Pambalong
Nature Reserve
LENAGHAN

r - ‘r « ‘.‘“ N *’ N S
8080808080 0808080 o
R

:
%

MINMI

NEWCASTLE ’,
LGA 88/ ¢

FLETCHER

LEGEND

-] Subject site Curlew Sandpiper, Terek
r- Study Area Sandpiper, Black-tailed
—

S Large-eared Pied Bat

Godwit
&) Green and Golden Bell Frog

@2 Southern Myotis

Paper Size A4 Newcastle City Council Job Number | 22-18317
0 75 150 25 300 Richmond Vale Rail Trail Revision | 0
Metras Biodiversity Development Assessment Report Date | 23 Sep 2019

Map Projection: Transverse Mercator
Horizontal Datum: GDA 1994
Grid: GDA 1994 MGA Zone 56

Species polygons Figure 6-1g

‘ N
Level 3, GHD Tower, 24 Honeysuckle Drive, Newcastie NSW 2300 T 61 2 4979 9999 F 61 2 4979 9988 E ntimail@ghd.com W www.ghd.com.au

G:\22\18317\GIS\Maps\Deliverables\BDAR_NewcLGA\2218317_BDARO016_SpeciesPg_DDP_0.mxd

2019. Whilst every care has been taken to prepare this map, GHD and LPI make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility
of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way
and for any reason.

Data source: LPI: DTDB / DCDB, 2017, Aerial Imagery, 2012. Created by: fmackay




6.2 Threatened biota survey results (BC Act)

6.2.1 Threatened species

No BC Act-listed threatened flora species, or potential habitat for threatened flora species, was
recorded during field surveys.

Twelve threatened fauna species listed under the BC Act were recorded within the study area
during field surveys (Table 6-5).

Table 6-5 Threatened species (BC Act) recorded within the study area during
field survey

BC Act

Birds

Climacteris picumnus victoriae Brown Treecreeper V
Ephippiorhynchus asiaticus Black-necked Stork E
Epthianura albifrons White-fronted Chat V
Haliaeetus leucogaster White-bellied Sea-Eagle V
Hieraaetus morphnoides Little Eagle V
Ninox connivens Barking Owl V
Mammals - bats

Chalinolobus dwyeri Large-eared Pied Bat V
Miniopterus australis Little Bentwing-bat V
Miniopterus schreibersii oceanensis Eastern Bentwing-bat Vv
Mormopterus norfolkensis Eastern Freetail-bat V
Myotis macropus Southern Myotis V
Saccolaimus flaviventris Yellow-bellied Sheathtail-bat V

V=Vulnerable, E=Endangered

Threatened birds

Of the six threatened bird species recorded, three are predatory birds that are likely to fly over
the subject site during foraging activities (White-bellied Sea-Eagle, Little Eagle and Barking
Owl). Two are wetland or saltmarsh species (Black-necked Stork and White-fronted Chat) and
one is a woodland bird (Brown Treecreeper).

The White-bellied Sea-Eagle (Haliaeetus leucogaster) and Little Eagle (Hieraaetus
morphnoides) were recorded foraging over the study area. Both species are unlikely to breed
within the study area as no suitable nests were recorded during field survey. The absence of
suitable breeding habitat determined that these species were excluded as candidate threatened
species in Table 6-4.

The Barking Owl (Ninox connivens) was recorded foraging over the study area. There was only
one suitable habitat tree with a sufficiently large hollow entrance for forest owl species, but this
hollow was not being utilised by the Barking Owl during targeted stag-watching surveys.

The Black-necked Stork (Ephippiorhynchus asiaticus) was recorded foraging within wetland
habitats in the study area. This species breeds in stick nests in tall trees standing in water or
close to water, where there is a clear view of surroundings and predators. No stick nests were
recorded within the study area during field surveys. This species is associated with ecosystem
credits and is a ‘confirmed’ predicted threatened speices in Table 6-1.
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The White-fronted Chat (Epthianura albifrons) was recorded foraging in estuarine habitats in the
study area. This species builds open cup nests in low vegetation, including low, isolated
mangrove trees. There is suitable habitat within the study area for foraging and nesting;
however, no nests were recorded within the subject site during field surveys. This species is
associated with ecosystem credits and is a ‘confirmed’ predicted threatened speices in Table
6-1.

The Brown Treecreeper (Climacteris picumnus victoriae) was recorded within forest habitats at
the Minmi/Stockrington end of the study area. This species would forage and nest within the
forested habitats in the study area; however, no nests were observed within the subject site at
the time of survey.

Threatened microbats

Of the six threatened microbat species recorded, three are cave-obligate species (Chalinolobus
dwyeri, Miniopterus schreibersii oceanensis and Miniopterus australis) meaning that they rely
upon cave or cave-like habitats for all of their lifecycle (e.g. for diurnal roosting and breeding).
The remaining are hollow-roosting bats that typically roost in forest and woodland habitats.

The species specifically associated with the tunnel roost include Large-eared Pied Bat
(Chalinolobus dwyeri), Eastern Freetail-bat (Mormopterus norfolkensis), Southern Myotis
(Myotis macropus) and Little Bentwing-bat (Miniopterus australis). Of these, the Southern
Myotis and Eastern Freetail-bat are not a cave-obligate species and are known to utilise habitat
trees as well as a range of artificial roost structures. The tunnel is likely to provide year round
roosting for the Southern Myotis (Myotis macropus). The tunnel may provide suitable breeding
habitat for Southern Myotis, however further surveys are required to understand species usage
and roost type.

Call data for the remaining two species, Eastern Bentwing-bat (Miniopterus schreibersii
oceanensis) and Yellow-bellied Sheathtail-bat (Saccolaimus flaviventris), indicated that these
species were not roosting within the tunnel.

Southern Myotis

The M1 tunnel is confirmed to be a roost site for this species, as evidenced by sightings of
individuals and corroborated by call data. The M1 tunnel is suitably located within proximity of
the wetlands at Pambalong Nature Reserve where Southern Myotis have previously been
recorded to forage over (OEH, 2018c).

Little Bentwing-bat

The Little Bentwing-bat (Miniopterus australis) is a cave-obligate species that is known to
congregate in the summer months into maternity colonies and disperse during winter. The Little
Bentwing-bat was the most commonly recorded species during anabat surveys, with high call
activity and consistent calls. The species was highly likely to be roosting in the tunnel at the time
of survey. This species has a strong preference for a wide variety of well-timbered areas,
including rainforests, wet and dry sclerophyll forests, Melaleuca swamps and coastal forests
(Churchill, 2008). As such, it is assessed as an ecosystem credit species under the BAM.

However, the M1 tunnel is unlikely to be a suitable breeding site for the species. This species
has specific maternity roost requirements, including a need for high roost temperatures (up to
39°C, Churchill, 2008). The Little Bentwing-bat is known to share roosts with the sympatric
species, the Eastern Bentwing-bat (Miniopterus schreibersii oceanensis), benefitting from the
latter species’ ability to boost roost temperatures using metabolic heat. The Eastern Bentwing-
bat (Miniopterus schreibersii oceanensis) is unlikely to be roosting within the M1 tunnel (see
below), and the M1 tunnel is unlikely to provide the necessary roost conditions to support
breeding as it is unlikely to be able to produce and maintain the high temperatures required.
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Large-eared Pied Bat

The cave-obligate Large-eared Pied Bat (Chalinolobus dwyeri) has very particular maternity
roost requirements in terms of specific humidity and temperature microclimes. The tunnel
structure is unlikely to support stable microclimes required as maternity roost for the Large-
eared Pied Bat (Chalinolobus dwyeri), as such it is assumed to be utilising the tunnel as a
diurnal roost but not as a maternity roost.

Eastern Freetail-bat

The Eastern Freetail-bat (Mormopterus norfolkensis) is not typically associated with artificial
roost structures and most records are from tree hollow roosts. Call data near the M1 tunnel is
probably from individuals foraging in the vicinity of the tunnel.

Eastern Bentwing-bat

The small number of calls and the timing of calls for the remaining cave-obligate species
detected, the Eastern Bentwing-bat (Miniopterus schreibersii oceanensis), indicates that the
species was not roosting in the tunnel at the time of survey. Notwithstanding, the species has
specific temperature and humidity regimes for maternity roosts, typically requiring very high
humidity levels (up to 95% humidity, Churchill, 2008). The M1 tunnel is highly unlikely to be a
suitable breeding roost as it does not have the depth to support stable temperatures or high
humidity levels.

Yellow-bellied Sheathtail-bat

The small number of calls and the timing of calls for the Yellow-bellied Sheathtail-bat
(Saccolaimus flaviventris) indicates that the species was not roosting in the tunnel at the time of
survey but is likely to be foraging within the vicinity of the tunnel.

6.2.2 Threatened ecological communities

The majority of the vegetation types present within the subject site conform to TECs listed under
either the BC Act or the EPBC Act. Their threatened status under legislation reflects the
historical and ongoing risks to coastal floodplain communities, due to land clearing and
hydrological modification for agricultural, industrial and urban development.

There are six BC Act listed TECs associated with the PCTs in the subject site; these are
summarised in Table 6-6 below and displayed on Figure 6-2 and comprises approximately
94.4 ha of native vegetation within the study area. Approximately 2.8 ha of native vegetation
conforming to TECs would be disturbed within the subject site.
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Data source: LPI: DTDB / DCDB, 2017, Aerial Imagery, 2012. Created by: fmackay



6.3 Matters of national environmental significance

6.3.1 Threatened ecological communities

Three TECs listed under the EPBC Act were recorded within the study area, totalling
approximately 11.6 ha (see Table 6-6):

e Lowland Rainforest of Subtropical Australia (CEEC)

e Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East
Queensland (EEC)

e  Subtropical and Temperate Coastal Saltmarsh (VEC)

Of the 11.6 ha of the above TECs that is present in the study area, approximately 0.2 ha is
predicted to be removed by the proposal, consisting of largely disturbed edge habitat.

The latter two communities are typical of low lying areas, floodplains and coastal swamps and
estuarine environments, and can be found throughout the study area. However, the Lowland
Subtropical Rainforest ecological community is only present within the Hunter Wetland Centre
as a small patch that is presently maintained as part of the centre grounds. Native non-endemic
plantings have been established in this patch that do not reflect the natural composition of this
community. There are large mature trees within the patch but there are no remnant trees that
would represent residual “pre-clearing” vegetation (sensu TSSC, 2011). Whilst connected to
other surrounding native vegetation communities, the occurrence of this ecological community
in the study area is not linked to other patches of the ecological community.

The Lowland Rainforest of Subtropical Australia ecological community is naturally distributed
much further north of the study area, being primarily located from Maryborough QLD to the
Clarence River in Grafton, although the state-listed equivalent (Lowland Rainforest in the NSW
North Coast and Sydney Basin Bioregions) is known to occur as far south as the Hawkesbury
River (NSW Scientific Committee, 2011c). There are isolated occurrences of Lowland
Rainforest of Subtropical Australia between the Clarence River and Hunter River, such as the
Bellinger and Hastings valleys (TSSC, 2011).

Review of the earlier regional mapping database (LHCCREMS, 2003) indicates that the regional
map units that could correspond to Lowland Rainforest of Subtropical Australia (EPBC Act) or
Lowland Rainforest in the NSW North Coast and Sydney Basin Bioregions (BC Act) were not
identified in the Hunter Wetlands Centre (at least since 2003, when the mapping database was
prepared). There is a possibility that the community was historically cleared from the area and
may have been re-established at the Hunter Wetlands Centre through planting and restoration
efforts over a period of time. As a precautionary approach, the occurrence of this community
has been treated as part of the critically endangered ecological community.

Under the EPBC Act, vulnerable communities are not MNES for the purposes of environmental
approvals (Part 3 of the EPBC Act) and do not require further assessment (see also DotE,
2013). For this reason, potential impacts on the vulnerable Subtropical and Temperate Coastal
Saltmarsh are not assessed further in this BDAR as an MNES.

6.3.2 Threatened species

No EPBC Act-listed threatened flora species were recorded, or are considered likely to occur
within the subject site.

One threatened fauna species listed under the EPBC Act was recorded within the study area:
the Large-eared Pied Bat (Chalinolobus dwyeri) was detected near the M1 tunnel and is likely to
be roosting in the tunnel in low numbers (see discussion in Section 6.2.1).
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Although the Green and Golden Bell Frog (Litoria aurea) was not recorded during survey, the
species is assumed to be present for the purposes of this BDAR on the basis of the subject
site’s location within the known distribution of the Sandgate/Hexham Swamp population and its
proximity to the Kooragang Island/Ash Island key population (see further discussion in

Section 7.7.2).

Of the threatened fauna species that were recorded within the locality and considered in
Appendix A, the species in Table 6-7 were assessed as moderately to highly likely to occur
within the study area although not recorded during field surveys.

Species marked with an asterisk (*) have been included in the table as they have been
assumed as present under the requirements of the BAM. Detailed consideration of the habitat
requirements of some of these species and their likely impact from the proposal however,
suggests that this is likely to be a conservative approach. For the majority of the species listed
in Table 6-7, further assessment of the habitat values of the study area suggests that habitat
suitability to support these species is likely to be low, or if occasionally present, the predicted
impacts of the proposal are expected to be minimal, with small losses in foraging habitat only.

For the species indicated by bold text in Table 6-7, the subject site represents or potentially
represents important habitat and as such, these species have been assessed in further detail in
Section 7.7.2.
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6.3.3 Migratory species

Four EPBC Act-listed migratory bird species were recorded within the study area during
surveys, representing two terrestrial bird species and three wetland bird species (Table 6-8)

Of the species that were recorded within the locality and considered in Appendix A, the species
in Table 6-8 were assessed as moderately to highly likely to occur within the study area (or were
otherwise recorded). A large proportion of these migratory species are wetland specialists,
which reflects the recognised wetland habitat values of the Hunter Wetlands National Park and
the Hunter Estuary Wetlands Ramsar site. The areas of suitable wetland habitat for most
migratory bird species likely to occur in the study area are located in the estuarine and brackish
habitats at the Shortland end of the study area, and within the Hunter Wetlands Centre.

The majority of these species would be most likely to forage in wetland habitats on saltmarsh
and mudflats. In terms of roosting habitat, mangrove forests would be suitable roost sites for
some species such as the Whimbrel and Grey-tailed Tattler, which are known to perch in
mangroves during poor weather or at night (DEE, 2017b). However, for estuarine habitats in
general, migratory shorebirds prefer roosting in large numbers in open areas close to feeding
grounds that are slightly elevated to watch for predators, or in shallow pools such as flooded
saltmarsh or grasslands that offer increased security from predation (DEE, 2017b). For this
reason, the shallow grassed embankments of the former HWC Chichester water main and
Richmond Vale railway have potential to be used by some birds as roosting sites as it is
elevated and clear, and runs through foraging habitat.

Most migratory species do not breed in Australia, but migrate south to Australia from breeding
grounds in the northern hemisphere to spend the Austral summer roosting and foraging in areas
of suitable habitat before undertaking the return journey north.

The number of terrestrial migratory species recorded, or predicted to occur, is comparatively
lower; these species are predicted to utilise forested habitats on the margins of the study area
or the aerial space above the study area for hawking insects.
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6.3.4 Wetlands of international importance

The study area occurs within a portion of the Hunter Estuary Wetlands Ramsar site, which is
listed as a Wetland of International Importance under the Ramsar convention.

The Hunter Estuary Wetlands Ramsar site recognised as an important feeding and roosting site
for a large seasonal population of shorebirds and as a waylay site for transient migrants. Over
250 species of birds have been recorded within the Ramsar site, including 45 species listed
under international migratory conservation agreements. In addition, the Ramsar site provides
habitat for the nationally threatened Green and Golden Bell Frog, Red Goshawk and
Australasian Bittern (DEE, 2019a).

The Hunter Estuary Wetlands Ramsar site consists of two parts, the Kooragang Nature Reserve
(now part of the Hunter Wetlands National Park) and the Hunter Wetlands Centre (NPWS,
2015). The Kooragang component of the site is situated in the estuary of the Hunter River,
approximately 7 km north of Newcastle and represents the majority of the Ramsar site at 2926
hectares (DEE, 2019a).

The Hunter Wetlands Centre represents an additional 42 hectare component of the Ramsar
site, located 2.5 km west from Kooragang (DEE, 2019a). Although the two components of the
Ramsar site occur separately, they are linked hydrologically and by wildlife corridors associated
with ironbark Creek, Ash Island and the Hunter River (DEE, 2019a).

The Shortland end of the study area occurs within the Hunter Wetlands Centre. The Hunter
Wetlands Centre component of the Ramsar site is small and contains a complex of wetland
types surrounded by urban development along three boundaries (DEE, 2019a). This is an urban
wetland that has been restored. Habitat types at the Hunter Wetlands Centre Australia include
restored semi-permanent/seasonal freshwater ponds and marshes, natural semi-
permanent/seasonal brackish ponds and marshes, freshwater swamp forests and a coastal
estuarine creek (DEE, 2019a).
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Impact assessment

7.1 Overview

The future construction and operation of the proposal is likely to result in direct impacts on
native biota and their habitats within the subject site. There is the potential for indirect impacts
on retained areas of native vegetation and habitats adjacent to, and downstream of the subject
site, both during construction and during the operational phase. The following sections provide
an overview of recommended mitigation measures likely to be required to avoid or minimise
such impacts. These measures are presented according to the hierarchy of avoidance and
mitigation of impacts. The provision of offsets to counter residual impacts of the proposal is
discussed in Section 8.

7.2 Avoidance of impacts

The proposal has been developed with due consideration of environmental constraints and has
sought to avoid impacts on native vegetation and sensitive environments through route
selection and consideration of bridge design, including:

e Locating the alignment of the proposal on land that has been previously cleared in
association with the now decommissioned Richmond Vale railway and Hunter Water
pipeline.

e Avoiding areas of high biodiversity values (by locating the proposal predominantly on
previously cleared land).

® Proposing use of elevated boardwalks in sensitive areas such as wetlands instead of ‘fill
construction methods.

e Aligning new bridges at Fishery Creek and Ironbark Creek with the stream contours (i.e. will
be perpendicular to the banks), thus limiting the area of impact as much as possible.

e Limiting impacts on riparian vegetation and in-stream flora to the area immediately adjacent
to proposed bridges.

The area of vegetation to be removed has been minimised as far as practical during design
development, particularly with consideration of minimising clearing of native vegetation and
habitat for sensitive fauna species. Site access, compounds and stockpile sites would be
located in existing cleared areas within the subject site.

7.2.1 Detailed design phase

Measures to further avoid minimise impacts would be incorporated into the detailed design and
are summarised below. In particular, the majority of opportunities to minimise impacts on
roosting microbat species are design considerations rather than construction measures.

Artificial lighting

e The key impacts regarding the installation of artificial lighting to microbats is the potential
for delayed roost emergence and roost abandonment. Roost abandonment may in turn lead
to increased predation particularly if viable alternative roosting options are not available in
the local area. This is of particular consequence for the threatened Southern Myotis that
may roost in the tunnel year round and other species (e.g. Little Bent-wing Bat, Miniopterus
australis) that may occasionally use the tunnel for roosting.
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Incorporating design features to minimise light spill onto the roof of the M1 tunnel where
there are substantial numbers of bat roosts, such as constructing ‘shields’ or false celings
around roost sites to maintain darkness within roosts. Creation of these light exclusion
zones will reduce the potential for delayed roost emergence and roost abandonment.
These shields/false ceilings will also provide a barrier between roosting bats and
pedestrians using the tunnel during daylight hours.

Incorporating variable lighting regimes along the alignment and in the M1 tunnel reduce the
potential for light spill impacting foraging habitat, and minimise the chance of roost
abandonment. This could involve switching off or dimming lights for part of the night, or use
of movement sensor lights along the alignment and in the M1 tunnel that switch on upon
approach and turn off after people pass.

Incorporating design features to limit light spill into areas of adjoining sensitive habitat along
the alignment, as far as practicable, to minimise the impacts of lighting to foraging habitat
along the alignment. This could include the use of low intensity lamps to reduce the spread
of illumination, directed lighting or light shields to create dark refuges between lamps.

Use of certain light types such as long wavelength “warm white” lights rather than short
wavelength “blue” lights.

Bridge design

Locating bridge abutments, piers and temporary works to further avoid mangroves and
saltmarsh vegetation (for example, exploiting natural gaps in mangrove and saltmarsh
vegetation).

Other design considerations (such as height, orientation, construction materials) to
minimise shading of marine vegetation such as mangroves and saltmarshes.

Incorporating design features for instream structures to avoid impact to river flow and fish
passage.

Incorporating design features to facilitate fish and amphibian passage, if required.

Construction methods

Using construction methods that will limit the need for vegetation clearance in riparian
areas.

Landscaping

Strategic use of landscaping along the pathway within Hunter Wetlands National Park to
create a visual disincentive for trail users to cross into areas of habitat for wetland birds.

Landscaping would involve planting of suitable endemic species (such as low shrubs and
native grasses) at high densities.

Fencing

Use of fencing structures along the pathway within the Hunter Wetland National Park to
protect wildlife (including wetland birds) from dogs and pedestrians.

Incorporating fauna-friendly designs to reduce impacts on habitat connectivity and native
fauna movements.

Fencing should comprise five rows of galvanised steel plain wire with no mesh. Barbed wire
may be used on the first, fourth and fifth wires if exclusion of stock is also required.
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7.3 Minimisation of impacts

7.3.1 Construction measures

A range of measures will be required to mitigate impacts on biodiversity values, particularly at
the construction phase of the proposal. During construction, a CEMP would be prepared
specifying environmental safeguards to be implemented to avoid or minimise impacts arising
from construction activities. The CEMP would include, as a minimum, industry-standard
measures for the management of soil, surface water and pollutants, acid suflate soils, as well as
flora- and fauna-specific mitigation measures.

The CEMP would also include a wetland bird management plan, a microbat management plan
and a Green and Golden Bell Frog management plan that identifies specific management
measures to mitigate the impact of the proposal on these species during the construction
process and to make provisions for the ongoing management and monitoring of these species
after construction is completed. These plans would be prepared in consultation with appropriate
experts and relevant government agencies.

The following are key impact mitigation considerations during construction that would be
included in the CEMP and its sub-plans:

General

e General minimisation of clearing areas as far as practicable. Delineating a vegetation buffer
with a high visibility barrier to prevent accidental clearing or disturbance of adjacent
vegetation or aquatic habitat.

e Demarcation of adjoining sensitive areas through temporary fencing to prevent impacts
during construction and/or inclusion of a tree retention plan or similar to protect these
biodiversity resources where possible.

e Avoidance of stockpiling of materials adjacent to native vegetation wherever possible and
locating stockpiles within existing cleared areas.

e Management of noxious and environmental weeds during construction, with weed material
to be cleared and stockpiled separately to all other vegetation, removed from site and
disposed of at an appropriately licenced disposal facility. When transporting weed waste
from the site to the waste facility, trucks must be covered to avoid the spread of weed-
contaminated material.

e Restriction of access or parking of vehicles or machinery in areas of native vegetation.

e Implementation of measures to avoid or minimise light spill into areas of adjoining sensitive
habitat during construction.

e Implementation of procedures for clearing habitat, including pre-clearing surveys and
clearing supervision of hollow-bearing trees and logs, to minimise fauna injury or mortality.

e Implementation of fauna handling and release protocols during any clearing works.

e Implementation of remediation activities as soon as practicable following construction works
where native vegetation clearing is required including soil stabilisation and planting of
native endemic species characteristic of the vegetation types identified within the study
area.
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Protection of waterways

Implementation of erosion and sediment control measures during construction to minimise
pollution and sediment impacts on waterways and downstream aquatic environments,
including estuarine communities. This could include measures such as the use of silt
curtains during substrate disturbance activities (e.g. pile driving) to minimise the potential
for migration of turbid plumes outside of the immediate construction footprint.

Implementation of measures to manage fuels, chemicals, and liquids required during
construction.

Minimisation of impacts to riparian and instream habitats at creek crossings, for example
using barge access rather than shore-based access during bridge construction.

Managing vehicle movements

The proposal would increase the risk of injury or mortality of native fauna during the construction
phase due to vehicle strike by increasing the rate of vehicle visitation to the site. This risk would
be reduced by:

Restricting vehicle movements to operational (daylight) hours.
Implementing and enforcing appropriate speed limits for vehicles traversing the site.

