovery of either species given that larger
areas of alternative foraging, roosting and potential nesting habitat for both species are present,
and will remain undisturbed, throughout the Clyde River estuary and elsewhere on the NSW south
coast.
g) whether the action proposed constitutes or is part of a key threatening process or is
likely to result in the operation of, or increase the impact of, a key threatening process
The proposal would have potential to impact on existing hydrological regimes as a result of
construction of pylons for the new bridge and other instream works. The proposal could therefore
be considered to constitute the following key threatening processes (KTPs):
• Alteration to the natural flow regimes of rivers and streams and their floodplains and wetlands
• Instream structures and other mechanisms that alter natural flow
However, management measures would be implemented to limit the potential for alteration to the
existing hydrological regimes and associated adverse impacts on aquatic and intertidal habitats
(Section 5), such that the proposal would be unlikely to increase the impact of these KTPs.
Conclusion
The proposal is unlikely to result in a significant impact on either the Australian Pied Oystercatcher
or the Sooty Oystercatcher pursuant to section 5A of the EP&A Act given that:
• It would impact only a small amount of habitat for both species relative to larger areas of habitat
that will remain undisturbed throughout the Clyde River estuary and elsewhere on the NSW
south coast
• It would be very unlikely to impact on nesting habitat for either species
• Management measures would be implemented to minimise the impacts of the proposal, and it
is anticipated that any residual impacts would be temporary and minor
Consequently, an SIS is not required in relation to the proposal
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E.2.6 Microbats
The Yellow-bellied Sheathtail-bat roosts singly or in small groups, in tree hollows and buildings. It
forages in most habitats across its very wide range, above the canopy or lower in more open
country (OEH, 2016b).
The Eastern Freetail Bat generally roosts in tree hollows (usually comprising spouts of large
mature trees), but has also been recorded roosting in buildings and under exfoliating bark. It
occurs in dry forests and woodlands and shows a preference for foraging in open spaces, as well
as over waterways (Churchill, 2008).
The Southern Myotis roosts in a variety of habitats including caves, mine shafts, HBTs, stormwater
channels, buildings, under bridges and in dense foliage, including in urban areas (Churchill, 2008).
It is primarily a coastal species that forages over streams and watercourses, feeding on fish and
insects.
The Greater Broad-nosed Bat is found mainly in gullies and river systems. It occupies a variety of
habitats from woodland through to moist and dry eucalypt forest and rainforest, but is most
commonly found in tall wet forest. It usually roosts in tree hollows (Churchill, 2008).
The Yellow-bellied Sheathtail-bat, Eastern Freetail Bat and Southern Myotis were all detected in
the study area, at the ornamental freshwater pond at its northern end. The Southern Myotis was
also detected at the large area of saltmarsh at its southern end. The Greater Broad-nosed Bat was
not recorded, but there are records of it in the locality and it has a high likelihood of occurrence in
the study area. All four species are likely to forage over waterbodies, and/or amongst native
vegetation in the study area. All four species may roost in the study area in HBTs including
mangroves, and in man-made structures. The Southern Myotis could roost on the existing bridge
structure, although no microbats were observed flying out from it during the surveys, and there was
no evidence of roosting (scats) beneath it. The available roosting habitat appears limited, but
nevertheless this species could roost beneath it at least on occasion.
The Eastern Bentwing Bat in contrast is essentially a cave bat, but also roosts in man-made
structures, such as road culverts, stormwater channels and bridges, outside of its breeding season.
It is known from a variety of habitats along the east coast, including rainforest, wet and dry
sclerophyll forest, monsoon forest, open woodland, paperbark forests, open grasslands, and urban
areas. It was not detected in the study area during the surveys, but there are records of it in the
locality and it has a high likelihood of occurrence. As above for the Southern Myotis, it could roost
beneath the existing bridge.
a) in the case of a threatened species, whether the action proposed is likely to have an
adverse effect on the life cycle of the species such that a viable local population of the
species is likely to be placed at risk of extinction
The proposal would have potential to cause disturbance to foraging habitat of the Yellow-bellied
Sheathtail Bat, Eastern Freetail Bat, Greater Broad-nosed Bat, Southern Myotis and Eastern
Bentwing Bat. This would be limited to the construction phase, so would be temporary. Such
disturbance would also be minor in relation to the relatively large foraging range of these species
and the amount of similar habitat in the locality that would remain undisturbed.
The proposal would also have potential to result in destruction of roost sites, potentially including
maternity roosts, of the Yellow-bellied Sheathtail Bat, Eastern Freetail Bat, Greater Broad-nosed
Bat, and Southern Myotis, as a result of removal of HBTs, including hollow-bearing mangroves.
The proposal would also potentially result in removal of roosting habitat for the Southern Myotis
and Eastern Bentwing Bat, small numbers of which may roost beneath it on occasion, although no
evidence of this was observed during the surveys. The Eastern Bentwing Bat is a cave-breeding
species, so would not use the bridge as a maternity roost, and it does not appear to provide
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suitable maternity roost habitat for the Southern Myotis either. There are five records of the
Southern Myotis and five records of the Eastern Bentwing Bat in the locality on the Atlas of NSW
Wildlife. All but one of these are located several kilometres from the study area, suggesting both
species are likely to roost at other locations in the locality and would be unlikely to be reliant on the
apparently marginal roost habitat available on the existing bridge. Removal of the bridge would be
unlikely to place local populations at the risk of extinction.