Establishment of ‘no-go’ areas, which are demarcated with high visibility barrier tape to
prevent accidental impacts to vegetation and other biota adjacent to the disturbance
footprint.

Timing of construction works

Seasonal restrictions for clearing to mitigate impacts to sensitive fauna should include:

Works that occur within the M1 tunnel to be undertaken from late March to May, which is
outside the breeding period of the threatened microbats found within the tunnel to avoid
placing any undue stress on any pregnant or lactating females that may utilise these roosts
Construction should completely stop works after May when microbats enter torpor and
unnecessary energy expenditure during this time (such as finding alternative roost sites as
a result of disturbance from construction) could reduce their likelihood of survival.

Works within the M1 tunnel to occur at night following the emergence period and prior to
the re-emergence period (e.g. 45 minutes after sunset and at least 45 minutes before
sunrise) where possible, when bats are likely to be foraging rather than occupying roosts
within the tunnel.

Works within areas of potential shorebird habitat (i.e. chainages 5200 to 600 and the
extension to Hunter Wetlands Centre) to occur between the end of April and beginning of
September when the majority of migratory shorebirds utilising these habitats are in the
northern hemisphere.

Clearing and grubbing works within areas mapped as potential Green and Golden Bell Frog
habitat should be between September to April when frogs are most active and can move
away from potential disturbances in accordance with the EPBC Act policy statement 3.19
(DEWHA, 2009). If this is not possible, additional mitigation measures such as pre-
clearance surveys would need to be implemented.

If hollow-bearing trees or habitat trees are to be removed, they should be cleared outside of
breeding/hibernation periods of hollow-dependant species or undergo thorough inspection
from a qualified ecologist to determine any species present and appropriate management
measures and procedures to be followed for removal of such trees.
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Green and Golden Bell Frogs

Engagement of a suitably qualified ecologist prior to any clearing works to undertake pre-
construction surveys for Green and Golden Bell Frog (between September and January).
Determing whether individuals are present within the study area and an estimate of
population size will assist in defining procedures to be detailed in the Green and Golden
Bell Frog Management Plan.

The Green and Golden Bell Frog management plan would detail at a minimum environment
induction training, hygiene management, exclusion fencing, pre-clearance surveys,
handling, relocation procedures and reporting procedures and impact mitigation measures.

Installation of appropriate temporary frog fencing during the construction phase to exclude
Green and Golden Bell Frogs from construction areas (whether they are recorded during
pre-construction survey or not). Fencing should be placed within areas mapped as habitat
for Green and Golden Bell Frog, plus 200 metres either side, and would remain in place
until the completion of all construction activities including installation of fencing and
revegetation. Frog fences would be monitored by the project ecologists, at a frequency
determined by the results of the pre-construction surveys.

Implementation of hygiene protocols to prevent the introduction and spread of Chytrid
Fungus. This is critical as Chytrid Fungus is a key threat to the Green and Golden Bell Frog
as well as other frog species. Strict protocols should be applied (regardless of whether
Green and Golden Bell Frog is recorded during pre-construction surveys) and would need
to be managed with due consideration to the proximity of the Kooragang Island/Ash Island
key population and nearby habitats.

Microbats

Works should consider a staged approach though the M1 tunnel. For example staging may
involve the following process:

— Suspend a material barrier to delineate one third or half of the tunnel length. No work
should be conducted on the other side of the barrier in order to minimise disturbance to
roosting bats. The barrier should also aim to inhibit noise impacts through the tunnel.

— Conduct work in that section until completed according to protocols (e.g. night time
hours).

— Access must be one way to ensure disturbance within the tunnel is limited to the
section.

Engagement of a suitably qualified ecologist prior to any clearing works to undertake pre-
construction surveys of the M1 tunnel to confirm the presence of known microbat roost
sites and identify any new roost sites, species present and activity levels.

Installation of small false ceilings / shields around bat roosts to reduce impacts from light
disturbance and construction activity within the M1 tunnel. These would remain in place
following construction to also reduce the ongoing impacts of lighting in the tunnel and
increased pedestrian activity.

A microbat management plan that would detail at a minimum environment induction
training, pre-construction / pre-clearance survey details, reporting procedures, impact
mitigation measures and construction procedures.
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Wetland birds

e Engagement of a suitably qualified ecologist prior to any clearing works to undertake pre-
construction surveys of wetland birds to determine usage of threatened species and inform
procedures within the wetland bird management plan.

e A wetland bird management plan that would detail at a minimum environment induction
training, impact mitigation measures and reporting procedures.

7.3.2 Operational measures

The following mitigation measures would be implemented during the operational phase of the
proposal. The details of these measures would be confirmed during the detailed design phase
(section 7.2.1):

e Appropriate signage would be installed which states that dogs should be kept on a lead at
all times while using the trail, to protect wetland birds. No dogs are permitted in the National
Park.

e  Appropriate signage would be installed which states that trail bikes (off-road motorcylces),
which are known to disturb wildlife, are not permitted within the trail.

® |Interpretive signage educating users on the importance of the surrounding wetlands and
the species and ecological communities that occur there, as well as the importance of
habitat within the M1 tunnel for roosting bats.

e Pathway lighting to be designed to direct light away from adjoining bushland areas and to
limit the impacts of light spill on native fauna habitats.

¢ Ongoing management of retained native vegetation to reduce impacts of human activities
and weed infestation (noting that herbicides should be avoided near wetland areas).

e  Ongoing maintenance of fencing to ensure its effectiveness at restricting access to
important wetland habitat.

7.3.3  Monitoring

The wetland bird management plan, a microbat management plan and a Green and Golden Bell
Frog management plan that to be included as part of the CEMP will make provisions for the
ongoing management and monitoring of these species after construction is completed. These
plans would be prepared in consultation with appropriate experts and relevant government
agencies.

The management plans will make prescriptions relating to the duration of the respective
monitoring programs, frequency of monitoring and timing of monitoring. The plans will also
outline appropriate key performance measures and make provision for adaptive strategies
should the monitoring determine that there are unfavourable outcomes. The management plans
will also prescribe reporting requirements to document the findings of monitoring and to make
recommendations regarding need for adaptive measures as appropriate.

7.4 Residual impacts

The maijority of the proposal is situated within and adjacent to the Hunter Wetlands National
Park and is surrounded by wetland and estuarine habitats. The proposal will largely be
positioned in cleared or exotic areas on the existing embankments of the former HWC
Chichester water main and Richmond Vale railway that traverses the Hunter Wetlands National
Park.
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The Hunter Wetlands National Park contains both nationally and internationally important
wetland systems with important habitat for a diverse range of wetland species. The Hunter
Wetlands National Park is also broadly bound by the Sugarloaf Range to the west, which
contains dry forest and escarpment habitats suitable for a number of native forest species,
including forest owls and microchiropteran bats.

Due to the locational context of the proposal within a nationally important wetland, and proximity
to the Sugarloaf Range, the key biodiversity values that are likely to be impacted by the
proposal are identified by this BDAR to be:

e Migratory and threatened wetland and shorebird species

e Roosting microchiropteran bat species (at the M1 tunnel, on the western end of the subject
site at the Stockrington connection)

e  Green and Golden Bell Frog
e Threatened swamp and wetland ecological communities
e Sensitive aquatic habitats, including key fish habitat (protected marine vegetation)

The remainder of this chapter describes the potential impacts of the proposal on the key
biodiversity values identified above. Potential impacts are broadly discussed in relation to
construction and operational phases of the proposal.

Species for which the proposal may have serious and irreversible impacts (SAlls) are also
identified and assessed in accordance with Section 10.2.3 of the BAM (OEH, 2017a). As a
number of the above entities are also listed under the EPBC Act, a summary of the potential
impacts on MNES is provided at the end of this chapter.

7.4.1 Construction impacts

Vegetation clearing

The proposal would require permanent removal of vegetation, including 3.3 ha of native
vegetation and 26.5 ha of exotic/planted vegetation (see Table 7-1). The estimated vegetation
loss assumes that all clearing and works associated with the proposal would be contained within
the subject site.

The native vegetation to be removed consists of:
e 2.8 haof TECs listed under the BC Act, of which 0.2 ha is also listed under the EPBC Act.

e 0.3 ha of protected marine vegetation under the FM Act in the form of mangrove and
saltmarsh vegetation.

e 3.3 ha of native vegetation comprising foraging and roosting habitat for threatened and/or
migratory fauna species.

e 26.5 ha of non-native vegetation comprising foraging and roosting habitat for some
threatened and migratory fauna species.

Most of the vegetation that is proposed to be removed is limited to native regrowth forest (where
original remnant forest was historically cleared for the railway and water main) and disturbed
fringes of existing native wetland vegetation along the existing railway and water main
embankment. Vegetation clearing within the Hunter Wetlands Centre at the Shortland end of the
subject site is likely to comprise clearing of individual trees and pruning where required to allow
access of plant and other construction equipment.
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Despite the disturbed and modified nature of the fauna habitat to be removed, the types of
habitat resources that would be disturbed include the following:

e Myrtaceous tree species that provide blossom, nectar, and fruiting forage for arboreal fauna
and woodland bird species. These resources are restricted to remnant trees and regrowth
forest at the western boundary of the wetlands and managed vegetation within the Hunter
Wetlands Centre. The potential hollow resources provided by such trees are minimal to
absent within the subject site.

e Alow density of fallen logs and woody debris, which would provide marginal shelter and
foraging habitat for native insects, common reptiles and amphibians.

e Exotic grassland habitat on the embankments along the pipeline and rail trail that provide
potential foraging / roosting habitat for wetland birds and movement corridors for
amphibians.

e Wetland vegetation on the margins of larger areas of mangrove forest, saltmarsh and
brackish lagoons that provide foraging habitat for wetland and migratory birds, and the
Green and Golden Bell Frog.

Table 7-1 Vegetation clearing within the proposal clearing area

PCT Plant Community Type (PCT) BC Act EPBC Act Extent in
subject
site (ha)

1528 Jackwood - Lilly Pilly - Sassafras riparian warm EEC CEEC 0.18

temperate rainforest of the Central Coast.

1568 Blackbutt - Turpentine - Sydney Blue Gum mesic tall  Not listed Not listed 0.22

open forest on ranges of the Central Coast

1590 Spotted Gum - Broad-leaved Mahogany - Red Not listed Not listed 0.04

Ironbark shrubby open forest

1598 Forest Red Gum grassy open forest on floodplains EEC Not listed 0.76

of the lower Hunter

1619 Smooth-barked Apple - Red Bloodwood - Brown Not listed Not listed 0.00

Stringybark - Hairpin Banksia heathy open forest of
coastal lowlands

1718 Swamp Mahogany - Flax-leaved Paperbark swamp EEC Not listed 0.41
forest on coastal lowlands of the Central Coast
1727  Swamp Oak - Sea Rush - Baumea juncea swamp EEC EEC 0.60

forest on coastal lowlands of the Central Coast and
Lower North Coast

1747 Grey Mangrove low closed forest* Not listed Not listed 0.79
1746 Saltmarsh Estuarine Complex* EEC VEC 0.02
1737 Typha Rushland EEC Not listed 0.85
1808 Common Reed on the margins of estuaries and EEC Not listed 0.01

brackish lagoons along the New South Wales

coastline

TOTAL AREA OF PCTS (hectares) 3.3

n/a Planted vegetation n/a n/a 0.12
n/a Exotic grassland n/a n/a 26.33

TOTAL AREA (hectares) 29.8

EEC — Endangered Ecological Community, CEEC — Critically Endangered Ecological Community, VEC — Vulnerable
Ecological Community

*Protected marine vegetation (Key Fish Habitat) (FM Act)

A number of mitigation measures are provided in Section 7.3 to minimise the potential for
impacts to retained native vegetation adjacent to the study area.
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Impacts on aquatic habitats and protected marine vegetation

The main impacts on aquatic habitats and protected marine vegetation is associated with the
construction of the bridge crossings at Fishery Creek and Ironbark Creek. The proposal would
result in the direct disturbance of approximately 0.9 ha of saltmarsh and mangrove habitats that
are classified as protected marine vegetation under the FM Act. The predicted removal of 0.9 ha
of saltmarsh and mangrove vegetation is approximately 10% of the occurrence within the study
area and substantially less within the locality. Due to the small area of mangrove and saltmarsh
vegetation predicted to be disturbed along existing tracks, and considering the larger areas of
habitat that will be retained and undisturbed in the locality, the proposal is not likely to
significantly reduce the extent of marine vegetation in the locality.

Potential shading of adjacent mangrove and saltmarsh vegetation from physical structures such
as bridges can impact mangroves and saltmarsh, resulting in dieback or longer-term habitat
loss. Shading impacts at the Ironbark and Fishery Creek crossings are likely to be minimal
because the bridges are oriented north-south and adjacent mangrove and saltmarsh vegetation
on the foreshore will continue to receive light for part of the day. At Fishery Creek, the proposed
bridge decking will also be graded, and so adjacent vegetation will also receive dappled light
through the decking.

The new bridges would be aligned with the stream contours (i.e. will be perpendicular to the
banks), thus limiting the area of impact as much as possible. Impacts on riparian vegetation and
in-stream flora would be limited to the area immediately adjacent to proposed bridges.

The use of elevated boardwalks and culverts at low points where the existing rail and water
main embankment experience inundation is a low-impact option over other alternatives, and is
also intended to minimise impacts to aquatic vegetation.

Fragmentation and barrier effects

The construction of a pedestrian and cycle path will be undertaken in an existing cleared
corridor. Vegetation removal at the edges of the existing corridor is unlikely to widen the existing
cleared corridor such that it will represent a hostile barrier for native flora and fauna species.
The relatively small width of the proposal, and its placement within an existing cleared corridor,
is not likely to fragment extant forest and wetland vegetation within the study area, nor will it
impede movements of the highly mobile fauna species that are known to utilise the study area.
Fence infrastructure will be fauna friendly and will not impede movements of native fauna,
including wetland birds or amphibians.

Injury and mortality of native fauna

The proposal may cause displacement or mortality of fauna that are present at the time of
vegetation clearing and construction activities. The majority of native bird species and non-
arboreal mammal species occurring within the study area are likely to use these habitats as part
of a wider network of habitat across the landscape. These species would likely disperse to avoid
vegetation clearing and construction activities given their more mobile nature, and most
individuals directly affected by the proposal are likely to be displaced into surrounding habitat
rather than killed (if appropriate mitigation measures are implemented).

Less mobile terrestrial fauna, such as frogs and reptiles present within groundcover, nesting
birds and their nestlings/eggs, nocturnal species sheltering in hollows during daylight hours and
species in periods of torpor such as microbats are at most risk of mortality as a result of these
activities.
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Impacts to nocturnal species (such as microbats and arboreal mammals) from diurnal
displacement from habitat clearing or disturbances include (but are not limited to) vulnerability to
predation during daylight hours, increases in energy costs and potential increased competition
for resources. Recommendations have been made in Section 7.3 to minimise the risk of
vegetation clearing activities resulting in the injury or mortality of resident fauna.

Soil and water pollution during the construction phase

The proposal has potential to impact on water quality within adjacent and downstream wetland
habitats during construction. Contamination associated within machinery and construction
materials, and erosion/sedimentation associated with ground disturbance activities could have
adverse impacts on surrounding sensitive wetland habitats, waterways and downstream aquatic
environments, without appropriate pollution controls. Sediment-laden runoff to waterways can
alter water quality and adversely affect aquatic life as well as wetland habitats for wetland
species. Sedimentation and turbidity impacts can also arise from changes in flow velocity of
waterways due to placement of instream structures associated with water crossings such as the
proposed bridges across Ironbark Creek and Fishery Creek.

Potential water quality impacts would be managed through the implementation of soil and water
management measures as described in Section 7.3, and include the use of appropriate erosion
and sediment control devices and pollution control methods prescribed under a CEMP.

Disturbance of acid sulfate soils could also potentially impact aquatic habitats. The disturbance
of acid sulfate soils can form sulphuric acid when soils react with oxygen in the air. Sulphuric
acid can leach into surrounding environments, causing soils to become very acid and toxic and
impacting waterways and soil health resulting in environmental and agricultural degradation.
The construction of the proposal will largely take place on previously disturbed land (i.e.
embankments associated with the rail and water main) where soils have historically been
disturbed and oxidisation is likely to have already taken place. Furthermore, earthworks for the
proposal would be limited to minor cut and fill along the proposal route to a depth of 0.2 metres
or less.

Notwithstanding, potential risks from acid sulfate soils will be managed under an acid sulfate soil
management plan prepared as part of the CEMP and as described in Section 6.4.3 of the EIS
main report.

Potential to modify hydrological regimes

The use of boardwalks and culverts has been proposed to maintain the current hydrological
regime of the wetlands and to further minimise impacts to aquatic vegetation. One section of the
study area, near Fletcher (i.e. the Fletcher connection) is a greenfield site; to connect the
proposal to Fletcher, the construction of a boardwalk and box culverts is proposed and is
intended to minimise any changes to the current hydrology of the wetland by allowing drainage
lines to continue to flow under the pathway. There may be temporary disturbances within these
drainage lines during construction but temporary diversions will be put in place to maintain
flows. Any flows requiring diversion would be intercepted, diverted and discharged as near as
practical to the existing flow path(s). These measures will minimise the potential changes to flow
pathways and flow volumes in the downstream environment.

Increases in surface water flows may occur as a result of the construction of hardstand along
the pathway. This has potential to change local flow pathways, and increase flow volumes and
velocities adjacent to the pathway. However, grassed shoulders will be maintained along the
pathway, which would be expected to attenuate flows and act as a filtration for surface run-off
into the surrounding wetland.
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Noise and vibration

Impacts from noise and vibration are expected during the various stages of construction as a
result of vegetation clearing, vehicle movement and operation of plant for establishment of the
trail. Raised levels of noise and vibration may deter native fauna from using the study area
during construction or cause animals to temporarily abandon the study area in search of quieter
areas.

Bat species using the tunnel for roosting and wetland bird species are likely to be more sensitive
to noise impacts compared with other native fauna, particularly during breeding or torpor
periods. Furthermore, construction noise may be concentrated or amplified in the enclosed M1
tunnel, compared with construction noise in the wetland (where noises are expected to be
attenuated over distance in the open environment). In this respect, noise impacts have potential
to be substantial, however most likely short term (e.g. 1-2 months), depending on the timing and
method of construction. Mitigation measures including the timing of construction (e.g. during the
non-breeding period of bats) and staging of the construction through the tunnel including the
placement of barriers will be key to minimising the potential impacts of noise and vibration to
roosting bats.

It is likely that fauna species that occur within the vicinity of the study area are somewhat
habituated to noise impacts due to the proximity of residential areas and major roads, and that
species that are more sensitive to increased noise levels have already moved away from these
areas.

Measures to reduce noise and vibration impacts on native fauna have been summarised in
Section 7.3.

Introduction of pathogens during construction

Construction activities have the potential to introduce or spread pathogens such as
Phytophthora (Phytophthora cinnamomi), Myrtle Rust (Uredo rangelii) and Chytrid fungus
(Batrachochytrium dendrobatidis) throughout the subject site. Diseases and pathogens can be
introduced or spread to site via dirt or organic material attached to machinery, vehicles,
equipment and employees. The spread of diseases and pathogens is not restricted to the
construction phase of the proposal; they may also be introduced by visitors/users once
construction is completed and the pathway is open to the public.

Phytophthora and Myrtle Rust may result in the dieback or modification of native vegetation and
damage to fauna habitats. Chytrid fungus affects both tadpoles and adult frogs and can lead to
the extinction of local populations once introduced into an area. The minimisation and control of
Chrytid fungus is a particularly important consideration for the proposal due to the historical and
potential persistence of Green and Golden Bell Frog (Litoria aurea) within the subject site (the
Sandgate/Hexham Swamp Key Population), and the proximity of the subject site to the
Kooragang/Ash Island Key Population of Green and Golden Bell Frog.

Mitigation measures are included in Section 7.3 to minimise and mitigate the risk of pathogen
establishment within the study area.

7.4.2 Operational impacts

Weed invasion and edge effects

Removal of vegetation causes a number of new environmental conditions to develop along the
edges of cleared environments, in particular in environments where the removal of the woody
strata promotes the invasion of exotic species due to increased light and physical space.
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Impacts from edge effects are considered to be minimal, as the subject site is already heavily
edge impacted, with existing weed infestations and exotic perennial grasses present throughout
the study area. Notwithstanding, mitigation measures are included in Section 7.3 to minimise
and mitigate the risk of increased weed impacts within the study area, particularly as
disturbance may facilitate the spread of propagules into waterways and sensitive aquatic
environments.

Artificial lighting

Permanent lighting along the proposed pathway has potential to result in light impacts on native
fauna. Permanent lighting can discourage native species from using habitat where diffuse light
penetrates into adjoining areas of vegetation. The foraging and nesting regimes of some
nocturnal native mammals and birds can therefore be disrupted by lighting. In addition, the
eyesight of nocturnal species (such as owls and possums) is hindered by bright lights, and
when they are affected by this, they can become more susceptible to predation.

The key potential impact from permanent lighting of sections of the subject site is likely to be on
bats roosting in the M1 tunnel. Bat responses to light are complex; responses can be species-
specific with some species displaying more tolerance to non-dark roost sites compared with
other species (Gonsalves and Law, 2018). Certain species are even known to utilise artificial
roost sites such as nest boxes that do not provide completely dark roosting environments (Jung
and Threlfall, 2016). For species that can tolerate artificial lighting, non-dark roost sites can be
suboptimal compared with dark roost sites due to increased exposure to predation (Patriarca
and Debernardi, 2014), with full illumination known to cause bats to abandon their roost sites
(Laidlaw and Fenton, 1971). The type of lighting may also have an influence on the roost site,
with bats known to avoid light emitting diode (LED) lamps, even when dimmed (Rowse et al.,
2016). Other known effects of artificial lighting near roost sites include delaying the onset of
evening emergence, which consequently shortens the foraging time (Patriarca and Debernardi,
2014, and references therein). Cave-roosting bats are particularly sensitive to light more so than
noise and pedestrian activity (Mann et al., 2002), although the effect of artificial lighting is
expected to be more significant at breeding sites rather than diurnal roosting sites as it may
impact more immediately on breeding success.

Artificial lighting is known to facilitate foraging for some species, with artificial lighting known to
benefit fast-flying aerial hawking species that catch their insect prey on the wing (Patriarca and
Debernardi, 2014; Rowse et al., 2016; Gonsalves and Law, 2018). Bat activity in some areas of
the subject site may increase with the installation of artificial lighting where foraging activity
could increase with increased insect activity or conversely the alternate secanrio could also
occur (e.g. recution in bat activity).

Installation of ‘shields’ or false ceilings around roost sites would reduce the potential for delayed
roost emergence and roost abandonment in the M1 tunnel, maintaining the suitability of these
roosts for microbats. Implementation of other design measures discussed in section 7.2.1 would
further reduce the potential for light impacts on roosting and foraging for microbats
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Pedestrian activity

Research indicates that human disturbance on wetland birds can cause a range of behavioural
and/or physiological responses that may result in permanent or temporary consequences
including displacement from preferred habitat, exposure of eggs or chicks, disruption of
behavioural displays, disruption to foraging behaviour and increased energetic expenditure
associated with responses (Glover et al., 2011). By increasing and improving access through
wetland areas it is reasonable to assume that increased pedestrian and bicycle traffic will
increase disturbances to wetland bird species that may utilise the adjacent habitat. Some
species may habituate to this disturbance, for example the Hunter Wetlands Centre is known to
support a wide diversity and abundance of waterbirds as well as receiving regular human foot
traffic that has the potential to disturb roosting and foraging birds. However, not every species is
likely to habituate and some level of disturbance from human presence is still likely (Glover et
al., 2011).

In terms of migratory shorebirds, human disturbance is considered a major threat, particularly in
areas identified as ‘important habitat’ (DEE, 2017b). The Hunter Estuary at large is recognised
as providing vital habitat for a range of threatened migratory shorebird species (Brereton and
Taylor-Wood, 2010; NPWS, 2015). However, as noted by DEE (2017b), “although a large area
may be considered internationally or nationally important...within that area there may be
particular sites that are more valuable than others, such as regular roosting and feeding
sites...[and] it may be pertinent to strongly protect such sites from develpment and recreational
activities that may disturb shorebirds, but allow these activities within the boundary of the
broader area”.

Data for relevant wetlands adjacent to the proposal such as Hexham Swamp and Pambalong
Nature Reserve suggests that although some migratory shorebirds occasionally utilise these
sites in low numbers (Herbert, 2007), overall they are unlikely to constitute ‘important habitat’
according to the process identified in DEE (2017b). The data in Herbert (2007) suggests that
site fidelity for threatened shorebirds in these areas is low, indicating that other roosting and
feeding sites within the Hunter Estuary that regularly support larger numbers of migratory
shorebirds are likely to be more valuable to these species. If the individuals that occasionally
visit wetland habitat adjacent to the proposal are disturbed by increased human traffic, it is
unlikely that this will result in any significant impacts to populations of these species with
suitable and readily available habitat available within the broader Hunter Estuary.

The distance at which birds will fly away in response to different kinds of disturbance (i.e.
bicycles, pedestrians, cars) is referred to as the flight-initiation distance (FID) (Weston et al.,
2012). Few studies in Australia have provided measures of FIDs, and there are many limitations
to FID data that is currently available, such as the variance in FID associated with the type of
stimulus involved (e.g. walkers with dogs versus walkers without dogs) (Weston et al., 2012).
There is also limited data on whether behavioural responses to disturbance are related to
consquences at the population level, such as increased mortality or reduced reproduction rates
(Stillman et al., 2007).
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A consistent finding of research into disturbance of wildlife indicates that the impact of a
disturbance is proportional to the distance between the stimulus (human activity) and the animal
(Weston et al., 2009). This suggests that although individuals in close proximity to the trail may
experience disturbance, the level of disturbance is likely to decline with increasing distance from
the trail. Depending on the species and their expected FID, birds within 100m of the trail
(Lilleyman, 2017) are likely to be most susceptible to disturbance. It is difficult to quantify the
impact that increased human activity associated with the proposal will have on wetland birds,
and whether such impacts are likely to result in consequences at a population level. However,
given the broad extents of suitable habitat available to wetland bird species beyond 100m from
the trail, as well as in the Hunter Estuary at large, pedestrian disturbance is unlikely to result in a
significant impact to wetland bird species that would result in population level declines.

Mitigation measures to increase public awareness and reduce the potential for disturbance to
wetland birds are described in Section 7.3.

Increased pedestrians (foot traffic) and cyclists through the M1 tunnel particulary during daylight
hours may negatively affect roosting microbats. For example, increases in human activity on the
habitat of roosting microbat species, can lead to roost abandonment, and increases in the
burning of winter fat storages (McCracken, 1989; DERM, 2011). Placement of barriers e.g.
shields/false ceilings over the roost sites will minimise the potential impacts of increased
pedestrian usage on roosting bats within the tunnel.

Mitigation measures to reduce the potential for disturbance to microbats are described in
Section 7.3.

7.5 Prescribed impacts

Prescribed biodiversity impacts of relevance to the proposal have been considered along with
other residual impacts in Section 7.4 with reference to Section 9.2 of the BAM:

* ‘Impacts on habitat of threatened species or ecological communities associated with human
made structures’ through consideration of potential indirect impacts of noise and other
disturbance on potential microbat roost sites in the M1 tunnel.

* ‘Impacts on habitat associated with areas of non-native vegetation’ through consideration of
impacts associated with amphibians and wetland birds utilising the grassed embankments
within the subject site and potential injury or mortality of fauna during construction.

Measures to minimise these prescribed impacts are described in Section 7.3.

7.6 Potential serious and irreversible impacts

An impact is to be regarded as serious and irreversible if it is likely to contribute significantly to
the risk of a threatened species or ecological community in NSW becoming extinct. There are
four principles set out in clause 6.7 of the Biodiversity Conservation Regulation 2017 that
capture the types of impact that are likely to contribute significantly to extinction risk of
threatened species or communities listed under the BC Act. These are:

Principle 1 — the impact will cause a further decline of a species or ecological community that is
currently observed, estimated, inferred or reasonably suspected to be in a rapid rate of decline.

Principle 2 — the impact will further reduce the population size of the species or ecological
community that is currently observed, estimated, inferred or reasonably suspected to have a
very small population size.

Principle 3 — the impact is an impact on the habitat of the species or ecological community that
is currently observed, estimated, inferred or reasonably suspected to have a very limited
geographic distribution.
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Principle 4 — The impacted species or ecological community is unlikely to respond to measures
to improve its habitat and vegetation integrity and therefore its members are not replaceable.

There are two potential SAIll entities identified in the Guidance to assist a decision-maker to
determine a serious and irreversible impact (OEH, 2017c¢) that are relevant to the proposal:

e Large-eared Pied Bat (Chalinolobus dwyeri)
e  Curlew Sandpiper (Calidris ferruginea)

The Large-eared Pied Bat (Chalinolobus dwyeri) is a potential SAll entity where breeding
habitat is likely to be impacted by a proposal. This species is dependent on maternity caves (i.e.
breeding habitat), which is a non-responding attribute (Principle 4). The proposal would impact
on roosting and foraging habitat for the Large-eared Pied Bat but is not likely to impact on
breeding habitat (see Section 6.2.1).

For this reason, the Large-eared Pied Bat is not an SAll entity for the purposes of this BDAR.

The Curlew Sandpiper (Calidris ferruginea) is a potential SAll entity where important habitat
identified by OEH is likely to be impacted by a proposal. The Curlew Sandpiper is a migratory
wetland bird that breeds in the northern hemisphere but relies on successful feeding in the
austral summer to migrate over 10,000 km back to its breeding grounds. On the basis of
Principle 3, impacts on important habitat in the non-breeding season could have serious and
irreversible impacts on breeding. As the proposal is likely to impact on mapped important
habitat, the Curlew Sandpiper is an SAll entity for the purposes of this BDAR and further
assessment is provided below in accordance with Section 10.2.3 of the BAM (OEH, 2017a).

7.6.1 Assessment of SAIl entity, Curlew Sandpiper
a) Actions and measures taken to avoid direct and indirect impact on the SAIll entity

The proposal will consist of a three metre wide track that will pass through a range of habitats,
including areas mapped as important habitat for the Curlew Sandpiper.

Displacement caused by human activities and encroaching development pressures has been
recognised as a threat to the Curlew Sandpiper at the Hunter River Estuary, being in close
proximity to urban areas of Newcastle (NSW Scientific Committee, 2011b). Recognising this,
the proposal has been designed to minimise impacts to ecological values at the site, including
the Curlew Sandpiper, in the following ways (as described in Section 7.2):

e Locating the alignment within existing cleared areas and areas of exotic vegetation
wherever possible to minimise native vegetation removal and associated disturbance to
fauna habitats, including habitat of the Curlew Sandpiper.

e |nstalling elevated boardwalks in sensitive areas such as wetlands.
e Aligning new bridges with stream contours perpendicular to the banks.
e Limiting impacts on riparian vegetation and in-stream flora.

The total amount of vegetation subject to direct impacts (clearing) within the subject site has
been reduced to 29.8 ha, comprising 26.5 ha of non-native vegetation and 3.3 ha of native
vegetation, of which 0.9 ha of native vegetation and 18.1 ha of exotic grassland intersects with
habitat mapped as important habitat for Curlew Sandpiper by OEH. This habitat is along the
edge of the existing cleared areas previously subjected to disturbance associated with
installation of the HWC Chichester rising main and Richmond Vale railway, and is therefore
considered to be low value potential habitat in comparison to the broad extents of high quality
habitat that exist throughout the Hunter Wetlands National Park and associated Ramsar site.
Designing the proposal to align with already disturbed areas has resulted in reduced direct
impacts to the Curlew Sandpiper in the form of habitat disturbance.
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Roosting and foraging birds are most sensitive to discrete, unpredictable disturbances such as
sudden, loud noises (for example demolition activities) and from objects that approach them
from the water (such as boats) (DEE, 2017b). Potential impacts to the Curlew Sandpiper
therefore include disturbance and disturbance to habitat as a result of construction, including
increased noise, machinery, human visitation, sedimentation, erosion and pollutant run-off
associated with construction activities.

Measures that will be taken to reduce the potential these impacts include:

e Restricting construction within areas of potential shorebird habitat (chainages 5200 to 600
and the extension to Hunter Wetlands Centre) to periods when migratory birds, including
the Curlew Sandpiper, are in the northern hemisphere (between late April and the
beginning of September) to avoid potential disturbance from increased noise, machinery
and human visitation during construction activities.

e A CEMP and Sediment and Erosion Control Plan, including a wetland bird management
sub-plan will be prepared to detail mitigation measures that will be implemented during
construction to reduce the potential for impacts associated with sedimentation, erosion and
pollutant run-off that have the potential to impact Curlew Sandpiper habitat in and adjacent
to the subject site.

Potential indirect impacts to the Curlew Sandpiper that may occur in the operational phase of
the proposal are primarily related to the potential for displacement due to human recreational
activities in the subject site. The increased visitation through the Hunter Wetlands National Park
at the completion of the proposal may result in increased anthropgenic disturbance. Studies
have shown that the distance at which Curlew Sandpipers will fly away in response to different
kinds of disturbance (i.e. bicycles, pedestrians, cars) known as the Flight Initiated Distance or
‘FID’ is a between 14 metres and 35 metres (Glover et al., 2011). Mitigation measures that
would be implemented to avoid these impacts include:

e  Appropriate signage through the subject site designating areas where dogs are not
permitted or should be kept on-leash (such as through the Ramsar site and Hunter
Wetlands National Park).

e Designated areas for birdwatching and appropriate fauna-friendly fencing, to prevent users
diverging from the pathway and trampling native vegetation that may result in damage
Curlew Sandpiper habitat.

e |Interpretive signs to educate the public on shorebird species utilising the site and
appropriate ways to minimise disturbance to them.

e  Sympathetic lighting strategies to minimise any lightspill into habitat areas.

e Planting of appropriate native species adjacent to the track to create a disincentive for
people to stray into to adjacent habitat.

b) Size of the local population directly and indirectly impacted by the proposal

Curlew sandpipers are a common summer migrant found throughout the Hunter Estuary,
primarily in saline habitats (Herbert, 2007). Though the Hunter Estuary has previously been
thought to support up to 4000 individuals (when the species is in Australia), declining counts
suggest that this has not been the case for several years (Brereton and Taylor-Wood, 2010).
The frequency of counts exceeding 200 birds has declined since 1999, with the total NSW
population thought to be approximately 2500 individuals (NSW Scientific Committee, 2011b). It
has even been suggested that the changes within the estuary (particularly to tidal regimes) may
have resulted in much of the previously suitable habitat for the species being no longer
available (ARS, 2006).
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The areas of habitat mapped as important for the Curlew Sandpiper by OEH are largely
associated with known sites for wetland and migratory bird species in the Hunter Estuary
including Hexham Swamp, the Hunter Wetlands Centre, Pambalong Nature Reserve, Minmi
Sewage Treatment works, Market Swamp and Antennae wetland (Herbert, 2007). Of these
locations, Curlew Sandpier have been recorded at Hexham Swamp, the Hunter Wetlands
Centre and Pambalong Nature Reserve.

There are 782 OEH BioNet Atlas records within 10 km of the study area, primarily within the
Hunter Wetlands National Park, where suitable habitat for the species occurs. Curlew Sandpiper
records within the broader Hunter Estuary are concentrated at a few key locations such as
Fullerton Cove and Stockton Sandspit, where records of 400+ birds have been described
(Herbert, 2007). Comparatively small numbers of individuals have been recorded at locations in
close proximity to the study area, including the Hunter Wetlands Centre (1-5), Hexham Swamp
(10) and Pambalong Nature Reserve (6-20), none of which have been identified as a key
foraging location for the species (Herbert, 2007).

The locations relevant to the proposal (that occur in or adjacent to the subject site) are not
thought to support a large number of birds from the local population utilising the Hunter Estuary
at large. Herbert (2007) states that a maximum of 5 individual Curlew Sandpipers are
‘occasionally recorded’ at the Hunter Wetlands Centre, a maximum of 10 individuals are ‘rarely
recorded’ at Hexham Swamp and up to 20 individuals have been observed at Pambalong
Nature Reserve. The number of individuals using potential habitat in and adjacent to the study
area is therefore estimated to be fewer than 20 individuals that may occasionally utilise habitat
within the study area on a seasonal and intermittent basis. This represents 0.4% of the NSW
population that may be impacted by the proposal (with the percentage of the local population
likely to be much less).

c) The extent to which the impact exceeds any threshold for the SAIll entity that is
specified in the Guidance to assist a decision —maker to determine a serious and
irreversible impact (OEH, 2017c)

Thresholds for SAIl entities are designed to assist in determining whether an impact is likely to
be serious and irreversible. Any area of mapped important habitat for the Curlew Sandpiper
triggers further assessment as an SAll entity, as explained at the beginning of Section 7.6.

The subject site intersects with habitat mapped as an important area for the Curlew Sandpiper
(as confirmed by OEH for this proposal) and therefore triggers the SAll threshold for the SAIl
entity. The extent of important habitat that is predicted to be removed includes 18.1 ha of exotic
grassland and 0.9 ha of native vegetation.

However, although the threshold for the SAll is triggered, a significant and/or irreversible impact
to the Curlew Sandpiper is not predicted due to the following reasons:

e Alarge proportion of the habitat mapped within the subject site to be removed consists of
exotic grassland (18.1 hectares) associated with the existing alignment of the HWC
Chichester rising main and Richmond Vale railway. This is not considered suitable habitat
for Curlew Sandpiper, which utilises the edges of shallow water in intertidal mudflats and
sheltered coasts (NSW Scientific Committee, 2011b).

e The 0.9 hectares of potential habitat to be removed is considered to be poor quality habitat
for the Curlew Sandpiper based on its proximity to previously disturbed habitat and exotic
vegetation.
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e The habitat in and adjacent to the subject site is considered to be marginal habitat due to
the low number of birds recorded there (Herbert, 2007). Most records for the species are
concentrated at other sites within the Hunter Estuary such as Stockton Sandspit and
Fullerton Cove, suggesting these represent more suitable, preferred foraging and roosting
areas.

e If any birds are utilising the area, disturbance will be minimised through appropriate
mitigation measures (as described in Section 7.3).

d) The likely impact (including direct and indirect impacts) that the proposal will have
on the habitat of the local population®, including:

i) Estimate of the change in habitat available to the local population as a result of the
proposal

Habitat mapped as important for the Curlew Sandpiper by OEH in and around the study area
includes habitat associated with known records of the species within Hexham Swamp, the
Hunter Wetlands Centre and Pambalong Nature Reserve. However, detailed vegetation
mapping of Kooragang and Hexham Swamp National Park indicates that there is at least
7000 ha of habitat within the Hunter Wetlands National Park (Winning, 2012) but only 75.2
hectares of potential Curlew Sandpiper habitat within the study area (associated with PCTs
1747, 1746, 1737 and 1808; see Table 6-1).

Within the study area, 0.9 hectares of this potential native habitat will be subject to direct
disturbances associated with widening the existing cleared alignment associated with the HWC
Chichester rising main and Richmond Vale railway. The direct change in habitat available to the
local Curlew Sandpiper population (i.e. the loss of 0.9 hectares of potential native habitat) as a
result of the proposal is considered minor due to the following reasons:

¢ The habitat being removed is located along the edge of the existing, historically disturbed
alignment, and occurs adjacent to primarily exotic grassland vegetation and is therefore
considered low quality habitat for the Curlew Sandpiper.

e The habitat in and directly adjacent to the study area (including the Hunter Wetlands
Centre, Hexham Swamp and Pambalong Nature Reserve), is thought to occasionally
attract only a small number of Curlew Sandpipers (up to 20) (Stuart, 2017), suggesting that
only a small fraction of the local population may occasionally use the site rather than relying
on it as a key foraging location.

e The Hunter Wetlands National Park consists of over 6000 hectares, with the majority of the
local Curlew Sandpiper population recorded consistently and in large numbers (>200
individuals) at several key locations outside the study area such as Fullerton Cove,
Stockton Sandspit, Ash Island and Deep Pond (Stuart, 2017).

This indicates that the potential habitat in and around the study area where small numbers of
individuals have occasionally been recorded, is not preferred habitat for the species within the
broader landscape of the Hunter Estuary. As the majority of the population does not frequent
the site, the change to available habitat, through both direct and indirect impacts, is considered
to be minor and relevant to a small number of individuals that may occasionally utilise the site. It
is therefore reasonable to conclude that the change in habitat available to the local population
as a result of the proposal is negligible.

ii) Proposed loss, modification, destruction or isolation of the available habitat used
by the local population

5 BloNet Atlas records or other documented, quantifiable means must be used by the assessor to estimate what
percentage of the species’ population and habitat is likely to be lost in the long term within the IBRA subregion
due to the direct and indirect impacts of the development OEH (2017a). Biodiversity Assessment Method. NSW
Office of Environment and Heritage..
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Approximately 0.9 hectares of potential habitat for the Curlew Sandpiper would be directly
impacted (removed) as a result of this proposal, a small fraction of the 75.2 hectares within the
study area and a negligible amount in the context of the Hunter Wetlands National Park as a
whole, which is over 6000 hectares and contains extensive suitable habitat for the Curlew
Sandpiper (Stuart, 2017). Furthermore, this habitat has already been subjected to historical
disturbance, as it is located along the existing, cleared alignment and as a result is not
considered to be preferred habitat for the species.

The habitat used by the vast majority of the local population of Curlew Sandpipers occurs
elsewhere in the Hunter Estuary, with only occasional records of a small number of individuals
(<20) recorded using the available habitat in and adjacent to the subject site (Stuart, 2017). This
suggests that any loss or modification to available Curlew Sandpiper habitat within the study
area is likely to impact on only a small number of individuals that may occasionally visit the site.

Although the proposal will transect areas of potential habitat, given the mobility of Curlew
Sandpipers this is not considered likely to isolate areas of available habitat and individuals are
considered capable of easily moving between patches of suitable habitat within the landscape.

The primary modification to potential Curlew Sandpiper habitat associated with the proposal is
the increased potential for disturbance associated with human recreational use of the site.
However, given the site does not appear to represent preferred habitat within the Hunter
Estuary and only a small number of individuals are thought to occasionally utilise the site
(Stuart, 2017), it is reasonable to conclude that the proposal will not result in displacement of
the local population. The existing track through the site is already used as an access track for
walkers and birdwatchers, suggesting that individuals may be habituated to background
disturbance associated with some human movements through the site.

i) Modification of habitat required for the maintenance of processes important to the
species’ life cycle, genetic diversity and long-term evolutionary development

The potential Curlew Sandpiper habitat that would be modified as a result of the proposal
includes 0.9 hectares of potential habitat that will be removed within the subject site and an
increase in disturbance associated with human recreational use of the track to the remaining
75.2 hectares within the study area.

The potential habitat in and adjacent to the study area may be utilised occasionally by a small
number of individuals (<20) for foraging and/or roosting, based on previous records in the area
(Stuart, 2017). However, given the broader landscape context, where favoured foraging and
roosting habitat for the species appears to be located at other sites within the Hunter Estuary
(Stuart, 2017), modification to this habitat is unlikely to disrupt processes important to the
species’ life cycle, genetic diversity or long-term evolutionary development. Extensive areas of
suitable habitat within the Hunter Estuary would still allow the local population to fulfil these
processes.

Given the low number of individuals thought to be utilising the site, the impacts of increased
disturbance are considered to be low, and appropriately controlled with mitigation measures
such as fencing and signage that will further reduce the likelihood of any impacts to birds that
may occasionally visit habitat surrounding the track.
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e) The likely impact on the ecology of the local population (i.e. breeding, foraging,
roosting and dispersal or movement pathways)

The ecology of the local population of Curlew Sandpipers is unlikely to be impacted by the
proposal due to the following reasons:

e The habitat in and directly adjacent to the study area (including the Hunter Wetlands
Centre, Hexham Swamp and Pambalong Nature Reserve), is thought to occasionally
support only a small number of individuals (up to 20) (Stuart, 2017), suggesting that it is not
key foraging or roosting habitat for the local population such that its modification would
impact the ecology of the local population.

e  The Hunter Wetlands National Park consists of over 6000 hectares, with the majority of the
local Curlew Sandpiper population recorded in large numbers (>200 individuals) at several
key locations outside the study area such as Fullerton Cove, Stockton Sandspit, Ash Island
and Deep Pond (Stuart, 2017). Key foraging and roosting locations important to the ecology
of the local population are therefore considered to be outside the area of habitat subject to
impact as a result of the proposal, and the proposal is not likely to compromise the ability of
the local population to forage, roost or disperse successfully.

e The Curlew Sandpiper breeds in Siberia, however access to southern foraging grounds is
important to ensure adequate rest and nourishment to make the return journey north. The
proposal will not interfere with access to preferred foraging grounds in the adjacent Hunter
Estuary and is therefore not considered to compromise the ability of the Curlew Sandpiper
to successfully complete its lifecycle.

* The species is capable of undertaking long migrations and moving between areas of
adjacent habitat, therefore the proposal is not considered to interfere with dispersal or
movement pathways for the species.

e Mitigation measures associated with restricting construction to periods where the
shorebirds are in the northern hemisphere will reduce potential for disturbance to the birds
associated with noise, vehicles, machinery and increased human presence during
construction.

e Mitigation measures requiring the implementation of appropriate erosion and sediment
controls will reduce any potential for damage to foraging habitat from sedimentation, run-off
or pollution.

e |Installation of appropriate fencing and signage will reduce the likelihood of any impacts
from increased human recreation to birds that may occasionally visit the potential habitat
surrounding the track.

f) a description of the extent to which the local population will become fragmented or
isolated as a result of the proposed development

The species is capable of undertaking large migrations, and is not sedentary within the foraging
or roosting grounds it visits in the Hunter Estuary. The occasional records of individuals at
Hexham Swamp, the Hunter Wetlands Centre and Pambalong Nature Reserve, indicate that
individuals visit these locations on occasion as part of a broader network of preferred sites in the
Hunter Estuary and beyond. The proposal is unlikely to cause any restrictions to such
movements, and therefore will not fragment or isolate the population. Individuals utilising habitat
associated with the study area and surrounds, will still be able to access this habitat.
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dg) The relationship of the local population to other population(s) of the species. This
must include consideration of the interaction and importance of the local population
to other population(s) for factors such as breeding, dispersal and genetic
viability/diversity, and whether the local population is at the limit of the species’
range

The Curlew Sandpiper breeds in Siberia and migrates south during non-breeding periods across
a wide range of global areas, including the East Asian-Australasian Flyaway, which is thought to
support approximately 13% of the global population (Bamford et al., 2008). Their distribution
within Australia is widespread, but mostly limited to coastal regions from Queensland and the
Northern Territory to as far south as Tasmania (DEE, 2015). The population of Curlew
Sandpiper in NSW is thought to be around 2500 birds, with the Hunter Estuary considered to be
an important site due to historical records of large numbers of birds being recorded there
(Herbert, 2007).

The proposal is not considered to impose any restrictions on the interaction of the local Curlew
Sandpiper population with other populations either within Australia or beyond. The proposal is
not considered to interfere with the ability of the Curlew Sandpiper to meet its foraging and
roosting needs while present in the Hunter Estuary, and it is therefore unlikely to impose any
additional threats to individual survival that may impact upon factors such as breeding, genetics
or dispersal.

h) The extent to which the proposal will lead to an increase in threats and indirect
impacts, including impacts from invasive species that may in turn lead to a decrease
in the viability of the local population

The proposal is considered unlikely to lead to an increase in impacts from invasive species
above that which already occurs as a result of historical activities within the site such as the
creation of the existing alignment through areas of Curlew Sandpiper habitat.

Noise and disturbance associated with construction would be a key disturbance factor, but
mitigating this by restricting construction to periods when the birds have migrated to the
northern hemisphere would offset this risk sufficiently to ensure the local population wouldn’t
incur impacts.

The main concerns for indirect impacts to the species relate to the potential for increased
human movement and noise that may lead to disturbance of individuals that visit the site. As
previously discussed, due to the small number of individuals recorded at relevant locations in
and adjacent to the study area (<20), it is unlikely that the local population that utilises the
broader Hunter Estuary, is reliant on these sites. As such, disturbances to individuals utilising
the area are unlikely to contribute to a decrease in the viability of the local population, given the
ability of these individuals to retreat to preferred feeding and roosting grounds in the broader
Hunter Estuary to fulfil their ecological requirements.

Furthermore, it is possible that birds have already become habituated to a certain level of
background disturbance, given the urban nature of the site and the prevalence of walkers,
vehicles and other noises already using the area, particularly around the Hunter Wetlands
Centre.