However, HBTs in the study area, including mangroves, could be used as maternity roosts by the
Yellow-bellied Sheathtail Bat, Eastern Freetail Bat, Greater Broad-nosed Bat and Southern Myotis.
Five HBTs were identified in the proposal area, and suitable hollow-bearing mangroves could also
be present. Removal of these trees for the proposal could therefore result in destruction of roost
sites, potentially including maternity roosts.
A range of management measures would be implemented to ensure the potential for this is
minimised (Section 5). These include incorporating microbat roost structures onto the new bridge if
practicable; ensuring removal of HBTs is avoided where possible, but otherwise kept to the
minimum necessary; timing the works to avoid disturbance to maternity colonies; and preclearance surveys to ensure no microbats are harmed during HBT clearing.
With implementation of these and the other management measures presented in Section 5, it is
unlikely the proposal would impact the life cycle of the Yellow-bellied Sheathtail Bat, Eastern
Freetail Bat, Greater Broad-nosed Bat, Southern Myotis or Eastern Bentwing Bat such that a viable
location population would be placed at risk of extinction.
b) in the case of an endangered population, whether the action proposed is likely to have an
adverse effect on the life cycle of the species that constitutes the endangered population
such that a viable local population of the species is likely to be placed at risk of
extinction
Not applicable to threatened species.
c) in the case of an endangered ecological community or critically endangered ecological
community, whether the action proposed:
i) is likely to have an adverse effect on the extent of the ecological community such
that its local occurrence is likely to be placed at risk of extinction, or
ii) is likely to substantially and adversely modify the composition of the ecological
community such that its local occurrence is likely to be placed at risk of extinction
Not applicable to threatened species.
d) in relation to the habitat of a threatened species, population or ecological community:
i) the extent to which habitat is likely to be removed or modified as a result of the
action proposed, and
ii) whether an area of habitat is likely to become fragmented or isolated from other
areas of habitat as a result of the proposed action, and
iii) The importance of the habitat to be removed, modified, fragmented or isolated to
the long-term survival of the species, population or ecological community in the
locality
The proposal would result in temporary disturbance to foraging habitat, as well as removal of
potential roosting habitat. Disturbance to foraging habitat would be temporary, and small-scale
relative to the foraging range of the five microbat species and the larger areas of habitat that would
remain undisturbed in the Clyde River estuary and elsewhere in the locality. The existing bridge
appears to only provide marginal roosting habitat, but HBTs in the study area provide suitable
roosting habitat, potentially including maternity roosts. The number of HBTs that would be removed
is small relative to the large number likely to be present in the extensive, intact bushland areas in
the locality, and management measures would be implemented (Section 5) to ensure the potential
for adverse impacts to the five microbat species is minimised. The proposal would therefore not
result in modification or removal of a significant amount of habitat for any of the microbat species. It
would not fragment or isolate any habitat for these species, all of which are highly mobile. The
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management measures that would be implemented in relation to removal of potential roosting
habitat would ensure that the proposal would be unlikely to jeopardise the long-term survival of any
of the microbat species.
e) whether the action proposed is likely to have an adverse effect on critical habitat (either
directly or indirectly)
No critical habitat has been declared for any of the five microbat species.
f) whether the action proposed is consistent with the objectives or actions of a recovery
plan or threat abatement plan
There is no recovery plan for any of the five microbat species. The proposal would be unlikely to
interfere with their recovery given the management measures that will be implemented, and that
larger areas of alternative, superior foraging and roosting habitat for all five species are present,
and will remain undisturbed, throughout the Clyde River estuary and elsewhere on the NSW south
coast.
g) whether the action proposed constitutes or is part of a key threatening process or is
likely to result in the operation of, or increase the impact of, a key threatening process
The proposal would result in removal of a small area of native vegetation, including up to 11 HBTs.
It could therefore be considered to constitute the following key threatening processes (KTPs):
• Clearing of native vegetation
• Clearing of HBTs
However, management measures (Section 5) would be implemented to minimise the extent of
vegetation, including HBTs, that would be cleared, and to ensure that associated adverse impacts
to microbats are avoided or minimised.
Conclusion
The proposal is unlikely to result in a significant impact to the Yellow-bellied Sheathtail Bat,
Eastern Freetail Bat, Greater Broad-nosed Bat, Southern Myotis or Eastern Bentwing Bat pursuant
to section 5A of the EP&A Act given that:
• It would impact on only a small amount of foraging and potential roosting habitat for these
species relative to the larger areas of habitat that would remain undisturbed throughout the
Clyde River estuary and elsewhere on the NSW south coast
• Management measures would be implemented to avoid or minimise the impacts of the
proposal, and it is anticipated that any residual impacts would be minor.
Consequently, an SIS is not required in relation to the proposal.
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