Appropriate signage should be erected at all entrance points of the trail to areas mapped as
important habitat for this species prohibiting dogs, as well as fencing to reduce humans from
diverging from the path. Such mitigation measures are likely to reduce the potential for
disturbance if the Curlew Sandpiper is present in the vicinity of the study area.
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Due to the existing rail alignment, indirect impacts such as edge effects are unlikely to increase
with the proposed vegetation clearance. Impacts from pollutions, spread of pathogens and
weeds are addressed in Section 7, and include the implementation of CEMPs and Sediment
and Erosion Management Plans to minimise impacts from construction activities.

i) An estimate of the area, or number of populations and size of populations that is in
the reserve system in NSW, the IBRA region and the IBRA subregion

The most recent estimate of the number of mature individuals in Australia was 115,000, with a
decreasing trend (TSSC, 2015). According to the endangered species listing for the Curlew
Sandpiper, the current estimated population within NSW is fewer than 2,500 individuals, with the
Hunter Estuary considered the most important site for the species in NSW (NSW Scientific
Committee, 2011b). Records summarised by Herbert (2007) suggests that 200 — 300 Curlew
Sandpiper were recorded in the Hunter Estuary each season between 2000 — 2007 (NSW
Scientific Committee, 2011b).

The importance of the Hunter Estuary to the Curlew Sandpiper, is reflected by the protection of
over 6000 hectares within the Hunter Wetlands National Park, almost 3000 of which forms part
of the Hunter Estuary Wetlands Ramsar site (which also includes the nearby Hunter Wetlands
Centre). Most importantly, the locations where the Curlew Sandpiper have been recorded in the
largest numbers, are protected within the NSW reserve system, ensuring available preferred
habitat remains protected for the species.

j)  The measure(s) proposed to contribute to the recovery of the species in the IBRA
subregion

Contribution to the species recovery in the region will be achieved through securing offset land
based on the amount of vegetation mapped as important habitat for the Curlew Sandpiper (a
Candidate Threatened Species using the BAM calculator) that is removed. The species credits
that would be required to offset the impacts of the proposal on candidate threatened species are
summarised in Table 8-2. Securing an appropriate offset would contribute to the protection of
habitat for the Curlew Sandpiper.

7.7 Consideration of MNES

This section provides a summary of the MNES that were identified (or were considered likely to
occur) within the study area and could potentially be impacted by the proposal. Under the EPBC
Act an activity is required for referral to the Australian Government Environmental Minister if it is
likely to have, or will have, a significant impact on a Matter of National Significance (MNES)
(DotE, 2013).

7.7.1 Threatened ecological communities

The proposal is unlikely to have a significant impact on critically endangered and endangered
EPBC Act-listed TECs identified in the subject site (Appendix F) as:

e The proposal has been located and designed to minimise impacts on the local occurrences
off these TECs. Only a thin strip of disturbed edge habitat will be removed which represents
a small percentage of the local occurrences of the TECs.

e  The proposal will result in minor fragmentation of these TECs within the study area.
e The proposal will not impact on habitat that is critical to the survival of these communities.

e  Mitigation measures will be implemented to avoid/minimise impacts on higher quality
adjoining areas that will be retained.

e The proposal is unlikely to affect the recovery of the TECs.
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7.7.2 Threatened species

Green and Golden Bell Frog

The subject site contains wetland vegetation that represents habitat for the Sandgate/Hexham
Swamp key population of the Green and Golden Bell Frog (DEC, 2005; DECC, 2007). This
population is not always detectable and there has been some conjecture as to whether it is still
extant (DEC, 2005; DECC, 2007). Surveys completed in 2019 for this BDAR did not detect the
species, however the conditions at the time of survey where unfavourable and outside the
preferred survey period.

Although accessible records within the study area are from 1990 or earlier (OEH, 2018c),
information on the Sandgate/Hexham key population indicates that the species has been
recorded after this time (DEC, 2005; DECC, 2007), possibly as recently as 10 years ago (pers.
comm. M. Mahoney, 2018). The recovery plan for the species acknowledges that the
Sandgate/Hexham Swamp key population is transient nature and takes the view that the
population is still extant and merely occupying other components of the extensive potential
habitat comprising parts of the Hexham Swamp wetland (DEC, 2005). Considering this, the
species is assumed to be present within the study area, albeit in a transient manner.

According to the EPBC Act significant impact guidelines for the species (EPBC Act Policy
Statement 3.19, DEWHA, 2009), all existing populations for the purposes of the guidelines are
treated as important populations.

As described by DEWHA (2009), a proposal could have a significant impact on the Vulnerable
listed Green and Golden Bell Frog if it results in:

Threshold 1. The removal or degradation of aquatic or ephemeral habitat either where the
Green and Golden Bell Frog has been recorded since 1995 or habitat that has been assessed
as being suitable according to these guidelines. This can include impacts from Chytrid fungus or
Gambusia originating off-site.

Threshold 2. The removal or degradation of terrestrial habitat within 200 metres of habitat
identified in threshold 1.

Threshold 3. Breaking the continuity of vegetation fringing ephemeral or permanent waterways
or other vegetated corridors linking habitats meeting the criteria in threshold 1.

The proposal is likely to meet Threshold 1 and/or Threshold 2 if the views of the recovery plan
for the species is upheld and the population is assumed to be present in the study area. The
EPBC Act Policy Statement 3.19 states ‘a referral under the EPBC Act should be considered’ if
an action meets one or more of the policy thresholds (DEWHA, 2009).

Notwithstanding the above, the proposal is unlikely to have a significant impact on the Green
and Golden Bell Frog (Appendix F) as:

e The population is known to be transient and may occur across a larger area such that
construction activities could have a high probability of avoiding interactions with individuals.

e The proposal would remove 3.3 ha of edge vegetation along an existing cleared corridor.

e The majority of areas of potential habitat within the study area would not be impacted by
the proposal.

e Most suitable breeding habitat in the study area occurs outside of the construction footprint.

e  Construction would be conducted outside of the breeding season, therefore avoiding
impacts to the species lifecycle.
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e Mitigation measures would be put in place to minimise and manage risks such as
introduction and/or spread of invasive species and pathogens during construction.

e The proposal is unlikely to isolate the population, or create a permanent barrier that would
fragment the population into two populations.

Large-eared Pied Bat

The 2019 acoustic microbat surveys recorded ‘definite’ calls of the Vulnerable listed Large-
eared Pied Bat at the M1 tunnel (Chalinolobus dwyeri) (refer to 5.4.1) and the species is
concluded to be roosting in the tunnel in low numbers. These roosting habitats are not
considered suitable breeding habitat for the species. Maternity roosts for the Large-eared Pied
Bat occur in a small number of known locations associated with sandstone escarpments
(DERM, 2011) and have specific requirements, including lare caves with dome roofs and a
stable microclimate with specific temperature and humidity ranges (DERM, 2011). The nature of
the habitat within the M1 tunnel suggests that although unsuitable for breeding, it may be
utilised on occasion by a small number of individuals as a temporary and transient roost site. No
other suitable roosting habitat for the species was detected in the study area.

The proposal includes the removal of a linear strip of vegetation associated with an existing
track, which contains 1.6 ha of marginal potential foraging habitat for the species. This is a very
small fraction of available habitat in the broader landscape for this highly mobile species, and as
the study area is surrounded by large extents of contiguous native woodland vegetation that
would represent higher quality foraging habitat for the species, the impact of removal of this
vegetation is considered negligible.

The proposal is unlikely to have a significant impact on the Large-eared Pied Bat (Appendix F)
as:

e The habitat is not considered suitable to support an important population of the species,
therefore no impacts to important populations of the species will occur.

¢ No habitat critical to the survival of the species will be adversely affected.
¢ No habitat will be modified such that the species is likely to decline as a result.

e No invasive species that are harmful to the species are likely to become established in its
habitat as a result of the proposal.

e No diseases that would cause the species to decline are likely to be introduced as a result
of the proposal.

e The proposal does not interfere with the recovery of the species.

Curlew Sandpiper

Curlew sandpipers are a common summer migrant found throughout the Hunter Estuary,
primarily in saline habitats (Herbert, 2007). Though the Hunter Estuary has previously been
thought to support up to 4000 individuals (when the species is in Australia), declining counts
suggest that this has not been the case for several years (Brereton and Taylor-Wood, 2010).
The frequency of counts exceeding 200 birds has declined since 1999, with the total NSW
population thought to be approximately 2500 individuals (NSW Scientific Committee, 2011b). It
has even been suggested that the changes within the estuary (particularly to tidal regimes) may
have resulted in much of the previously suitable habitat for the species being no longer
available (ARS, 2006).
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The areas of habitat mapped as important for the Curlew Sandpiper by OEH are largely
associated with known sites for wetland and migratory bird species in the Hunter Estuary
including Hexham Swamp, the Hunter Wetlands Centre, Pambalong Nature Reserve, Minmi
Sewage Treatment works, Market Swamp and Antennae wetland (Herbert, 2007). Of these
locations, Curlew Sandpier have been recorded at Hexham Swamp, the Hunter Wetlands
Centre and Pambalong Nature Reserve.

The locations relevant to the proposal (that occur in or adjacent to the subject site) are not
thought to support a large number of birds from the local population utilising the Hunter Estuary
at large. Herbert (2007) states that a maximum of 5 individual Curlew Sandpipers are
‘occasionally recorded’ at the Hunter Wetlands Centre, a maximum of 10 individuals are ‘rarely
recorded’ at Hexham Swamp and up to 20 individuals have been observed at Pambalong
Nature Reserve.

The number of individuals using potential habitat in and adjacent to the study area is therefore
estimated to be fewer than 20 individuals that may occasionally utilise habitat within the study
area on a seasonal and intermittent basis.

Considering the above, proposal is unlikely to have a significant impact on the Curlew
Sandpiper for the following reasons (Appendix F):

e  Within the Hunter Estuary, records for the Curlew Sandpiper are concentrated east of the
study area at locations such as Fullerton Cove and Stockton Sandspit.

e According to Herbert (2007) the Curlew Sandpiper has occurred occasionally in low
numbers at significant wetlands associated with the study area (such as Pambalong Nature
Reserve, Hexham Swamp and the Hunter Wetlands Centre).This low number of records
associated with the study area suggests that the habitat is marginal for the species.

e Removal of 0.9 ha of marginal potential habitat for the Curlew Sandpiper is therefore
unlikely to result in a significant impact to the species.

Red Knot

The Hunter Estuary has been known to support over 1000 individual Red Knots (Herbert, 2007)
(0.5% of the East Asian Australasian Flyway population). Individuals tend to arrive in the Hunter
Estuary in September, foraging for a short time before the majority move further south to
Victoria (Herbert, 2007).

Although the Hunter Estuary at times supports a large population of the species, Red Knot
appear to confine their activities to key locations such as Kooragang Dykes where they are most
often observed, Stockton Spit and occasionally at Fullerton Cove Beach and Ash Island
(Herbert, 2007). The Red Knot had not been recorded at any of the significant wetlands
associated with the study area (such as Pambalong Nature Reserve, Hexham Swamp and the
Hunter Wetlands Centre) as of 2007 (Herbert, 2007), however recent records in the Atlas of
Living Australia suggests a small number of individuals may occasionally visit the Hexham
Swamp.

Considering the above, proposal is unlikely to have a significant impact on the Red Knot for the
following reasons (Appendix F):

e  The Hunter Estuary is known to support a large population of Red Knots at certain times on
their migration from the northern hemisphere to foraging grounds further south.

e Within the Hunter Estuary, records of the Red Knot are primarily associated with saline
sites such as Stockton Sandspit and Fullerton Cove and Ash Island (Herbert, 2007).
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e The Red Knot had not been recorded at any of the significant wetlands associated with the
study area (such as Pambalong Nature Reserve, Hexham Swamp and the Hunter
Wetlands Centre) until recently, with a small number of individuals recorded in the Atlas of
Living Australia in 2018.

e The absence of records of the species at these locations suggests habitat within the study
area is low quality for the species, and individuals are unlikely to occur there on a regular
basis.

e Removal of 0.9 ha of marginal potential habitat for the Red Knot is therefore unlikely to
result in a significant impact to the species.

Eastern Curlew

The Hunter Estuary is an internationally important site for the Eastern Curlew as it supports
more than 1% of the population (Brereton and Taylor-Wood, 2010). The 1% threshold for the
species is 380 individuals (Bamford et al., 2008), although maximum counts for the species
have recorded between 800 and 1000 Eastern Curlews in the Hunter Estuary up until the late
1990s (Herbert, 2007). The Hunter Estuary population is considered an important population for
the Eastern Curlew.

However, within the Hunter Estuary at large, Eastern Curlews confine their foraging and
roosting activities to the saline parts, particularly sites in and around the North Arm of the Hunter
River. Kooragang Dykes and Stockton Sandspit regularly record the most numbers of
individuals and are key foraging sites for the local population, with Windeyeres Reach the
preferred nocturnal roost location. According to Herbert (2007) the Eastern Curlew has not been
recorded at any of the significant wetlands associated with the study area (such as Pambalong
Nature Reserve, Hexham Swamp and the Hunter Wetlands Centre). This is likely due to the
species preference for large intertidal mudflats and sandflats, often with beds of seagrass. In
contrast, Hexham Swamp for example, has undergone drainage works and closure of tidal
floodgates that have prevented tidal inundation (Herbert, 2007), and potential habitat within the
study area is therefore considered marginal for the species.

Considering the above, proposal is unlikely to have a significant impact on the Eastern Curlew
for the following reasons (Appendix F):

e The Hunter Estuary is known to support an important population of the Eastern Curlew (up
to 1000 birds or >1% of the East Asian Australasian Flyway).

e Within the Hunter Estuary, the Eastern Curlew population confines its activity to saline
sites, particularly Stockton Sandspit and Fullerton Cover.

e According to Herbert (2007) the Eastern Curlew has not been recorded at any of the
significant wetlands associated with the study area (such as Pambalong Nature Reserve,
Hexham Swamp and the Hunter Wetlands Centre).

e The absence of records of the species at these locations suggests habitat within the study
area is low quality for the species, and individuals are unlikely to occur there.

e The proposal is therefore unlikely to result in a significant impact to the Eastern Curlew.

Bar-tailed Godwit

Considering the above, proposal is unlikely to have a significant impact on the Bar-tailed Godwit
for the following reasons (Appendix F):

e  Within the Hunter Estuary, the Bar-tailed Godwit population confines its activity to saline
sites, particularly Stockton Sandspit and Fullerton Cove (Herbert, 2007).
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e According to Herbert (2007), the Bar-tailed Godwit has not been recorded at any of the
significant wetlands associated with the study area (such as Pambalong Nature Reserve,
Hexham Swamp and the Hunter Wetlands Centre).

e The absence of records of the species at these locations suggests habitat within the study
area is low quality for the species, and individuals are unlikely to occur there.

e Removal of 0.9 ha of marginal potential habitat for the Bar-tailed Godwit is therefore
unlikely to result in a significant impact to the species.

Australasian Bittern

The Australasian Bittern is solitary and cryptic, hence rarely observed (Herbert, 2007). The
population is considered to be declining due to a reduction in the area of occupancy of the
species associated with the clearing or modification of wetlands for development (TSSC, 2019).

Over half to two thirds of the national population is estimated to occur in NSW, an estimated
660-1660 mature individuals (NSW Scientific Committee, 2011a).

Herbert (2007) considers that there is sufficient habitat within the Hunter Estuary to support a
significant population of the species, including breeding habitat, although breeding has not been
recorded. Most of the records within Hunter Estuary occur at Hexham Swamp, where
modifications to the tidal regime have tended to increase the potential habitat for bitterns in the
form of increasing the area of Phragmites and Typha dominated freshwater swamps (Herbert,
2007).

The area of potential habitat for the population within the study area includes approximately 93
hectares. Approximately 1.7 hectares of this vegetation will be removed as part of the proposal.
This habitat is along the edge of the existing cleared areas previously subjected to disturbance
associated with installation of the HWC Chichester rising main and Richmond Vale railway, and
is therefore considered to be low value potential habitat in comparison to the broad extents of
high quality habitat that exist throughout the Hunter Wetlands National Park and associated
Hunter Estuary Ramsar site.

Considering the above, proposal is unlikely to have a significant impact on the Australasian
Bittern for the following reasons (Appendix F):

e  The Hunter Estuary is likely to support an important population of the Australasian Bittern.

e Extensive habitat within the Hunter Estuary exists for the local population, which is capable
of undertaking large movements between areas of suitable habitat.

e The 1.7 hectares of potential habitat for the species that is being removed is not considered
critical habitat due to its location at the edge of a previously disturbed alignment likely to be
unsuitable for this shy and cryptic species that prefers dense vegetation.

e Removal of this habitat is not considered likely to have an adverse effect on the species.

7.7.3 Migratory species

The following migratory species were assessed as an MNES in Appendix F, except those
marked with an asterisk (*) which were assessed as threatened species in Section 7.7.2:

e Latham’s Snipe (Gallinago hardwickii)

e  Marsh Sandpiper (Tringa stagnatilis)

e  Sharp-tailed Sandpiper (Calidris acuminata)
e Common Greenshank (Tringa nebularia)

e Glossy Ibis (Plegadis falcinellus)
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e *Red Knot (Calidris canutus)

e  *Curlew Sandpiper (Calidris ferruginea)

e *Bar-tailed Godwit (Limosa lapponica baueri)

e *Eastern Curlew (Numenius madagascariensis)

All of the above species except the Glossy Ibis are regular, common or usual summer migrants
to the Hunter Estuary (Herbert, 2007). All species except the Glossy Ibis breed in in the northern
hemisphere. The Glossy Ibis is not known to breed in the Hunter Estuary and is treated as a
bird of passage, with occurrence and numbers varying according to local and regional
conditions (Herbert, 2007).

Discussion on important habitat for these species are provided in Appendix F to support the
assessment of significance prepared for migratory MNES. The assessment of significant
impacts indicated that no significant impacts are likely to occur as a result of the proposal (see
Appendix F) given that:

e The 3.3 ha of native vegetation being removed is considered marginal due it its location
along the edge of the existing cleared areas previously subjected to disturbance associated
with installation of the HWC Chichester rising main and Richmond Vale railway, and is
therefore considered to be low value potential habitat in comparison to the broad extents of
high quality habitat that exist throughout the Hunter Wetlands National Park and associated
Hunter Estuary Ramsar site.

e Implementation of mitigation measures (detailed in Section 7.3) would reduce the potential
for disturbance to these species and modification to habitat.
7.7.4 Wetlands of international importance (Ramsar wetlands)

The Hunter Estuary Wetlands Ramsar Site (No. 24) is located at the Hunter Wetlands Centre
site (see Figure 4-4). Within the Hunter Wetlands Centre, approximately 0.6 ha of native
vegetation along the edges of an existing unsealed track will be removed or trimmed to
accommodate the construction of the pathway. Approximately 0.2 ha of this vegetation
represents rainforest or open forest types, with the remaining 0.4 ha representing
wetland/swamp forest vegetation types (see Table 7-2).

The assessment of significant impacts indicated that no significant impacts are likely to occur as
a result of the proposal (see Appendix F) given that:

e The proposal is appropriately located along an existing track to minimise the area of impact
on native vegetation.

e The area of impact will be limited to approximately 0.6 ha of vegetation along the edges of
the existing track.

e The proposal is unlikely to substantially change the hydrological regime of the Ramsar site.
e Measures are proposed to protect species and habitat associated with the wetlands.
e Measures are proposed to protect water quality within the wetlands.

e Measures are proposed to prevent the spread of invasive species within the wetlands.
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Table 7-2 Vegetation proposed to be removed within the Hunter Wetlands
Centre (i.e. Ramsar site)

Plant community type Area (ha)

Jackwood - Lilly Pilly - Sassafras riparian warm temperate rainforest of 0.17

the Central Coast (PCT 1528)

Spotted Gum - Broad-leaved Mahogany - Red Ironbark shrubby open 0.02

forest (PCT 1590)

Swamp Mahogany - Flax-leaved Paperbark swamp forest on coastal 0.21

lowlands of the Central Coast (PCT 1718)

Swamp Oak - Sea Rush - Baumea juncea swamp forest on coastal 0.14

lowlands of the Central Coast and Lower North Coast (PCT 1727)

Typha Rushland (PCT 1737) > 0.001
Subtotal native vegetation (ha) 0.6

Plantings 0.12

Exotic grassland 0.01

Cleared 0.09

Total area (ha) 0.8
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Offset and credit summary

8.1 BC Act offset requirements

8.1.1 Impacts requiring offset

Impacts associated with the proposal that require offsetting include the removal of 3.3 ha of
native vegetation, and associated habitat for threatened biota. Impacts within the subject site
that require biodiversity offsets are shown on Figure 8-1. The Biodiversity credit report is
included in Appendix E and key findings are summarised below.

Ecosystem credits

The data from the fieldwork and mapping was entered into version 1.2.6.00 of the BAM credit
calculator as a ‘Development Assessment’ to determine the number and type of biodiversity
credits that would be required to offset impacts of the proposal.

There are 3.3 hectares of native vegetation (woody and non-woody) within the subject site that
would be impacted by the proposal. It is assumed that the construction of the pathway and
associated facilities would remove all the vegetation within the subject site.

The ecosystem credits types that would be required to offset the impacts of the proposal on
native vegetation are summarised in Table 8-1.

Species credits

The Barking Owl, Black-necked Stork, Brown Treecreeper, Eastern Freetail Bat, Little Bentwing-
bat, Little Eagle, White-bellied Sea Eagle, White-fronted Chat and Yellow-bellied Sheathtail Bat
were recorded within the subject site during field surveys and are confirmed predicted
threatened species for this assessment. The ecosystem credits listed above would offset the
removal of habitat for these species.

Of these, the Barking Owl, Eastern Freetail Bat, Little Bentwing-bat, Little Eagle and White-
bellied Sea Eagle are dual credit species, for which the species credit component is associated
with breeding habitat. No suitable breeding habitat is present within the subject site for these
species and therefore, no species credits have been calculated for these species.

There are six candidate threatened species for which offsets are required. The species credits
that would be required to offset the impacts of the proposal on these candidate threatened
species are summarised in Table 8-2.
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8.1.2 Impacts not requiring further assessment

Assessment is not required for areas of the subject site without native vegetation. No credits
were calculated for areas containing non-native vegetation. These areas are still assessed for
threatened species habitat in accordance with Section 6 of the BAM (OEH, 2017a). The
assessment indicates that predicted impacts on non-native vegetation is unlikely to have a
significant impact on threatened species (namely migratory birds that may roost on grassy
embankments).

8.1.3 Options to meet offset obligations/approach to delivering offsets

In accordance with the offset rules established by the Biodiversity Conservation Regulation
2017 there are various means by which offset obligations can be met. These include:

e Retiring the appropriate credits from an established stewardship site.
e Monetary payment directly into the Biodiversity Conservation Fund (BCF).

e Funding an approved biodiversity action. Funding a biodiversity action may be available as
a last resort, subject to consultation with approval authorities, if all other options are
determined to be unsuitable.

Existing biodiversity credits

The preferred approach to offset the residual impacts of the proposal is to secure and retire
appropriate credits from stewardship site/s that fit within the trading rules of the BOS in
accordance with the ‘like for like’ report generated by the credit calculator. The like for like
trading rules for the biodiversity credits required for the proposal are listed in the credit report
provided in Appendix E. Matching credits can be acquired either:

e  Through purchase from the credit market, or

e By establishing a Biodiversity Stewardship site (i.e. an offset site) that can generate
matching credits to offset the Project

If such credits are unavailable, credits would be sourced in accordance with the ‘variation report’
generated by the BAM calculator.

Payment into the Biodiversity Conservation Fund

A payment to the Biodiversity Conservation Trust (BCT) could be considered if a suitable
number and type of biodiversity credits could not be secured from third parties.

The BCF is administered by the BCT to ensure that landowners have the funds needed to carry
out management actions on Stewardship sites and provides a financial incentive to landowners
to carry out those actions. Under certain circumstances, a payment can be made directly into
the BCF by proponents to offset the impacts of a proposed development in lieu of purchasing
and retiring biodiversity credits. The BCT must then use funds in the BCF to purchase and retire
appropriate biodiversity credits. The value of the payment is determined using the Offset
Payments Calculator, which incorporates the credit price as well as a risk premium and
administrative costs.

It should be noted that payment for offsets are subject to change and that credit payment prices
are reviewed by the BCT quarterly. The payment amounts presented in Table 8-3 and Table 8-4
below were calculated and valid as of 4 July 2019.
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Table 8-3 Estimated biodiversity offset (ecosystem credit) payment price

Price per

credit No. of

(including risk Final credits

Credit class ecosystem

remiums and :
P credits

administrative
costs)

1528 - Jackwood - Lilly Pilly - Sassafras $2,723.34 6 $16,340.02
riparian warm temperate rainforest of the

Central Coast.

1568 - Blackbutt - Turpentine - Sydney $2,723.34 4 $10,893.35
Blue Gum mesic tall open forest on

ranges of the Central Coast

price

1598 - Forest Red Gum grassy open $1,651.98 22 $36,343.65
forest on floodplains of the lower Hunter
1718 - Swamp Mahogany - Flax-leaved $3,308.83 8 $26,470.60

Paperbark swamp forest on coastal

lowlands of the Central Coast

1727 - Swamp Oak - Sea Rush - Baumea $5,216.29 9 $46,946.64
juncea swamp forest on coastal lowlands

of the Central Coast and Lower North

Coast

1747 - Grey Mangrove low closed forest $2,723.34 9 $24,510.03
1737 - Typha rushland $2,723.34 34 $92,593.46
Subtotal (excl. GST) $254,097.75
GST $25,409.78
Total $279,507.52

Table 8-4 Estimated biodiversity offset (species credit) payment price

: Ve Price per Risk Admin e .Of Final credits
Speeis SEID credit [ premium cost | SPectes price
(BC Act) credits

Curlew Sandpiper E $506.66  19.99% $20.00 56 $35,164.71
Large-eared Pied V $725.00 19.99% $20.00 54 $48,056.08
Bat
Black-tailed V $506.66  19.99% $20.00 37 $23,233.83
Godwit
Green and E $7,112.66 19.99% $20.00 95 $812,675.67
Golden Bell Frog
Southern Myotis V $725.00 19.99% $20.00 14 $12,458.98
Terek Sandpiper \% $506.66 19.99%  $20.00 37 $23,233.83
Subtotal (excl. GST) $954,823.10
GST $95,482.31
Total species credits (incl. GST) $1,050,305.41

8.2 Offsets for impacts on MNES

As previously discussed, some biota identified in this BDAR are MNES listed under the
Commonwealth EPBC Act, including threatened ecological communities (saltmarsh
communities and Swamp Oak swamp forest), the Green and Golden Bell Frog, Large-eared
Pied Bat, Curlew Sandpiper, Eastern Curlew, Red Knot, Bar-tailed Godwit and migratory
wetland birds. Additional assessment and approval could be required under the EPBC Act if the
proposal is declared a controlled action due to significant residual impacts on one or more of
these MNES.
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The Commonwealth DEE would require biodiversity offsets, determined in accordance with the
Environment Protection and Biodiversity Conservation Act 1999 Environmental Offsets Policy
(EPBC Act Offsets Policy) (DSEWPaC, 2012b), for any significant residual impacts on specific
MNES.

The assessments of significance prepared for the relevant MNES identified in this BDAR
(Appendix F) and discussed in Section 7.7 indicates that the proposal is unlikely to have a
significant impact on MNES, and thus the proposal would not be a controlled action and no
offsets would be required under the EPBC Act. However, the proposal has potential to
significantly impact the Green and Golden Bell Frog according to the species specific significant
impact guidelines (DEWHA, 2009, and refer to Section 7.7.2.1) and a Referral is recommended
on that basis.

8.3 Offsetting of impacts on key fish habitats and protected
marine vegetation

The Policy and guidelines for fish habitat conservation and management (DPI, 2013) details
DPI’s policies and guidelines for mitigating and offsetting impacts on fish habitat. DPI enforces a
‘no net loss’ habitat policy as a permit condition or condition of consent. This applies to
development applications, including integrated developments.

Offsetting options to achieve a no net loss outcome include habitat rehabilitation and/or
provision of environmental compensation for impacts on fish habitat. In the case of mangroves
and saltmarsh, transplanting the vegetation from the impact site to a compensation site could be
required. A management plan must be prepared for any compensatory area of habitat (DPI,
2013) (DPI, 2013). NSW DPI calculates environmental compensation on a minimum 2:1 basis
for all key fish habitat (Types 1-3) to help redress other indirect impacts of development. This is
calculated at the rate of $51/m2 of impact area for marine and freshwater vegetation which
equates to $102/m? to meet the 2:1 habitat offset requirement (DPI, 2013).

Consultation with the Minister for Primary Industries would be undertaken for the proposal in
relation to potential impacts on protected marine vegetation (mangroves and saltmarsh) and key
fish habitat and the identification of an appropriate offset for such impacts.

In addition, the following permits may be required in relation to the bridge crossings at Fishery
and lronbark Creeks:

e  Section 201 — permit to carry out dredging or reclamation works (i.e. any excavation within,
or filling or draining of, water land. Any removal of woody debris, snags, rocks or freshwater
native aquatic vegetation or the removal of any other material from water land that disturbs,
moves or harms these in-stream habitats).

e Section 205 — permit to harm (cut, remove, damage, destroy, shade etc.) marine
vegetation (saltmarshes, mangroves, seagrass and seaweed).

e Section 219 — permit to obstruct the free passage of fish.
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Conclusion

The Richmond Vale Rail Trail is proposed along the former Richmond Vale railway between
Kurri Kurri and Shortland, and along the former Chichester to Newcastle water main between
Shortland and Tarro, through the Hunter Wetlands National Park and adjacent to a small section
of the Hunter Estuary Wetlands Ramsar site associated with the Hunter Wetlands Centre. The
Shortland to Tarro and Pambalong section of the Richmond Vale Rail Trail (the proposal) is the
subject of this BDAR.

Key biodiversity values

The proposal will traverse the Hunter Wetlands National Park from Pambalong to Shortland and
a small section of the Hunter Estuary Wetlands Ramsar site associated with the Hunter
Wetlands Centre. The Hunter Wetlands National Park and Hunter Estuary Wetlands Ramsar
site protect ecologically sensitive wetland environments and includes lands categorised as
Coastal SEPP wetlands, nationally and internationally important wetlands, habitat for a key
population of Green and Golden Bell Frog, important habitat for a number of migratory shorebird
species and protected estuarine vegetation. The Hunter Wetlands National Park is located
within the Ironbark Creek catchment, which has direct hydrogeographical connections to the
South Channel of the Hunter River and its associated deltaic habitats and is classified as key
fish habitat. The Hunter Wetlands National Park is also broadly bound by the Sugarloaf Range
to the west, which contains dry forest and escarpment habitats suitable for a number of native
forest species, including forest owls and Microchiropteran bats. Constructed tunnels and
culverts at the Pambalong end of the proposal are located near forest habitats that are well-
connected to habitats on the eastern fall of the Sugarloaf Range.

Considering the above, the key biodiversity values that the proposal is likely to have an impact
on include:

e Threatened species listed under the EPBC Act including the Large-eared Pied Bat, Green
and Golden Bell Frog, Eastern Curlew, Red Knot and Curlew Sandpiper.

e  Migratory species listed under the EPBC Act.

e Three threatened ecological communities listed under the EPBC Act.

e Seven threatened ecological communities listed under the BC Act.

e A number of ‘predicted’ and ‘candidate’ threatened species listed under the BC Act.

e Sensitive aquatic habitats and downstream receivers, including key fish habitat (protected
marine vegetation).

Avoidance and mitigation

The proposal has been developed to minimise the footprint as far as practical and is located to
take advantage of previously cleared areas associated with the existing railway and water main
corridor. Other design considerations discussed in this BDAR are likely to further minimise
vegetation loss, including use of boardwalks.
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Mitigation measures discussed in this BDAR have been proposed to further mitigate the
potential impacts of the proposal. A CEMP (or equivalent) would be required for the construction
phase of the proposal, and would be prepared prior to issue of the Construction Certificate. The
CEMP would include, as a minimum, industry-standard measures for the management of sail,
surface water, and weeds and pollutants. Potential impacts on waterways and aquatic habitats
and downstream receivers during construction would primarily be managed through the
implementation of erosion and sediment control measures, and appropriate hygiene protocols
under a CEMP. Lighting impacts on microbat roosts would be largely mitigated through detailed
design solutions. Effective use of soft barriers such as landscaped edges along the pathway
would be implemented to protect roosting wetland birds that would utilise the grassed
embankments along the pathway. The management of wetland birds, microbats and Green and
Golden Bell Frog would be coordinated through three management plans prepared as sub-
plans to the CEMP.

Residual impacts

The construction of the proposal will necessitate the removal of small areas of native vegetation
on the edges of the railway and water main corridor. The proposed vegetation loss includes:

e 3.3 ha of native vegetation representing marginal foraging and roosting habitat for wetland
and forest species.

e 2.8 haof TECs listed under the BC Act, of which 0.2 ha is also listed under the EPBC Act.

¢ 0.3 ha of mangrove and saltmarsh vegetation comprising protected marine vegetation
under the FM Act.

e Prescribed impacts identified in this BDAR include:
— Impacts of artificial lighting of the M1 tunnel on cave-roosting bat species, during
construction and after construction is completed.

— Potential impacts of increased pedestrian and cycle traffic along the pathway through
the Hunter Wetland National Park on migratory wetland birds.

Additional assessment of the Curlew Sandpiper as an SAll entity indicates that the proposal is
unlikely to have a serious and irreversible impact on the species.

Offsetting under the BC Act

The BDAR has identified the following offsetting requirements to address residual impacts on
threatened species and communities listed under the BC Act:

e 92 ecosystem credits to address loss of 3.3 ha of native vegetation representing TECs
and/or threatened species habitat for a number of predicted threatened species

e 293 species credits to address impacts on six candidate threatened species, including:

—  Curlew Sandpiper

— Large-eared Pied Bat

—  Black-tailed Godwit

—  Green and Golden Bell Frog
—  Southern Myotis
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Assessment under the EPBC Act and FM Act

The predicted loss of native vegetation is unlikely to cause a significant impact on TECs listed
under the EPBC Act or have significant adverse impacts on marine vegetation protected under
the FM Act. With the implementation of appropriate mitigation measures, the proposal is not
likely to have significant impacts on migratory wetland birds, threatened microbats and sensitive
aquatic environments, including key fish habitat and internationally important wetlands.

The proposal is located within an area known to support the Green and Golden Bell Frog
Sandgate/Hexham Swamp key population. Based on consideration of the significant impact
criteria for Vulnerable species, the proposal is unlikely to have a significant impact on the Green
and Golden Bell Frog. However, the proposal is likely to meet Threshold 1 and/or Threshold 2
set out in the species-specific significant impact guidelines (EPBC Act Policy Statement 3.19) as
works will occur, ‘within 200 metres of habitat... either where the Green and Golden Bell Frog
has been recorded since 1995 or habitat that has been assessed as being suitable according to
these guidelines’. The EPBC Act Policy Statement 3.19 states ‘a referral under the EPBC Act
should be considered’ if an action meets one or more of the policy thresholds.
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Appendix A - Threatened species likelihood of
occurrence assessment

Databases Searched

Office of Environment and Heritage (OEH) Threatened species profiles- threatened ecological
communities known or predicted to occur within the Hunter CMA subregion.

Department of the Environment and Energy (DEE) EPBC PMST Online Search.

Department of Primary Industries (DPI) Records viewer search for threatened and protected
aquatic species (Google Earth).

Office of Environment and Heritage (OEH) NSW Wildlife Atlas Search - threatened species
results within a 10 km buffer.

Likelihood of Occurrence
Matters considered in determining the likelihood of occurrence include:

e  Known natural distributions including prior records (database searches) and site survey
results

e  Geological/soil preferences

e  Specific habitat requirements (e.g. aquatic environs, seasonal nectar resources, tree
hollows etc.)

e (Climatic considerations (e.g. wet summers; snow fall)
e Home range size and habitat dependence
e  Topographical preferences (e.g. coastal headlands, ridgetops, midslopes, gilgai, wetlands)

The likelihood of occurrence scale is defined as follows:

Known Species known to occur within the site (e.g. breeding and foraging habitat; foraging
habitat; movement corridors). Detected on or immediately adjacent to the site.
High Presence of high value suitable habitat (e.g. breeding and foraging habitat; important

movement corridors). Not detected.

Moderate Presence of medium value suitable habitat (e.g. disturbed breeding conditions;
constrained foraging habitat; movement corridors). Not detected.

Low Presence of low value suitable habitat (e.g. disturbed conditions; isolated small
habitat area; fragmented movement corridors). Not detected.
None No suitable habitat or corridors linking suitable habitat present. Not detected.
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Appendix B - Flora and fauna species lists

GHD | Report for City of Newcastle - Richmond Vale Rail Trail - Shortland to Tarro & Pambalong, 2218317
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Appendix C - Vegetation integrity plot data
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BBAM plot/transect data within the study area

. . L P4 P5 P6 P7

Family Exotic Scientific name Common Name % Ab % Ab % Ab % Ab
Fabaceae *  Acacia saligna Golden Wreath Wattle 2 1
Rhamnaceae Alphitonia excelsa Red Ash 30 1
Amaranthaceae *  Alternanthera philoxeroides Alligator Weed 20 1000+
Chenopodiaceae *  Atriplex prostrata - 30 1000
Salviniaceae Azolla pinnata - 40 1000+
Plantaginaceae Bacopa monnieri Bacopa 2 1000
Ateraceae *  Bidens pilosa Cobblers Pegs 2 20
Cyperaceae Bolboschoenus caldwellii - 2 50 40 1000
Casuarinaceae Casuarina glauca Swamp Oak 50 12 20 4
Poaceae *  Cenchrus clandestinus Kikuyu Grass 70 1000 2 500
Apiaceae Centella asiatica Indian Pennywort 2 500
Chenopodiaceae *  Chenopodium sp. - 1 1
Asteraceae *  Cirsium vulgare Spear Thistle 3 10
Asteraceae *  Conyza bonariensis Flaxleaf Fleabane 2 50 2 50
Asteraceae *  Cotula coronopifolia Water Buttons 1 10 5 1000
Juncaginaceae Cycnogeton procerum Water Ribbons 5 1000 5 50 2 20
Poaceae Cynodon dactylon Couch 10 1000 1 500 2 1000+
Cyperaceae Eleocharis sphacelata - 5 200
Asteraceae Enydra woollsii - 1 5
Poaceae *  Eragrostis curvula African Lovegrass 1 10
Geraniaceae Geranium homeanum - 20 3
Juncaceae *  Juncus acutus Sharp Rush 2 10
Juncaceae Juncus kraussii Sea Rush 1 2
Poaceae Lachnagrostis filiformis - 2 100
Poaceae *  Lagurus ovatus Hare’s Tail Grass 3 1000 5 1000
Verbenaceae *  Lantana camara Lantana 5 1
Onagraceae Ludwigia peploides Water Primrose 5 100 20 1000+
Myrtaceae Melaleuca linariifolia Flax-leaved paperbark 60 15
Polygonaceae Persicaria decipiens Slender Knotweed 5 50
Polygonaceae Persicaria lapathifolia Pale Knotweed 2 20
Poaceae Phragmites australis Common Reed 80 1000
Rosaceae *  Rubus fruticosus sp. aggregate Blackberry 2 2
Cyperaceae Schoenoplectus validus - 10 100 1 2
Asteraceae *  Senecio madagascariensis Fireweed 2 20 2 50 1 10
Malvaceae *  Sida rhombifolia Paddy’s Lucerne 1 20
Solanaceae *  Solanum nigrum Black-berry Nightshade 1 1
Araceae Spirodela sp. - 40 1000+
Chenopodiaceae Suaeda australis Seablite 2 50
Fabaceae * Trifolium repens White Clover 1 50
Juncaginaceae Triglochin striata Streaked Arrowgrass 5 1000
Typhaceae Typha orientalis Broadleaf Cumbungi 2 20 50 100 35 1000+
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Appendix D - BAM calculator import data

GHD | Report for City of Newcastle - Richmond Vale Rail Trail - Shortland to Tarro & Pambalong, 2218317
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Appendix E - Biodiversity credit report

GHD | Report for City of Newcastle - Richmond Vale Rail Trail - Shortland to Tarro & Pambalong, 2218317
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Appendix F — Assessments of significance (MNES)

The proposal traverses the Hunter Wetlands National Park, which is associated with a number
of biodiversity values protected as Matters of National Environmental Significance (MNES)
under the EPBC Act.

Under the EPBC Act an action will require approval from the minister if the action has, will have,
or is likely to have, a significant impact on an MNES. Assessments of significance have been
prepared for the following MNES listed below, with reference to the relevant significant impact
criteria from the EPBC Act significant impact guidelines 1.1 (DotE, 2013). In the following tables,
the significant impact criteria have been reproduced verbatim, followed by the assessment
response.

Threatened ecological communities

* Lowland Rainforest of Subtropical Australia (CEEC)

e (Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East
Queensland ecological community (EEC)

Note that the Saltmarsh TEC is listed as vulnerable and does not need to be further assessed
(DotE, 2013).

Critically endangered and endangered species

e Eastern Curlew (CE, Mi)

e  Curlew Sandpiper (CE, Mi)

e Red Knot (E, Mi)

e Australasian Bittern (E)

Vulnerable threatened species
e |arge-eared Pied Bat
e  Green and Golden Bell Frog
e Bar-tailed Godwit (Mi)

Migratory birds (wetland specialists)
e Latham’s Snipe

e  Marsh Sandpiper

e  Sharp-tailed Sandpiper

e Common Greenshank

e  Glossy lbis

e *Eastern Curlew (CE)

e  *Curlew Sandpiper (CE)

e *Red Knot (E)

e *Bar-tailed Godwit (V)

(*) these species were assessed as threatened species.

Wetlands of international importance

e Hunter Estuary Wetlands Ramsar Site
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Critically endangered and endangered ecological
communities

Lowland Rainforest of Subtropical Australia

An action is likely to have a significant impact on a critically endangered or endangered
ecological community if there is a real chance or possibility that it will:

Reduce the extent of an ecological community,

The current extent of Lowland Rainforest within protected areas in NSW is 1988 hectares
(TSSC, 2011). A maximum of 0.18 hectares of Lowland Rainforest would be removed as a
result of the proposal, with 10.054 ha of Lowland Rainforest being retained within the locality.
This is 0.009% of the total ecological community extent within NSW and 1.79% within the
locality.

The proposal would result in a minor reduction in the extent of the ecological community
within the study area, however is unlikely to threaten its viability or persistence, since the area
to be impacted upon is an isolated patch, prone to edge effects, and planted with non-
endemic native species.

Fragment or increase fragmentation of an ecological community, for example by
clearing vegetation for roads or transmission lines,

The alignment for the proposal generally follows the route of existing pathways, which are
utilised by the Hunter Wetland Centre. Removal of vegetation along these pathways will
therefore reduce connectivity to a minor extent. Given the disturbance footprint is between 6-
10 metres within the community, the proposal is unlikely to fragment the habitat such that the
movement of flora and fauna species within the locality is impeded.

No areas of Lowland Rainforest will be isolated from other areas of habitat as a result of the
proposal.

Adversely affect habitat critical to the survival of an ecological community,

The community occurs within the Hunter Wetland Centre as a small patch that is presently
maintained as part of the centre grounds. Native non-endemic plantings have been
established in this patch that do not reflect the natural composition of this community. There
are large mature trees within the patch but there are no remnant trees that would represent
residual “pre-clearing” vegetation (sensu TSSC, 2011). Whilst connected to other surrounding
native vegetation communities, the occurrence of this ecological community in the study area
is not linked to other patches of the ecological community.

The community is naturally distributed much further north of the study area, being primarily
located from Maryborough QLD to the Clarence River in Grafton. There are isolated
occurrences between the Clarence River and Hunter River, such as the Bellinger and
Hastings valleys (TSSC, 2011). Regional mapping databases do not identify subtropical
rainforest within the Hunter Wetlands Centre; there is a possibility that the community may
have been established at the Hunter Wetlands Centre through planting efforts over a period of
time, rather than occurring naturally at this location.

The vegetation to be removed for the proposal consist of 0.18 hectares of the community
along a disturbed edge following an existing pathway. Considering this, and considering the
above, this area of habitat is not considered critical to the survival of the community.
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Lowland Rainforest of Subtropical Australia

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 is unlikely to modify or destroy abiotic factors necessary for the ecological
community’s survival due to the subject site restriction to the existing pathway and limited
development footprint impact within the community.

Cause a substantial change in the species composition of an occurrence of an

ecological community, including causing a decline or loss of functionality important
species, for example through regular burning or flora or fauna harvesting,

This ecological community is not subject to regular burning or flora and fauna harvesting. Due
to the minimal fragmentation extent as documented above, a change in species composition
will be unlikely. Due to the limited area impacted within the community, species composition is
unlikely to be significantly changed by the proposal. Exotic species encroachment may occur
due to the high accessibility of the trail and edge effects already impacting the ecological
community. The proposal is unlikely to cause a substantial change in the species
composition, since the area to be impacted upon is an isolated patch, prone to edge effects,
and planted with non-endemic native species.

Cause a substantial reduction in the quality or integrity of an occurrence of an
ecological community, including, but not limited to:

(i)assisting invasive species, that are harmful to the listed ecological community, to
become established, or

The 2019 floristic survey revealed that the composition of the Lowland rainforest has been
previously modified by planting of non-endemic native species and the minor encroachment
of weeds which has been facilitated by edge effects due to an adjacent walkway. Removal of
further vegetation within the disturbance footprint for the proposal may further increase edge
effects which could facilitate the spread of weeds and further modification of the community
within the study area. Ongoing management of weeds pre and post construction will therefore
be required to prevent further degradation of the CEEC.

Due to the minor extent of vegetation clearing proposed for the development, it is unlikely that
the composition of the ecological community in retained areas will be adversely modified such
that there will be a substantial reduction in the quality or integrity of the ecological community.

(ii) 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

Mobilisation of pollutants into the ecological community could occur during construction and
operational phases of the proposal. Potential impacts could include, but is not limited to:

e Fuel spills from plant and machinery
e Spills of construction materials such as concrete

e Runoff of sediment and construction materials during construction and herbicides within
maintenance phases

Mitigation measures to address these impacts include:

e Following the Construction Environment Management Plan as outlined within this
document

e |nstall and maintain sedimentation fences during construction as to minimise runoff into
the study area

e Documenting all use of herbicides, pesticides and chemicals used in accordance with any
future Vegetation Management Plans and the Pesticides Act 1999, such that there is no
adverse impact
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Lowland Rainforest of Subtropical Australia

e Monitoring of the ecological community to assess adjacent vegetation condition by using
techniques such as photo monitoring points

Provided that mitigation measures are put in place during construction and maintenance of
the trail, it is unlikely that mobilisation of potential pollutants will negatively impact upon the
ecological community.

Interfere with the recovery of an ecological community

The proposal is unlikely to interfere with the recovery of the ecological community. The
proposal would result in a minor reduction in the extent of the ecological community within the
study area, however is unlikely to threaten its viability or persistence, since the area to be
impacted upon is an isolated patch, prone to edge effects, and planted with non-endemic
native species.

Conclusion of Assessment

The proposal is unlikely to result in a significant impact on the Lowland Rainforest, pursuant

to the EPBC Act given:

® The proposal has been located and designed to minimise impacts on the local
occurrence. Only a thin strip of disturbed edge habitat will be removed which represents
a small percentage of the local occurrence of the TEC.

e The proposal will result in minor fragmentation of this vegetation within the study area.
e The proposal will not impact on habitat that is critical to the survival of the community.

e Mitigation measures will be implemented to avoid/minimise impacts on higher quality
adjoining areas that will be retained.

e The proposal is unlikely to affect the recovery of the TEC.

Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East
Queensland ecological community

An action is likely to have a significant impact on a critically endangered or endangered
ecological community if there is a real chance or possibility that it will:

Reduce the extent of an ecological community,

Coastal Swamp Oak Forest occurs in a narrow strip along the east coast from Curtis Island in
Queensland to near Bermagui in NSW, so its overall extent of occurrence is not limited, but it
has a ‘limited’” area of occupancy of around 32,000 hectares nationwide.

A maximum of 0.60 hectares of Swamp Oak Forest would be removed as a result of the
proposal, with 841.261 hectares of Swamp Oak Forest occurring elsewhere within the locality.
This is 0.001% of the total ecological community extent and 0.07% of the extent within the
locality. The subject site within this community is already modified from historical activities
such as construction of the Richmond Vale railway.

The vegetation that may be indirectly impacted represents a very small portion of the EEC
which is mapped within the locality. Given the small area of modified and degraded vegetation
within the proposal area that will be removed, any indirect impacts to a small area of this
community is unlikely to impact the long-term survival of the community within the locality.

Fragment or increase fragmentation of an ecological community, for example by
clearing vegetation for roads or transmission lines,

The regrowth of vegetation within the now disused Richmond Vale railway corridor has
increased connectivity between the Swamp Oak Forest on either side of the proposal area.
Removal of this vegetation will therefore reduce connectivity to a minor extent. Given the
disturbance footprint is 20 metres, the proposal is unlikely to further fragment the habitat such
that the movement of flora and fauna species will be restricted within the locality.
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Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East

Queensland ecological community

No areas of Swamp oak Floodplain Forest will be isolated from other areas of habitat as a
result of the proposal.

Adversely affect habitat critical to the survival of an ecological community,

The ecological community occurs along a riparian edge close to tributaries of the Hunter
River. The proposal footprint does not encroach on this riparian edge nor will the proposal
impede hydrological flows upstream. The Swamp Oak Forest is classified as a GDE,
therefore depending on the current hydrological flows to continue to survive. Because the
proposal does not impact upon any upstream flows, seed dispersal capabilities, pollinator
movements or the riparian edge itself, it is unlikely that the proposal will adversely affect the
habitat critical to its survival.

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 is unlikely to modify or destroy abiotic factors necessary for an ecological
community’s survival due to the existing historical footprint within the study area. The trail will
be developed on the existing rail embankment, and is therefore unlikely to have further
significant effects on abiotic factors such as hydrological flow as well as ground and surface
water levels. The proposal footprint does not impede on this riparian edge or its hydrological
flows upstream. The Swamp Oak Forest is classified as a GDE, therefore depending on the
current hydrological flows to continue to survive

Cause a substantial change in the species composition of an occurrence of an

ecological community, including causing a decline or loss of functionality important
species, for example through regular burning or flora or fauna harvesting,

Many extant occurrences of this ecological community are known to be highly weed-infested
and species poor. This community is largely defined by the dominance of Casuarina glauca
(Swamp Oak) in the canopy, with remaining diagnostics related to the locational characters of
the community rather than compositional characters (TSSC, 2018).

Within the study area, the occurrences of this community are consistent with the described
listing advice and is generally species-poor with weed affected understorey in many areas of
its onsite occurrence. The proposal may have potential to increase the cover and or richness
of weeds in the understorey (see discussion in following section) but is unlikely to
substantially remove the canopy layer of the occurrences within the study area. The proposal
is therefore unlikely to substantially modify the composition of the community.

Cause a substantial reduction in the quality or integrity of an occurrence of an
ecological community, including, but not limited to:

(i) assisting invasive species, that are harmful to the listed ecological community, to
become established, or

The 2019 floristic survey identified a high number of exotic species within the ecological
community. It is highly likely that invasive species encroachment will be increased with the
proposal where disturbance within the ecological community occurs. It is possible for exotic
species encroachment to occur due to:

e Seed introduction from plant/machinery

e Introduction in construction materials

e Disturbance of existing exotic species and therefore seed on site

e Disturbance of soil seed bank within the development footprint

To mitigate these impacts, both in the short- and long-term:

e The Construction Environment Management Plan should be prepared and implemented
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Coastal Swamp Oak (Casuarina glauca) Forest of New South Wales and South East
Queensland ecological community

e A vegetation management plan should be produced to address weed management within
the subject site

(ii) 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

Mobilisation of pollutants into the ecological community could occur during construction and

operational phases of the proposal. Potential impacts could include, but is not limited to:

e Fuel spills from plant and machinery

e  Spills of construction materials such as concrete

e Runoff of sediment and construction materials during construction and herbicides within
maintenance phases

Mitigation measures to address these impacts include:

e Prepare and implement a Construction Environment Management Plan as outlined within
this document

e |nstall and maintain sedimentation fences during construction to minimise runoff into the
study area

e Documenting all use of herbicides, pesticides and chemicals used in accordance with any
future Vegetation Management Plans and the Pesticides Act 1999 and ensure there are
no adverse impacts

e Monitoring of the ecological community to assess adjacent vegetation condition by using
techniques such as photo monitoring points

Provided that mitigation measures are put in place during construction and maintenance of

the trail, it is unlikely that mobilisation of potential pollutants will negatively impact upon the

ecological community.

Interfere with the recovery of an ecological community

The priority actions for the recovery of this community include protecting and restoring
existing occurrences, communicating its values to the community and research and
monitoring programs (TSSC, 2018).

The proposal incorporates designs that minimise the clearing of the ecological community
and further opportunities to minimise clearing will be identified during detailed design.
Establishing signage that provides information about the biodiversity values of the area and
monitoring would be incorporated into the mitigation measures for the proposal. Considering
the small area of vegetation removal (0.18 ha) in conjunction with the above, the proposal is
not considered to interfere with the recovery of the ecological community.

Conclusion of Assessment
The proposal is unlikely to result in a significant impact on Swamp Oak Floodplain Forest,
pursuant to the EPBC Act given:

e The proposal has been located and designed to minimise impacts on the local
occurrence. Only a thin strip of disturbed edge habitat will be removed which represents
a small percentage of the local occurrence of the TEC.

e The proposal will result in minor fragmentation of this vegetation within the study area.
e The proposal will not impact on habitat that is critical to the survival of the community.

e Mitigation measures will be implemented to avoid/minimise impacts on higher quality
adjoining areas that will be retained.

e The proposal is unlikely to affect the recovery of the TEC.
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Critically endangered and endangered threatened
species

Calidris ferruginea (Eastern Curlew)

An action is likely to have a significant impact on a critically endangered or endangered
species if there is a real chance or possibility that it will:

Lead to a long-term decrease in the size of an important population of a species

The Hunter Estuary is an internationally important site for the Eastern Curlew as it supports
more than 1% of the population (Brereton and Taylor-Wood, 2010). The 1% threshold for the
species is 380 individuals (Bamford et al., 2008), although maximum counts for the species
have recorded between 800 and 1000 Eastern Curlews in the Hunter Estuary up until the late
1990s (Herbert, 2007). The Hunter Estuary population is considered an important population
for the Eastern Curlew.

However, within the Hunter Estuary at large, Eastern Curlews confine their foraging and
roosting activities to the saline parts, particularly sites in and around the North Arm of the
Hunter River. Kooragang Dykes and Stockton Sandspit regularly record the most numbers of
individuals and are key foraging sites for the local population, with Windeyeres Reach the
preferred nocturnal roost location. According to Herbert (2007) the Eastern Curlew has not
been recorded at any of the significant wetlands associated with the study area (such as
Pambalong Nature Reserve, Hexham Swamp and the Hunter Wetlands Centre). This is likely
due to the species preference for large intertidal mudflats and sandflats, often with beds of
seagrass. In contrast, Hexham Swamp for example, has undergone drainage works and
closure of tidal floodgates that have prevented tidal inundation (Herbert, 2007), and potential
habitat within the study area is therefore considered marginal for the species.

Although an important population of the Eastern Curlew occurs in the locality, given the
absence of records within the study area and low quality of the potential habitat that occurs
there, the proposal is not predicted to result in a decrease to the size of the population.

Reduce the area of occupancy of an important population

The total amount of vegetation subject to direct impacts (clearing) within the subject site has
been reduced to 29.8 ha, comprising 26.5 ha of non-native vegetation and 3.3 ha of native
vegetation, of which 0.9 ha of native vegetation and 18.1 ha of exotic grassland intersect with
important habitat mapping by OEH for the Eastern Curlew. This habitat is along the edge of
the existing cleared areas previously subjected to disturbance associated with installation of
the HWC Chichester rising main and Richmond Vale railway, and is therefore considered to
be low value potential habitat in comparison to the broad extents of high quality habitat that
exist throughout the Hunter Wetlands National Park and associated Hunter Estuary Ramsar
site. The exotic grassland is not considered suitable habitat for the Eastern Curlew. Hexham
Swamp has also been impacted by drainage works and closure of tidal floodgates that have
prevented tidal inundation and further reduced the habitat suitability for species such as the
Eastern Curlew.

Although an important population of the Eastern Curlew exists within the Hunter Estuary, the
species has not been recorded within the study area and adjacent important wetland sites
(such as Hexham Swamp, Pambalong Nature Reserve or the Hunter Wetlands Centre)
(Herbert, 2007). Although marginal potential foraging habitat exists within the study area, the
absence of records and alteration to tidal regimes suggest that this habitat is of low quality to
the species and they preferentially focus activities at other important sites within the estuary
(such as Stockton Sandspit and Fullerton Cove). Removal of 0.9 ha of low quality potential
habitat is therefore considered unlikely to impact on the area of occupancy available to the
Eastern Curlew, with broad extents of high quality habitat associated with the Hunter Estuary
Ramsar site and broader Hunter Wetlands National Park available to the species.
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Calidris ferruginea (Eastern Curlew)

Fragment an existing important population into two or more populations

Given the Eastern Curlew is not known to occupy the study area or adjacent important
wetland sites, the proposal is not considered to cause fragmentation to the local population.
The Eastern Curlew is considered a highly mobile species, capable of undertaking long
migrations and moving between areas of suitable habitat to access preferred foraging and
roosting sites. For example, Eastern Curlews foraging at Stockton Sandspit are known to
move to their preferred roosting site at Windeyers Reach. The 0.9 ha of low quality potential
habitat to be removed is unlikely to result in any fragmentation to the local population.

Adversely affect habitat critical to the survival of a species

Although marginal potential foraging habitat exists within the study area, the absence of
records of the species in the subject site and its immediate surrounds, and alteration to tidal
regimes suggest that this habitat is of low quality to the species and they preferentially focus
activities at other important sites within the estuary (such as Stockton Sandspit and Fullerton
Cove).

The habitat within the study area is therefore not considered habitat critical to the survival of
the species and it is reasonable to conclude that the removal of 0.9 ha of native vegetation
will not constitute an adverse impact to habitat critical to the survival of the Eastern Curlew.

Disrupt the breeding cycle of an important population

As the habitat is not considered critical habitat for the local population, and the Eastern
Curlew has not been recorded using habitat associated with the study area or surrounding
important wetland sites (Herbert, 2007), the proposal is not considered likely to disrupt the
breeding cycle of the important population.

Modify, destroy, remove , isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline

As the habitat is not considered critical habitat for the local population, and the Eastern
Curlew has not been recorded using habitat associated with the study area or surrounding
important wetland sites (Herbert, 2007), the proposal is not considered to alter the quality or
extent of habitat for the species or cause it to decline.

Result in invasive species that are harmful to a critically endangered or endangered
species becoming established in a critically endangered or endangered species’
habitat

Foxes (Vulpes vulpes) were observed within the proposal area during field surveys. Given
that existing tracks utilised by foxes already occur within the proposal area, it is unlikely that
the proposal would increase the abundance of this species.

Four priority weeds under the Biosecurity Act 2015 within the Hunter Region were identified
within the study area. These include:

e | antana camara (Lantana)

e  Senecio madagascariensis (Fireweed)

®  Rubus fruticosus sp. aggregate (Blackberry)

e Alternanthera philoxeroides (Alligator Weed)

A number of high threat weeds identified by OEH (2017a) have also been identified within
the study area (Table 5-15). Of these, Juncus acutus (Sharp Rush), Alligator Weed and
Tradescantia fluminensis (Trad) would have the highest effect on migratory species due to
their capacity to change habitat conditions in aquatic and saline conditions.
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Calidris ferruginea (Eastern Curlew)

A weed management sub-plan to prevent the spread of weeds will be included within the
EMP, and would include measures to prevent the spread of weeds, including hygiene
procedures for equipment used during the construction phase. The weed management plan
would also include measures designed to mitigate edge effects that reduce impacts outside
the footprint of the proposal (namely within surrounding retained vegetation). The aim of
these measures would be to control the possible impacts at their source within existing weed
infested areas. Measures that would be adopted would include:

* Avoid stockpiling of materials adjacent to native vegetation wherever possible.

e Avoid stockpiling of fill in areas of remnant vegetation but instead in adjacent already
cleared areas.

* Implementing soil erosion and sediment control measures.

e Areas of vegetation to be retained should be demarcated to restrict access by site staff
and machinery to remnant vegetation.

e Undertake maintenance of silt fences and other mitigation measures to isolate runoff;
and immediately rehabilitate disturbed vegetation to limit the potential for colonisation by
weeds.

Introduce disease that may cause the species to decline, or

There are no diseases associated with the species that the proposal would likely introduce
such that it would cause a decline.

Interfere with the recovery of the species

The proposal is not considered to result in a negative impact to the species or interfere with
the recovery of the species as there are no anticipated impacts expected to the Eastern
Curlew.

Conclusion of Assessment

e The Hunter Estuary is known to support an important population of the Eastern Curlew
(up to 1000 birds or >1% of the East Asian Australasian Flyway).

e  Within the Hunter Estuary, the Eastern Curlew population confines its activity to saline
sites, particularly Stockton Sandspit and Fullerton Cover.

e According to Herbert (2007) the Eastern Curlew has not been recorded at any of the
significant wetlands associated with the study area (such as Pambalong Nature Reserve,
Hexham Swamp and the Hunter Wetlands Centre).

e The absence of records of the species at these locations suggests habitat within the
study area is low quality for the species, and individuals are unlikely to occur there.

e Removal of 0.9 ha of marginal potential habitat for Eastern Curlew is therefore unlikely to
result in a significant impact to the species.

Considering the above, the proposal is therefore unlikely to result in a significant impact to
the Eastern Curlew.

Calidris ferruginea (Curlew Sandpiper)

An action is likely to have a significant impact on a critically endangered or endangered
species if there is a real chance or possibility that it will:

Lead to a long-term decrease in the size of an important population of a species

Curlew sandpipers are a common summer migrant found throughout the Hunter Estuary,
primarily in saline habitats (Herbert, 2007). Though the Hunter Estuary has previously been
thought to support up to 4000 individuals (when the species is in Australia), declining counts
suggest that this has not been the case for several years (Brereton and Taylor-Wood, 2010).
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Calidris ferruginea (Curlew Sandpiper)

The frequency of counts exceeding 200 birds has declined since 1999, with the total NSW
population thought to be approximately 2500 individuals (NSW Scientific Committee, 2011b).
It has even been suggested that the changes within the estuary (particularly to tidal regimes)
may have resulted in much of the previously suitable habitat for the species being no longer
available (ARS, 2006).

The areas of habitat mapped as important for the Curlew Sandpiper by OEH are largely
associated with known sites for wetland and migratory bird species in the Hunter Estuary
including Hexham Swamp, the Hunter Wetlands Centre, Pambalong Nature Reserve, Minmi
Sewage Treatment works, Market Swamp and Antennae wetland (Herbert, 2007). Of these
locations, Curlew Sandpier have been recorded at Hexham Swamp, the Hunter Wetlands
Centre and Pambalong Nature Reserve.

There are 782 OEH BioNet Atlas records within 10 km of the study area, primarily within the
Hunter Wetlands National Park, where suitable habitat for the species occurs. Curlew
Sandpiper records within the broader Hunter Estuary are concentrated at a few key locations
such as Fullerton Cove and Stockton Sandspit, where records of 400+ birds have been
described (Herbert, 2007). Comparatively small numbers of individuals have been recorded
at locations in close proximity to the study area, including the Hunter Wetlands Centre (1-5),
Hexham Swamp (10) and Pambalong Nature Reserve (6-20), none of which have been
identified as a key foraging location for the species (Herbert, 2007).

The locations relevant to the proposal (that occur in or adjacent to the subject site) are not
thought to support a large number of birds from the local population utilising the Hunter
Estuary at large. Herbert (2007) states that a maximum of 5 individual Curlew Sandpipers
are ‘occasionally recorded’ at the Hunter Wetlands Centre, a maximum of 10 individuals are
‘rarely recorded’ at Hexham Swamp and up to 20 individuals have been observed at
Pambalong Nature Reserve.

The number of individuals using potential habitat in and adjacent to the study area is
therefore estimated to be fewer than 20 individuals that may occasionally utilise habitat within
the study area on a seasonal and intermittent basis.

Although a large population of the Curlew Sandpiper occurs in the locality, given the low
number of records within the study area and low quality of the potential habitat that occurs
there, the proposal is not predicted to result in a decrease to the size of the population.

Reduce the area of occupancy of an important population

There is over 7000 ha of habitat mapped within the Hunter Wetland National Park. Of this,
75.2 hectares of potential Curlew Sandpiper habitat occurs within the study area, associated
with PCTs 1747, 1746, 1737 and 1808. The total amount of vegetation subject to direct
impacts (clearing) within the subject site has been reduced to 29.8 ha, comprising 26.5 ha of
non-native vegetation and 3.3 ha of native vegetation, of which 0.9 ha of native vegetation
and 18.1 ha of exotic grassland intersect with important habitat mapping by OEH for the
Curlew Sandpiper. This habitat is along the edge of the existing cleared areas previously
subjected to disturbance associated with installation of the HWC Chichester rising main and
Richmond Vale railway, and is therefore considered to be low value potential habitat in
comparison to the broad extents of high quality habitat that exist throughout the Hunter
Wetlands National Park and associated Hunter Estuary Ramsar site. The exotic grassland is
not considered suitable habitat for the Curlew Sandpiper, which usually forages in soft
substrate associated with intertidal sandy or soft mud substrates.
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Calidris ferruginea (Curlew Sandpiper)

Within the study area, 0.9 hectares of this potential native habitat will be subject to direct
disturbances associated with widening the existing cleared alignment associated with the
HWC Chichester rising main and Richmond Vale railway. The direct change in habitat
available to the local Curlew Sandpiper population (i.e. the loss of 0.9 hectares of potential
native habitat) as a result of the proposal is not considered to reduce the area of occupancy
for the local Curlew Sandpiper population due to the following reasons:

e The habitat being removed is located along the edge of the existing, historically disturbed
alignment, and occurs adjacent to primarily exotic grassland vegetation and is therefore
considered low quality habitat for the Curlew Sandpiper.

e The habitat in and directly adjacent to the study area (including the Hunter Wetlands
Centre, Hexham Swamp and Pambalong Nature Reserve), is thought to occasionally
attract only a small number of Curlew Sandpipers (up to 20) (Stuart, 2017), suggesting
that only a small fraction of the local population may occasionally use the site rather than
relying on it as a key foraging location.

e The Hunter Wetlands National Park consists of over 6000 hectares, with the majority of
the local Curlew Sandpiper population recorded consistently and in large numbers (>200
individuals) at several key locations outside the study area such as Fullerton Cove,
Stockton Sandspit, Ash Island and Deep Pond (Stuart, 2017).

This indicates that the potential habitat in and around the study area where small numbers of
individuals have occasionally been recorded, is not preferred habitat for the species within
the broader landscape of the Hunter Estuary. As the majority of the population does not
frequent the site, the change to available habitat, through both direct and indirect impacts, is
considered to be minor and relevant to a small number of individuals that may occasionally
utilise the site. It is therefore reasonable to conclude that the change in habitat available to
the local population as a result of the proposal is negligible.

Fragment an existing important population into two or more populations

The species is capable of undertaking large migrations, and is not sedentary within the
foraging or roosting grounds it visits in the Hunter Estuary. The occasional records of
individuals at Hexham Swamp, the Hunter Wetlands Centre and Pambalong Nature Reserve,
indicate that individuals visit these locations on occasion as part of a broader network of
preferred sites in the Hunter Estuary and beyond. The proposal is unlikely to cause any
restrictions to such movements, and therefore will not fragment or isolate the population.
Individuals utilising habitat associated with the study area and surrounds, will still be able to
access this habitat.

Adversely affect habitat critical to the survival of a species

The potential Curlew Sandpiper habitat that would be modified as a result of the proposal
includes 0.9 hectares of potential habitat that will be removed within the subject site and an
increase in disturbance associated with human recreational use of the track to the remaining
75.2 hectares within the study area.

The potential habitat in and adjacent to the study area may be utilised occasionally by a
small number of individuals (<20) for foraging and/or roosting, based on previous records in
the area (Stuart, 2017). However, given the broader landscape context, where favoured
foraging and roosting habitat for the species appears to be located at other sites within the
Hunter Estuary (Stuart, 2017), modification to this habitat is unlikely to represent critical
habitat for the survival of the species. Extensive areas of suitable habitat within the Hunter
Estuary would support the local population.
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Given the low number of individuals thought to be utilising the site, the impacts of increased
disturbance are considered to be low, and appropriately controlled with mitigation measures
such as fencing and signage that will further reduce the likelihood of any impacts to birds that
may occasionally visit habitat surrounding the track.

The habitat within the study area is therefore not considered habitat critical to the survival of
the species and it is reasonable to conclude that the removal of 0.9 ha of native vegetation
will not constitute an adverse impact to habitat critical to the survival of the Curlew
Sandpiper.

Disrupt the breeding cycle of an important population

The Curlew Sandpiper is a migratory species that does not breed in Australia. However, the
habitat used by the species along their migratory pathway is considered a critical component
in allowing the species to complete its life cycle successfully. Access to habitat to forage and
rest while in Australia, is important to allow individuals to build up enough energy reserves to
undertake the return journey north.

Although such habitat exists in the Hunter Estuary, the habitat within the study area is not
considered critical habitat for the local population.

It is reasonable to conclude that the proposal is therefore not likely to disrupt the breeding
cycle of the population using the site.

Modify, destroy, remove , isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline

Approximately 0.9 hectares of potential habitat for the Curlew Sandpiper would be directly
impacted (removed) as a result of this proposal, a small fraction of the 75.2 hectares within
the study area and a negligible amount in the context of the Hunter Wetlands National Park
as a whole, which is over 6000 hectares and contains extensive suitable habitat for the
Curlew Sandpiper. Furthermore, this habitat has already been subjected to historical
disturbance, as it is located along the existing, cleared alignment and as a result is not
considered to be preferred habitat for the species.

The habitat used by the vast majority of the local population of Curlew Sandpipers occurs
elsewhere in the Hunter Estuary, with only occasional records of a small number of
individuals (<20) recorded using the available habitat in and adjacent to the subject site
(Stuart, 2017). This suggests that any loss or modification to available Curlew Sandpiper
habitat within the study area is likely to impact on only a small number of individuals that may
occasionally visit the site.

Although the proposal will transect areas of potential habitat, given the mobility of Curlew
Sandpipers this is not considered likely to isolate areas of available habitat and individuals
are considered capable of easily moving between patches of suitable habitat within the
landscape.

The primary modification to potential Curlew Sandpiper habitat associated with the proposal
is the increased potential for disturbance associated with human recreational use of the site.
However, given the site does not appear to represent preferred habitat within the Hunter
Estuary and only a small number of individuals are thought to occasionally utilise the site
(Stuart, 2017), it is reasonable to conclude that the proposal will not result in displacement of
the local population. The existing track through the site is already used as an access track for
walkers and birdwatchers, and already subject to some human disturbance.
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Result in invasive species that are harmful to a critically endangered or endangered
species becoming established in a critically endangered or endangered species’
habitat

Foxes (Vulpes vulpes) were observed within the proposal area during field surveys. Given
that existing tracks utilised by foxes already occur within the proposal area, it is unlikely that
the proposal would increase the abundance of this species.

Four priority weeds under the Biosecurity Act 2015 within the Hunter Region were identified
within the study area. These include:

Lantana camara (Lantana)
Senecio madagascariensis (Fireweed)
Rubus fruticosus sp. aggregate (Blackberry)

e Alternanthera philoxeroides (Alligator Weed)

A number of high threat weeds identified by OEH (2017a) have also been identified within
the study area (Table 5-15). Of these, Juncus acutus (Sharp Rush), Alligator Weed and
Tradescantia fluminensis (Trad) would have the highest effect on migratory species due to
their capacity to change habitat conditions in aquatic and saline conditions.

A weed management sub-plan to prevent the spread of weeds will be included within the
EMP, and would include measures to prevent the spread of weeds, including hygiene
procedures for equipment used during the construction phase. The weed management plan
would also include measures designed to mitigate edge effects that reduce impacts outside
the footprint of the proposal (namely within surrounding retained vegetation). The aim of
these measures would be to control the possible impacts at their source within existing weed
infested areas. Measures that would be adopted would include:

* Avoid stockpiling of materials adjacent to native vegetation wherever possible.

® Avoid stockpiling of fill in areas of remnant vegetation but instead in adjacent already
cleared areas.

e Implementing soil erosion and sediment control measures.

e Areas of vegetation to be retained should be demarcated to restrict access by site staff
and machinery to remnant vegetation.

e Undertake maintenance of silt fences and other mitigation measures to isolate runoff;
and immediately rehabilitate disturbed vegetation to limit the potential for colonisation by
weeds.

Introduce disease that may cause the species to decline, or

There are no diseases associated with the species that the proposal would likely introduce
such that it would cause a decline.

Interfere with the recovery of the species

The proposal is not considered to result in a negative impact to the species or interfere with

the recovery of the species as there are no anticipated impacts expected to the Curlew
Sandpiper.

Conclusion of Assessment

e The Hunter Estuary is known to support a large number of Curlew Sandpipers on a
regular basis which are likely to constitute an important population of the species.

e  Within the Hunter Estuary, records for the Curlew Sandpiper are concentrated east of the
study area at locations such as Fullerton Cove and Stockton Sandspit.

e According to Herbert (2007), the Curlew Sandpiper has occurred occasionally in low
numbers at significant wetlands associated with the study area (such as Pambalong
Nature Reserve, Hexham Swamp and the Hunter Wetlands Centre).
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e The low number of records utilising the area suggests that the habitat is marginal for the
species.

e Removal of 0.9 ha of marginal potential habitat for the Curlew Sandpiper is therefore
unlikely to result in a significant impact to the species.

Considering the above, the proposal is therefore unlikely to result in a significant impact to
the Curlew Sandpiper.

Calidris canutus (Red Knot)

An action is likely to have a significant impact on a critically endangered or endangered
species if there is a real chance or possibility that it will:

Lead to a long-term decrease in the size of an important population of a species

The Hunter Estuary has been known to support over 1000 individual Red Knots (Herbert,
2007) (0.5% of the East Asian Australasian Flyway population). Individuals tend to arrive in
the Hunter Estuary in September, foraging for a short time before the majority move further
south to Victoria (Herbert, 2007).

Although the Hunter Estuary at times supports a large population of the species, Red Knot
appear to confine their activities to key locations such as Kooragang Dykes where they are
most often observed, Stockton Spit and occasionally at Fullerton Cove Beach and Ash Island
(Herbert, 2007). The Red Knot had not been recorded at any of the significant wetlands
associated with the study area (such as Pambalong Nature Reserve, Hexham Swamp and
the Hunter Wetlands Centre) as of 2007 (Herbert, 2007), however recent records in the Atlas
of Living Australia suggests a small number of individuals may occasionally visit the Hexham
Swamp.

The proposal involves the removal of 0.9 ha of native vegetation considered potential habitat
for the Red Knot. However, given that a small number of records for the species occur in the
study area and important wetlands nearby, it appears that this habitat is not favoured by the
species within the broader Hunter Estuary and it is reasonable to conclude that its removal
will not lead to a decrease in the size of the population.

Reduce the area of occupancy of an important population

Within the 177.3 hectare study area, 75.2 hectares of potential Red Knot habitat occurs,
associated with PCTs 1747, 1746, 1737 and 1808. The total amount of vegetation subject to
direct impacts (clearing) within the subject site has been reduced to 29.8 ha, comprising 26.5
ha of non-native vegetation and 3.3 ha of native vegetation, of which 0.9 ha of native
vegetation and 18.1 ha of exotic grassland intersect with important habitat mapping by OEH
for the Red Knot. This habitat is along the edge of the existing cleared areas previously
subjected to disturbance associated with installation of the HWC Chichester rising main and
Richmond Vale railway, and is therefore considered to be low value potential habitat in
comparison to the broad extents of high quality habitat that exist throughout the Hunter
Wetlands National Park and associated Hunter Estuary Ramsar site. The exotic grassland is
not considered suitable habitat for the Red Knot, which usually forages in soft substrate near
the water edge on intertidal mudflats or sandflats exposed by low tide (TSSC, 2016a).

Although the Hunter Estuary appears to support a large population of Red Knots, it appears
that the species does not favour the habitat within the study area and adjacent important
wetland sites (such as Hexham Swamp, Pambalong Nature Reserve or the Hunter Wetlands
Centre) (Herbert, 2007), with only a few individuals recently recorded at Hexham Swamp
(ALA, 2019), although marginal potential foraging habitat exists within the study area, the
absence of records and alteration to tidal regimes suggest that this habitat is of low quality
and the species preferentially focus activities at other important sites east of the study area
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where extensive sandflats and mudflats are likely to provide increased foraging opportunities
(such as Stockton Sandspit, Fullerton Cove and Ash Island). Removal of 0.9 ha of low quality
potential habitat is therefore considered unlikely to impact on the area of occupancy available
to the Red Knot, with broad extents of high quality habitat associated with the Hunter Estuary
Ramsar site and broader Hunter Wetlands National Park available to the species.

Fragment an existing important population into two or more populations

Given only a small number of recently recorded individuals of the Red Knot population occur
within the study area or adjacent important wetland sites, the proposal is not considered to
cause fragmentation to the local population. Red Knots are highly mobile, capable of
undertaking long migrations and moving between areas of suitable habitat to access
preferred foraging and roosting sites. The 0.9 ha of low quality potential habitat to be
removed is unlikely to result in any fragmentation to the local population.

Adversely affect habitat critical to the survival of a species

Habitat within the Hunter Estuary represents a key stopover point for the Red Knot for
individuals travelling further south. Although marginal potential foraging habitat exists within
the study area, the absence of records and alteration to tidal regimes suggest that this
habitat is of low quality and the species preferentially focus activities at other important sites
east of the study area where extensive sandflats and mudflats are likely to provide increased
foraging opportunities (such as Stockton Sandspit, Fullerton Cove and Ash Island).

It is reasonable to conclude that the removal of 0.9 ha of native vegetation will not constitute
an adverse impact to habitat critical to the survival of the species.

Disrupt the breeding cycle of an important population

The Red Knot is a migratory species that does not breed in Australia. However, the habitat
used by the species along their migratory pathway is considered a critical component in
allowing the species to complete its life cycle successfully. Access to habitat to forage and
rest while in Australia, is important to allow individuals to build up enough energy reserves to
undertake the return journey north.

Although such habitat exists in the Hunter Estuary, the habitat within the study area is not
considered critical habitat for the local population, and the Red Knot has not been recorded
using habitat associated with the study area in large numbers on a regular basis.

It is reasonable to conclude that he proposal is therefore not likely to disrupt the breeding
cycle of the population using the site.

Modify, destroy, remove , isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline

As described above, the total amount of native vegetation representing potential habitat for
the Red Knot to be removed is 0.9 ha. This habitat is along the edge of the existing cleared
areas previously subjected to disturbance associated with installation of the HWC Chichester
rising main and Richmond Vale railway, and is therefore considered to be low value potential
habitat in comparison to the broad extents of high quality habitat that exist throughout the
Hunter Wetlands National Park and associated Hunter Estuary Ramsar site. Removal of this
habitat is therefore not considered to reduce or isolate the availability or quality of habitat
available to the species such that it is likely to decline.

Within the study area, there is 75.2 hectares of suitable habitat for the Red Knot associated
with PCTs 1747, 1746, 1737 and 1808. This habitat may be subject to increased disturbance
associated with the increased human activity through the area once the trail is completed.
However, given the low number of records of the species using the site, and the low quality
of the habitat there, it is unlikely that such disturbance would reduce the quality of habitat to
the extent the species is likely to decline. Furthermore, if any birds are utilising the area,
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disturbance will be minimised through appropriate mitigation measures (described in
Section 7.3.

Result in invasive species that are harmful to a critically endangered or endangered

species becoming established in a critically endangered or endangered species’

habitat

Foxes (Vulpes vulpes) were observed within the proposal area during field surveys. Given

that existing tracks utilised by foxes already occur within the proposal area, it is unlikely that

the proposal would increase the abundance of this species.

Four priority weeds under the Biosecurity Act 2015 within the Hunter Region were identified

within the study area. These include:

e | antana camara (Lantana)

e  Senecio madagascariensis (Fireweed)

®  Rubus fruticosus sp. aggregate (Blackberry)

e Alternanthera philoxeroides (Alligator Weed)

A number of high threat weeds identified by OEH (2017a) have also been identified within

the study area (Table 5-15). Of these, Juncus acutus (Sharp Rush), Alligator Weed and

Tradescantia fluminensis (Trad) would have the highest effect on migratory species due to

their capacity to change habitat conditions in aquatic and saline conditions.

A weed management sub-plan to prevent the spread of weeds will be included within the

EMP, and would include measures to prevent the spread of weeds, including hygiene

procedures for equipment used during the construction phase. The weed management plan

would also include measures designed to mitigate edge effects that reduce impacts outside

the footprint of the proposal (namely within surrounding retained vegetation). The aim of

these measures would be to control the possible impacts at their source within existing weed

infested areas. Measures that would be adopted would include:

e Avoid stockpiling of materials adjacent to native vegetation wherever possible

e Avoid stockpiling of fill in areas of remnant vegetation but instead in adjacent already
cleared areas

* Implementing soil erosion and sediment control measures.

e Areas of vegetation to be retained should be demarcated to restrict access by site staff
and machinery to remnant vegetation.

Undertake maintenance of silt fences and other mitigation measures to isolate runoff; and

immediately rehabilitate disturbed vegetation to limit the potential for colonisation by weeds.

Introduce disease that may cause the species to decline, or

There are no diseases associated with the species that the proposal would likely introduce
such that it would cause a decline.

Interfere with the recovery of the species

The proposal is not considered to result in a negative impact to the species or interfere with

the recovery of the species as there are no anticipated impacts expected to the Red Knot as
part of this proposal.

Conclusion of Assessment
e The Hunter Estuary is known to support a large population of Red Knots at certain times
on their migration from the northern hemisphere to foraging grounds further south.

e  Within the Hunter Estuary, records of the Red Knot are primarily associated with saline
sites such as Stockton Sandspit and Fullerton Cove and Ash Island.
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e The Red Knot had not been recorded at any of the significant wetlands associated with
the study area (such as Pambalong Nature Reserve, Hexham Swamp and the Hunter
Wetlands Centre) until recently, with a small number of individuals recorded in the Atlas
of Living Australia in 2018.

® The absence of records of the species at these locations suggests habitat within the
study area is low quality for the species, and individuals are unlikely to occur there on a
regular basis.

e Removal of 0.9 ha of marginal potential habitat for the Red Knot is therefore unlikely to
result in a significant impact to the species.

Considering the above, the proposal is therefore unlikely to result in a significant impact to
the Red Knot

Botaurus poiciloptilus (Australasian Bittern)

An action is likely to have a significant impact on a critically endangered or endangered
species if there is a real chance or possibility that it will:

Lead to a long-term decrease in the size of an important population of a species

The Australasian Bittern is solitary and cryptic, hence rarely observed (Herbert, 2007). The
population is considered to be declining due to a reduction in the area of occupancy of the
species associated with the clearing or modification of wetlands for development (TSSC,
2019).

Over half to two thirds of the national population is estimated to occur in NSW, an estimated
660-1660 mature individuals (NSW Scientific Committee, 2011a).

Herbert (2007) considers that there is sufficient habitat within the Hunter Estuary to support a
significant population of the species, including breeding habitat, although breeding has not
been recorded. Most of the records within Hunter Estuary occur at Hexham Swamp, where
modifications to the tidal regime have tended to increase the potential habitat for bitterns in
the form of increasing the area of Phragmites and Typha dominated freshwater swamps
(Herbert, 2007).

The area of potential habitat for the population within the study area includes approximately
93 hectares. Approximately 6.8 hectares of this vegetation will be removed as part of the
proposal. This habitat is along the edge of the existing cleared areas previously subjected to
disturbance associated with installation of the HWC Chichester rising main and Richmond
Vale railway, and is therefore considered to be low value potential habitat in comparison to
the broad extents of high quality habitat that exist throughout the Hunter Wetlands National
Park and associated Hunter Estuary Ramsar site. Removal of 6.8 hectares is unlikely to
result in any direct impacts to the Australasian Bittern that would decrease the size of an
important population of the species.

Reduce the area of occupancy of an important population

Within the 177.3 hectare study area, 92.9 hectares of potential habitat for Australasian
Bittern occurs, associated with PCTs 1808, 1737, 1747 and 1727. The total amount of
vegetation subject to direct impacts (clearing) within the subject site has been reduced to
29.8 ha, comprising 26.5 ha of non-native vegetation and 3.3 ha of native vegetation, of
which 1.7 ha represents potential habitat for the Australasian Bittern. This habitat is along the
edge of the existing cleared areas previously subjected to disturbance associated with
installation of the HWC Chichester rising main and Richmond Vale railway, and is therefore
considered to be low value potential habitat in comparison to the broad extents of high
quality habitat that exist throughout the Hunter Wetlands National Park and associated
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Hunter Estuary Ramsar site. The exotic grassland is not considered suitable habitat for the
Australasian Bittern.

Within the study area, 1.7 hectares of this potential native habitat will be subject to direct
disturbances associated with widening the existing cleared alignment associated with the
HWC Chichester rising main and Richmond Vale railway. The direct change in habitat
available to the Australasian Bittern population (i.e. the loss of 1.7 hectares of marginal
potential native habitat) as a result of the proposal is not considered to significantly reduce
the area of occupancy for the local Australasian Bittern population.

Fragment an existing important population into two or more populations

The Australasian Bittern is capable of moving between habitats as suitability changes, often
over several hundreds of kilometres (TSSC, 2019). As such, the proposal is unlikely to cause
any fragmentation to the important population. Given that the existing cleared areas
associated with installation of the HWC Chichester rising main and Richmond Vale railway
already transect the habitat, the widening of this track is unlikely to add any further
restrictions to Bittern movements.

Adversely affect habitat critical to the survival of a species

Habitat critical to the survival of the species is considered any habitat where the species is
known to occur (TSSC, 2019). As such, the habitat surrounding the study site associated
with Hexham Swamp and the Hunter Wetlands Centre would constitute critical habitat for the
species.

However, 1.7 hectares of potential habitat subject to removal is located at the edge of a
previously disturbed alignment and is therefore considered to be marginal for this shy and
cryptic species. It is therefore reasonable to conclude that the 1.7 hectares of habitat being
removed is not critical to the survival of the species.

Disrupt the breeding cycle of an important population

The Australasian Bittern breeds from October to February in solitary pairs. It prefers to build
nests adjacent to relatively deep, densely vegetated freshwater swamps and pools under
dense cover over shallow water (TSSC, 2019).

Although 1.7 hectares of potential habitat will be removed, its location at the edge of a
previously disturbed alignment and is not considered suitable breeding habitat for this shy
and cryptic species. It is therefore reasonable to conclude that the 1.7 hectares of habitat
being removed is not likely to disrupt the breeding cycle of the species.

Modify, destroy, remove , isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline

Approximately 1.7 hectares of potential habitat for the Australasian Bittern would be directly
impacted (removed) as a result of this proposal, a small fraction of the 92.9 hectares within
the study area and a negligible amount in the context of the Hunter Wetlands National Park
as a whole, which is over 6000 hectares and contains extensive suitable habitat for the
Australasian Bittern (TSSC, 2019). Furthermore, this habitat has already been subjected to
historical disturbance, as it is located along the existing, cleared alignment and as a result is
not considered to be preferred habitat for the species.

Although the proposal will transect areas of potential habitat, given the mobility of species
this is not considered likely to isolate areas of available habitat and individuals are
considered capable of easily moving between patches of suitable habitat within the
landscape.
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The primary modification to potential habitat for the Australasian Bittern associated with the
proposal is the increased potential for disturbance associated with human recreational use of
the site. However, given the species is considered shy and cryptic, it is unlikely to utilise the
habitat at the edge of the alignment in preference to the dense areas of vegetation
elsewhere.

The proposal is therefore not expected to result in impacts to the Australasian Bittern that
would cause the species to decline.

Result in invasive species that are harmful to a critically endangered or endangered
species becoming established in a critically endangered or endangered species’
habitat

Foxes (Vulpes vulpes) were observed within the proposal area during field surveys. Given

that existing tracks utilised by foxes already occur within the proposal area, it is unlikely that

the proposal would increase the abundance of this species.

Four priority weeds under the Biosecurity Act 2015 within the Hunter Region were identified

within the study area. These include:

e | antana camara (Lantana)

e  Senecio madagascariensis (Fireweed)

®  Rubus fruticosus sp. aggregate (Blackberry)

e Alternanthera philoxeroides (Alligator Weed)

A number of high threat weeds identified by OEH (2017a) have also been identified within

the study area (Table 5-15). Of these, Juncus acutus (Sharp Rush), Alligator Weed and

Tradescantia fluminensis (Trad) would have the highest effect on migratory species due to

their capacity to change habitat conditions in aquatic and saline conditions.

A weed management sub-plan to prevent the spread of weeds will be included within the

EMP, and would include measures to prevent the spread of weeds, including hygiene

procedures for equipment used during the construction phase. The weed management plan

would also include measures designed to mitigate edge effects that reduce impacts outside

the footprint of the proposal (namely within surrounding retained vegetation). The aim of

these measures would be to control the possible impacts at their source within existing weed

infested areas. Measures that would be adopted would include:

* Avoid stockpiling of materials adjacent to native vegetation wherever possible.

* Avoid stockpiling of fill in areas of remnant vegetation but instead in adjacent already
cleared areas.

e |mplementing soil erosion and sediment control measures.

e Areas of vegetation to be retained should be demarcated to restrict access by site staff
and machinery to remnant vegetation.

Undertake maintenance of silt fences and other mitigation measures to isolate runoff; and

immediately rehabilitate disturbed vegetation to limit the potential for colonisation by weeds.

Introduce disease that may cause the species to decline, or

There are no diseases associated with the species that the proposal would likely introduce
such that it would cause a decline.
Interfere with the recovery of the species

The proposal is not considered to result in a negative impact to the species or interfere with
the recovery of the species as there are no anticipated impacts expected to the Australasian
Bittern.
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Conclusion of Assessment

The Hunter Estuary is likely to support an important population of the Australasian
Bittern.

Extensive habitat within the Hunter Estuary exists for the local population, which is
capable of undertaking large movements between areas of suitable habitat.

The 1.7 hectares of potential habitat for the species that is being removed is not
considered critical habitat due to its location at the edge of a previously disturbed
alignment likely to be unsuitable for this shy and cryptic species that prefers dense
vegetation.

Removal of this habitat is not considered likely to have an adverse effect on the species.
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Vulnerable threatened species

An action is likely to have a significant impact on a vulnerable species if there is a real
chance or possibility that it will:

Lead to a long-term decrease in the size of an important population of a species

The recovery plan for Chalinolobus dwyeri (Large-eared Pied Bat) defines important
populations of the species as large populations occurring in areas dominated by sandstone
escarpments (DERM, 2011). In NSW, important populations are thought to be concentrated
in the sandstone escarpments of the Sydney basin and northwest slopes (DERM, 2011).
Although the study area is located within the Sydney basin, it does not contain any
sandstone escarpments suitable for supporting a large population of the species.

The site was found to contain suitable roosting habitat associated with the M1 tunnel
(Section 6.1.2). This was confirmed by survey, which concluded that a small number of
individuals may utilise the crevices in the tunnel walls and ceiling for roosting and the
surrounding habitat for foraging. The crevices do not appear to be sufficiently deep to create
stable microclimates required for breeding, suggesting that even if a small population of bats
utilise the study area for roosting and foraging, this habitat is unlikely to be suitable for
breeding. The structure of maternity roosts is very specific (DERM, 2011) and not consistent
with the roosting habitat identified on site.

In light of these considerations, the study area is not considered suitable for supporting an
important population and the proposal would therefore not contribute to a decrease in the
size of an important population of the species.

Reduce the area of occupancy of an important population

The study area is not considered suitable to support an ‘important population’ of
Chalinolobus dwyeri (Large-eared Pied Bat), therefore the proposal would not reduce the
area of occupancy of an important population.

Fragment an existing important population into two or more populations

The study area is not considered suitable to support an ‘important population’ of
Chalinolobus dwyeri (Large-eared Pied Bat), therefore the proposal would not fragment an
existing important population into two or more populations.

Adversely affect habitat critical to the survival of a species

The most critical threat to the survival of this species is destruction of, or interference with,
subterranean roosts and maternity sites, which are considered critical habitat for the ongoing
survival of the species (DERM, 2011). As no habitat for maternity roosts was identified in the
study area, it can be concluded that no critical habitat to the survival of the species is present
within the study area.

Although roosting habitat was identified, this is not considered to represent critical habitat as
it is not consistent with the specific maternity roost conditions required by the species
(DERM, 2011). Although the species is considered dependent on roost sites for shelter,
Chalinolobus dwyeri (Large-eared Pied Bat) is thought to roost predominantly in caves and
overhangs in sandstone cliffs (DERM, 2011), therefore the potential habitat identified in the
M1 tunnel is likely to represent marginal roosting habitat. This conclusion is supported by
acoustic data, which confirmed only a low number of potential calls at the tunnel entrances,
suggesting that the habitat may be utilised occasionally by a small number of individuals. The
location, size and utilisation patterns of the roosting habitat therefore suggest that it is not
critical to the survival of either the small number of potential individuals using it or the species
as a whole.
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Chalinolobus dwyeri (Large-eared Pied Bat)

Disrupt the breeding cycle of an important population

The study area is not considered suitable to support an ‘important population’ of
Chalinolobus dwyeri (Large-eared Pied Bat), and no suitable breeding habitat was identified
within the study area, therefore the proposal would not disrupt the breeding cycle of an
important population.

Modify, destroy, remove , isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline

The potential habitat for Chalinolobus dwyeri (Large-eared Pied Bat) includes roosting
habitat and foraging habitat. As described above, the species is known to prefer caves and
overhangs in sandstone cliffs (DERM, 2011) and the roosting habitat identified in the study
area is likely to represent marginal habitat that may be utilised periodically by a small number
of individuals. This habitat is not being removed or destroyed by the proposal but it may be
modified. Installation of artificial lighting at night and increased numbers of cyclists and
pedestrians passing through the tunnel may impose additional disturbances to bats utilising
the tunnel. These modifications are not considered to be significant enough to result in a
decline of the species however, given that the habitat subject to disturbance is neither critical
breeding habitat or likely to support a large number of individuals of the species.

The proposal would involve the permanent removal of a linear strip of vegetation associated
with an existing track, which contains approximately 1.6 ha of marginal potential foraging
habitat for the species. This removal would not result in increased fragmentation to the
landscape, and is a very small fraction of available habitat in the broader landscape, and the
study area is surrounded by large extents of contiguous native woodland vegetation that
would represent higher quality foraging habitat for the species. As Chalinolobus dwyeri
(Large-eared Pied Bat) is a highly mobile species, capable of foraging over large distances,
removal of this vegetation is not considered likely to impact on individuals utilising the study
area and surrounds for foraging or contribute to a species decline.

Result in invasive species that are harmful to a vulnerable species becoming
established in the vulnerable species’ habitat

Other species considered harmful to Chalinolobus dwyeri (Large-eared Pied Bat) include
introduced predators (cats, foxes and rats), livestock and feral animals such as goats, which
have been found to disturb roosts in sandstone escarpment areas (DERM, 2011). Invasive
predators, including foxes and cats are likely to be present in the existing urban environment
and the project is unlikely to increase the incidence of these predators to the area. No
livestock are present on the site and the impacts of feral goats are considered negligible
given that disturbance by goats is associated with bat colonies in sandstone escarpments
(DERM, 2011), which are not present at the site.

The proposal is therefore not considered to result in an invasive species harmful to
Chalinolobus dwyeri (Large-eared Pied Bat) becoming established in the species’ habitat.

Introduce disease that may cause the species to decline, or

There are no known diseases which affect Chalinolobus dwyeri (Large-eared Pied Bat).

Pathogens such as Phytophthora may occur within the locality given that the annual rainfall
for the area is greater than 600 mm (McDougall and Summerell, 2003). Where present,
Phytophthora can result in the dieback or modification of native vegetation and therefore
could damage potential foraging habitat for Chalinolobus dwyeri (Large-eared Pied Bat),
which may contribute to a reduction or modification to the foraging range of individuals using
the site but is unlikely to directly result in a species decline.
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Chalinolobus dwyeri (Large-eared Pied Bat)

In order to minimise the potential for the spread or introduction of Phytophthora, hygiene
measures in accordance with national best practice guidelines for Phytophthora (DEH, 2006)
should be adopted during the clearing of vegetation and incorporated into the CEMP for the
proposal. Measures to prevent the introduction or spread of Phytophthora would include the
decontamination of personnel and plant equipment prior to entering the construction site and
when traversing between areas of vegetation within the project corridor.

These measures relate to the vegetation clearing and construction stages of the project only
and should accompany measures that ensure plant and machinery does not enter any areas
of retained vegetation outside of the project corridor. It is envisaged that once the bypass has
been completed, these measures would no longer be required.

With the adoption of appropriate mitigation measures, the risk of spread of Phytophthora
would be minimised. The proposal is considered unlikely to contribute to the introduction of a
disease that would cause the species to decline.

Interfere substantially with the recovery of the species
The proposal is not considered to result in a negative impact to the species or interfere with

the recovery actions identified in The National Recovery Plan for the Large-eared Pied Bat
(DERM, 2011), which include:

e |dentify priority roost and maternity sites for protection
®* |mplement conservation and management strategies for priority sites

e Educate the community and industry to understand and participate in the conservation of
the Large-eared Pied Bat

e Research to augment biological and ecological data to enable conservation management

e Determine the meta-population dynamics throughout the distribution of the Large-eared
Pied Bat

The proposal presents an opportunity to contribute to community education and increased
awareness of the species, and the increased visitation along to the area would provide
educational opportunities for the public about the surrounding habitats and the species that
depend on them.

Conclusion of Assessment
The proposal would not have a significant impact on Chalinolobus dwyeri (Large-eared Pied
Bat) due to the following considerations:

e The habitat is not considered suitable to support an important population of the species,
therefore no impacts to important populations of the species will occur.

* No habitat critical to the survival of the species will be adversely affected.
* No habitat will be modified such that the species is likely to decline as a result.

e No invasive species that are harmful to the species are likely to become established in its
habitat as a result of the proposal.

e No diseases that would cause the species to decline are likely to be introduced as a
result of the proposal.

e The proposal does not interfere with the recovery of the species, and provides an
opportunity for community education.
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Litoria aurea (Green and Golden Bell Frog)

An action is likely to have a significant impact on a vulnerable species if there is a real
chance or possibility that it will:

Lead to a long-term decrease in the size of an important population of a species

According to the EPBC Act referral guidelines for this species, all populations of the Green
and Golden Bell Frog are to be treated as ‘important populations’ (DEWHA, 2009).

Within NSW, the distribution of the species is described as ‘coastal lowland areas of eastern
NSW from approximately 50 km south of the NSW Queensland border and extending south
into northeast Victoria’. There are 7236 records within 10 km of the site, the majority of which
is from the Kooragang Island key population (OEH, 2018c). The high number of recordings is
significant due to the major decline (90%) in the population from previously known areas of
distribution (DEC, 2005).

Historically, the Green and Golden Bell Frog was commonly recorded in areas around
Shortland and in Hexham Swamp but have suffered a contraction in their numbers over the
years (DEC, 2005). This population is known as the Sandgate/Hexham Swamp key
population and is distinct from the Kooragang Island key population due to the geographical
separation of the Hunter River South Channel.

Although accessible records within the study area are from 1990 or earlier (OEH, 2018c), the
Sandgate/Hexham Swamp key population has been detected since that time in a peripheral
area to Hexham Swamp (on the 2HD radio transmitter tower lands at Sandgate as well as at
the nearby former waste disposal facility lands) (DEC, 2005; DECC, 2007). This population is
not always detectable and there has been some conjecture as to whether it is still extant.
Surveys completed in 2019 for this BDAR did not detect the species, however the conditions
at the time of survey where unfavourable and outside the preferred survey period.

The recovery plan for the species acknowledges that the Sandgate/Hexham Swamp key
population is transient nature and takes the view that the population is still extant and merely
occupying other components of the extensive potential habitat comprising parts of the
Hexham Swamp wetland (DEC, 2005). Considering this, the species is assumed to be
present within the study area, albeit in a transient manner.

The proposal would result in the removal of a thin strip of approximately 3.3 ha of ephemeral
or semi-permanent wet areas and similarly suitable habitat. Adjacent areas of this vegetation
type which provide potential breeding habitat would not be affected by the proposal.

It is unlikely that the proposed works would have an adverse effect on the lifecycle of this
species, or on the adjacent areas of potential Green and Golden Bell Frog habitat given the
temporary nature of impacts on potential breeding habitat. Considering the transient nature
of this key population, the size of the available habitat within the study area, and the small
area of impact along existing cleared corridors, the proposal is unlikely to lead to a long-term
decrease in the size of this population.

Mitigation measures would be implemented to prevent impacts to potential breeding habitat
including sedimentation and pollution control, management of pathogen risks, and avoiding
construction within the Summer breeding season. These measures would be coordinated in
a Green and Golden Bell Frog management plan that would be prepared as a subplan to the
CEMP (Section 7).

Reduce the area of occupancy of an important population

The proposal will be constructed within an existing cleared corridor that may be traversed by
individuals frogs from time to time. The proposal will clear approximately 3.3 ha of potential
habitat for the species along the edges of this cleared corridor. Once construction is
completed, the proposed pathway is unlikely to impede movement, exclude or otherwise
reduce the area of occupancy of the species.
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Litoria aurea (Green and Golden Bell Frog)

Fragment an existing important population into two or more populations

The proposal will be constructed within an existing cleared corridor that may be traversed by
individuals frogs from time to time. The proposal will clear approximately 3.3 ha of potential
habitat for the species along the edges of this cleared corridor. During construction, the
proposal will include a temporary frog exclusion fence, designed to prevent the species from
moving into the construction area and getting injured. Once construction is completed, the
proposed pathway is unlikely to impede movement, exclude or otherwise fragment the
population into two or more populations.

Adversely affect habitat critical to the survival of a species

The habitat critical to the survival of the species includes all ephemeral or semi-permanent

wet areas. The PCT’s which have been described within the study area and are suitable for

this habitat include:

e PCT 1808- Common Reed on the margins of estuaries and brackish lagoons along the
New South Wales coastline

e PCT 1737- Typha Rushland
e PCT 1746- Saltmarsh Estuarine Complex
e PCT 1747- Grey Mangrove low closed forest

e PCT 1727 - Swamp Oak - Sea Rush - Baumea juncea swamp forest on coastal lowlands
of the Central Coast and Lower North Coast

The proposal is unlikely to affect wetland habitats within the study area as only 3.3 ha of
edge habitat along an existing cleared corridor will be removed, with surrounding wetland
habitats to be retained. Existing hydrological flows may be temporarily disturbed during
construction but mitigation measures such as flow diversions, and design measures such as
culverts and boardwalks will be implemented to minimise these impacts.

Construction impacts, outlined in Section 7 will be minimised through the implementation of
mitigation measures such as:

e Avoiding construction during breeding season

e Ensuring pathogen and machine hygiene protocols

e |nstallation of frog fencing to exclude the species during construction
Disrupt the breeding cycle of an important population

Breeding events and other associated reproductive behaviours of the Green and Golden Bell
Frog have been recorded from late winter to early autumn but generally between September
and February with a peak around January-February after heavy rain/storm events, (DEC,
2005). For this reason, as described in Section 7, the construction of the pathway within the
suitable habitat will be avoided in the breeding period and after heavy rainfall events on the
either edge of this season. Hydrological processes will remain in the current condition to
ensure no disruption to the requirements of breeding habitat such as salinity and avoid
disruption of the fidelity of the species to a breeding site (DEC, 2005).

Modify, destroy, remove or isolate or decrease the availability or quality of habitat to
the extent that the species is likely to decline

The proposal would result in the removal of a thin strip of approximately 3.3 ha of ephemeral
or semi-permanent wet areas and similarly suitable habitat. Adjacent areas of this vegetation
type which provide potential breeding habitat would not be affected by the proposal.

The proposal is unlikely to modify or decrease the quality or availability of habitat to the
extent that the species is likely to decline.
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Litoria aurea (Green and Golden Bell Frog)

Result in invasive species that are harmful to a vulnerable species becoming
established in the vulnerable species’ habitat

The key invasive species that is a significant threat to Green and Golden Bell Frog is
Gambusia (Gambusia holbrooki). The known presence of Gambusia within the study area
and adjacent wetland habitats is currently unknown. Gambusia is a predatory fish that feeds
on Green and Golden Bell Frog tadpoles, and is also listed as a Key Threatening Process
(KTP) under the Fisheries Management Act 1994 (DPI, 2019a). There are very few effective
control measures to prevent the spread of Gambusia, due to the habitat range and high
fecundity of the species (CW CMA, 2010). The main risks of introduction of Gambusia into
waterways are from the use of live bait in recreational fishing (which is illegal in NSW), or
from stocking fish in aquaria or ponds. The construction of the proposed pathway is unlikely
to pose a risk to Green and Golden Bell Frog of introducing or spreading Gambusia.

A number of high threat exotic species have been identified within the study area, including
Juncus acutus, Alternanthera philoxeroides and Tradescantia fluminensis. These species are
suited to moist and/or saline soils, and can further encroach within the Green and Golden
Bell Frog habitat if mitigation measures and controls are not implemented prior to
construction of the proposal.

The CEMP (Section 7) ensures that pathogen and machine hygiene controls will be
conducted, to prevent further encroachment of these identified species and introduction of
other invasive species suited the characteristics of the species habit.

Introduce disease that may cause the species to decline, or

Chytrid fungus (Batrachochytrium dendrobatidis) is a major concern for the species due to its
contribution to the extinction of four other frog species (DSEWPaC, 2012a), high infection
rate and known infection of the Green and Golden Bell Frog. Control measures for
preventing the spread of Chytrid fungus include (NSW NPWS, 2001):

e Footwear must be thoroughly cleaned and disinfected at the commencement of fieldwork
and between each sampling site.

e Equipment such as nets, balances, callipers, bags, scalpels, headlamps, torches,
wetsuits and waders etc. that are used at one site must be cleaned and disinfected
before re-use at another site.

e  Where necessary, vehicle tyres should be sprayed/flushed with a disinfecting solution in
high-risk areas.

® Frogs should only be handled when necessary, by qualified professionals.

The proposal will need to follow these protocols with strict adherence, due to potential impact
on the assumed population within the study area. Operational mitigation measures such as
signage and possible boot washdown areas when entering the Hunter Wetland end of the
trail could be implemented.

Interfere substantially with the recovery of the species

The draft recovery plan (DEC, 2005) for the Green and Golden Bell frog identifies some
processes which may inhibit the recovery of the species, including:

e The destruction and alteration of wetlands

e  Stormwater pollution

e Altered habitat

e |[ntroduction of predators and pathogens

e Broad scale application of herbicides

e |solation and fragmentation

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



Litoria aurea (Green and Golden Bell Frog)

There is a risk during construction for the proposal to exacerbate or facilitate the above key
threatening processes and thus interfere with the recovery of the species. For this reason, a
suite of controls and mitigation measures will be implemented under a CEMP to manage
construction risks, such as management of construction chemicals, machinery washdown
procedures, erosion and soil controls, use of temporary barriers to minimise unintentional
damage of surrounding vegetation etc.

Conclusion of Assessment

The proposal is unlikely to have a significant impact on the vulnerable Green and Golden Bell

Frog for the following reasons:

® The population is known to be transient and may occur across a larger area such that
construction activities could have a high probability of avoiding interactions with
individuals.

e The proposal would remove 3.3 ha of edge vegetation along an existing cleared corridor.

e The maijority of areas of potential habitat within the study area would not be impacted by
the proposal.

e Most suitable breeding habitat in the study area occurs outside of the construction
footprint.

e Construction would be conducted outside of the breeding season, therefore avoiding
impacts to the species lifecycle.

e Mitigation measures would be put in place to minimise and manage risks such as
introduction and/or spread of invasive species and pathogens during construction.

e The proposal is unlikely to isolate the population, or create a permanent barrier that
would fragment the population into two populations.

Limosa lapponica baueri (Bar-tailed Godwit)

An action is likely to have a significant impact on a vulnerable species if there is a real
chance or possibility that it will:

Lead to a long-term decrease in the size of an important population of a species

The Hunter Estuary was previously thought to be an internationally important site for the Bar-
tailed Godwit, supporting more than 1% of the population. However, since 1997/98, the
Hunter Estuary Wetland Ramsar site has not supported more than 1% of the population on a
regular basis and is therefore not considered internationally important based on the 1%
threshold definition.

However, large numbers of Bar-tailed Godwits are still recorded regularly within the Hunter
Estuary such that the area at large is likely to represents an important site for the species.
However, within the broader Hunter Estuary, Bar-tailed Godwits confine their foraging and
roosting activities to the saline parts, particularly sites in and around the North Arm of the
Hunter River. Kooragang Dykes and Stockton Sandspit regularly record the most numbers of
individuals and are key foraging sites for the local population, with Windeyeres Reach the
preferred nocturnal roost location. According to Herbert (2007) the Bar-tailed Godwit has not
been recorded at any of the significant wetlands associated with the study area (such as
Pambalong Nature Reserve, Hexham Swamp and the Hunter Wetlands Centre). This is likely
due to the species preference for large intertidal mudflats and sandflats, often with beds of
seagrass. In contrast, Hexham Swamp for example, has undergone drainage works and
closure of tidal floodgates that have prevented tidal inundation (Herbert, 2007), and potential
habitat within the study area is therefore considered marginal for the species.

Although an important population of the Bar-tailed Godwit occurs in the locality, given the
absence of records within the study area and low quality of the potential habitat that occurs
there, the proposal is not predicted to result in a decrease to the size of the population.
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Limosa lapponica baueri (Bar-tailed Godwit)

Reduce the area of occupancy of an important population

Within the 177.3 hectare study area, 75.2 hectares of potential Bar-tailed Godwit habitat
occurs, associated with PCTs 1747, 1746, 1737 and 1808. The total amount of vegetation
subject to direct impacts (clearing) within the subject site has been reduced to 29.8 ha,
comprising 26.5 ha of non-native vegetation and 3.3 ha of native vegetation, of which 0.9 ha
of native vegetation and 18.1 ha of exotic grassland intersect with important habitat mapping
by OEH for the Bar-tailed Godwit. This habitat is along the edge of the existing cleared areas
previously subjected to disturbance associated with installation of the HWC Chichester rising
main and Richmond Vale railway, and is therefore considered to be low value potential
habitat in comparison to the broad extents of high quality habitat that exist throughout the
Hunter Wetlands National Park and associated Hunter Estuary Ramsar site. The exotic
grassland is not considered suitable habitat for the Bar-tailed Godwit, which usually forages
in soft substrate near the water edge or in shallow water associated with intertidal sandy or
soft mud substrates (TSSC, 2016b).

Although the Hunter Estuary appears to support a large population of Bar-tailed Godwits, the
species has not been recorded within the study area and adjacent important wetland sites
(such as Hexham Swamp, Pambalong Nature Reserve or the Hunter Wetlands Centre)
(Herbert, 2007). Although marginal potential foraging habitat exists within the study area, the
absence of records and alteration to tidal regimes suggest that this habitat is of low quality to
the species and they preferentially focus activities at other important sites within the hunter
Estuary (such as Stockton Sandspit and Fullerton Cove).

Given the Bar-tailed Godwit is not known to occupy the study area or adjacent important
wetland sites, the proposal is not considered to reduce the area of occupancy available to
the local population.

Fragment an existing important population into two or more populations

Although a large population of Bar-tailed Godwit exists within the Hunter Estuary, the species
has not been recorded within the study area and adjacent important wetland sites (such as
Hexham Swamp, Pambalong Nature Reserve or the Hunter Wetlands Centre) (Herbert,
2007). Records of the species are concentrated east of the study area, primarily associated
with the North Arm of the Hunter River.

Given the Bar-tailed Godwit is not known to occupy the study area or adjacent important
wetland sites, the proposal is not considered to cause fragmentation to the local population.
Adversely affect habitat critical to the survival of a species

Although marginal potential foraging habitat exists within the study area, the absence of
records of the species in the subject site and its immediate surrounds, and alteration to tidal
regimes suggest that this habitat is of low quality to the species and they preferentially focus
activities at other important sites within the estuary (such as Stockton Sandspit and Fullerton
Cove).

The habitat within the study area is therefore not considered habitat critical to the survival of
the species and it is reasonable to conclude that the removal of 0.9 ha of native vegetation
will not constitute an adverse impact to habitat critical to the survival of the Bar-tailed Godwit.
Disrupt the breeding cycle of an important population

As the habitat is not considered critical habitat for the local population, and Bar-tailed Godwit
has not been recorded using habitat associated with the study area or surrounding important
wetland sites (Herbert, 2007), the proposal is not considered likely to disrupt the breeding
cycle of the local population.
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Limosa lapponica baueri (Bar-tailed Godwit)

Modify, destroy, remove , isolate or decrease the availability or quality of habitat to the
extent that the species is likely to decline

As the habitat is not considered critical habitat for the local population, and the Bar-tailed
Godwit has not been recorded using habitat associated with the study area or surrounding
important wetland sites (Herbert, 2007), the proposal is not considered to alter the quality or
extent of habitat for the species or cause it to decline.

Result in invasive species that are harmful to a critically endangered or endangered
species becoming established in a critically endangered or endangered species’
habitat

Foxes (Vulpes vulpes) were observed within the proposal area during field surveys. Given

that existing tracks utilised by foxes already occur within the proposal area, it is unlikely that

the proposal would increase the abundance of this species.

Four priority weeds under the Biosecurity Act 2015 within the Hunter Region were identified

within the study area. These include:

e | antana camara (Lantana)

e  Senecio madagascariensis (Fireweed)

® Rubus fruticosus sp. aggregate (Blackberry)

e Alternanthera philoxeroides (Alligator Weed)

A number of high threat weeds identified by OEH (2017a) have also been identified within

the study area (Table 5-15). Of these, Juncus acutus (Sharp Rush), Alligator Weed and

Tradescantia fluminensis (Trad) would have the highest effect on migratory species due to

their capacity to change habitat conditions in aquatic and saline conditions.

A weed management sub-plan to prevent the spread of weeds will be included within the

EMP, and would include measures to prevent the spread of weeds, including hygiene

procedures for equipment used during the construction phase. The weed management plan

would also include measures designed to mitigate edge effects that reduce impacts outside

the footprint of the proposal (namely within surrounding retained vegetation). The aim of

these measures would be to control the possible impacts at their source within existing weed

infested areas. Measures that would be adopted would include:

* Avoid stockpiling of materials adjacent to native vegetation wherever possible.

e Avoid stockpiling of fill in areas of remnant vegetation but instead in adjacent already
cleared areas.

e |mplementing soil erosion and sediment control measures.

e Areas of vegetation to be retained should be demarcated to restrict access by site staff
and machinery to remnant vegetation.

Undertake maintenance of silt fences and other mitigation measures to isolate runoff; and

immediately rehabilitate disturbed vegetation to limit the potential for colonisation by weeds.

Introduce disease that may cause the species to decline, or

There are no diseases associated with the species that the proposal would likely introduce
such that it would cause a decline.
Interfere with the recovery of the species

The proposal is not considered to result in a negative impact to the species or interfere with
the recovery of the species as there are no anticipated impacts expected to the Bar-tailed
Godwit.
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Limosa lapponica baueri (Bar-tailed Godwit)

Conclusion of Assessment

e The Hunter Estuary is known to support a large number of Bar-tailed Godwit on a regular
basis which are likely to constitute an important population of the species.

e  Within the Hunter Estuary, the Bar-tailed Godwit population confines its activity to saline
sites, particularly Stockton Sandspit and Fullerton Cover.

e According to Herbert (2007), the Bar-tailed Godwit has not been recorded at any of the
significant wetlands associated with the study area (such as Pambalong Nature Reserve,
Hexham Swamp and the Hunter Wetlands Centre).

® The absence of records of the species at these locations suggests habitat within the
study area is low quality for the species, and individuals are unlikely to occur there.

e Removal of 0.9 ha of marginal potential habitat for the Bar-tailed Godwit is therefore
unlikely to result in a significant impact to the species.

Considering all the above, the proposal is considered unlikely to have a significant impact on

the Bar-tailed Godwit.
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Migratory species

The following assessment has been prepared for the following species:
e Latham’s Snipe (Gallinago hardwickii)

e Marsh Sandpiper (Tringa stagnatilis)

e  Sharp-tailed Sandpiper (Calidris acuminata)

e Common Greenshank (Tringa nebularia)

e  Glossy lbis (Plegadis falcinellus)

All of the above species except the Glossy Ibis are regular, common or usual summer migrants
to the Hunter Estuary (Herbert, 2007). All species except the Glossy Ibis do not breed in
Australia. More information is provided below on important habitats for these species.

Latham’s Snipe

The Latham’s Snipe spends most of its non-breeding in south-eastern Australia south of the
Richmond River in NSW (DEE, 2019c). There have been no estimates of the number of
locations in which Latham's Snipe occurs in Australia. Estimates of the number of locations are
problematic, given that the species is highly mobile, will readily move between locations as
conditions become more or less favorable, has a widespread distribution and, in wet years
(when potentially many wetland areas are available), can have a widely dispersed population
(DEE, 2019c). However, six important sites (i.e. supporting major populations) have been
identified in Victoria, Tasmania and South Australia (DEE, 2019c). No important sites have been
identified in NSW; however, the species is considered a significant species for the Hunter
Estuary, as they have been regularly recorded at Pambalong Nature Reserve, Hexham Swamp
and Hunter Wetlands Centre (Herbert, 2007).

Marsh Sandpiper

Five important sites for the Marsh Sandpiper have been identified and these are all located in
China. Three of these sites are important during northern migration and four during southern
migration (DEE, 2019f). There are no important sites identified in Australia for the species,
although the species is considered a significant species for the Hunter Estuary as they occur
throughout the estuary in saline and peripheral freshwater sites (Herbert, 2007).

Sharp-tailed Sandpiper

An estimated 85 000 Sharp-tailed Sandpipers occupy the East Asian-Australasian Flyway
(EAAF) (DEE, 2019b). During the non-breeding season approximately 91% of the EAAF
population occurs in Australia and New Zealand (DEE, 2019b). There are 39 important sites for
this species identified in Australia (Bamford et al., 2008); the Hunter Estuary, including Hexham
Swamp, has not been identified as an important site for the species, although the Hunter
Estuary is considered a key site for migratory shorebirds in general (DEE, 2019b), with large
numbers often recorded in both fresh and saline habitats throughout the Hunter Estuary
(Herbert, 2007).

Common Greenshank

The EAAF population of the Common Greenshank is thought to be approximately 110 000, of
which 18 000-19 000 spend the non-breeding season in Australia (DEE, 2019¢e). The Hunter
Estuary is identified to be a site of international importance for the Common Greenshank with
consistently high counts recorded from summer and winter surveys (Herbert, 2007; DEE,
2019e).
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Glossy Ibis

Glossy Ibis is an occasional visitor to the Hunter Estuary as it will move in response to good
rainfalls; however, its core breeding areas are limited to (DEE, 2019d):

e  Murray Darling Basin in northern New South Wales (NSW)
e Western Riverina of NSW/Victoria
e Wider south-east South Australia

e  Channel Country of Queensland/South Australia (wetlands of the Bulloo, Diamantina and
Georgina River systems, occasionally also Cooper Creek)

e Lower Ord/Keep Rivers of Western Australia and the Northern Territory

The Glossy Ibis is not known to breed in the Hunter Estuary and is treated as a bird of passage,
with occurrence and numbers varying according to local and regional conditions (Herbert,
2007).

Migratory Wetland Species

An action is likely to have a significant impact on a migratory species if there is a real chance
or possibility that it will:

Substantially modify (including by fragmenting, altering fire regimes, altering nutrient
cycles or altering hydrological cycles), destroy or isolate an area of important habitat
for a migratory species

All of these migratory species have been recorded within or adjacent to the study area,
associated with important wetland areas including Pambalong Nature Reserve, Hexham
Swamp and the Hunter Wetlands Centre. For many of these migratory species, that rely on
suitable habitat to regain energy reserves for long-distance migrations, the nature of their
records at these locations suggest the habitat is likely to be important.

However, the proposal is considered to have a minor impact on the habitat for these species.
The total amount of vegetation subject to direct impacts (clearing) within the subject site has
been reduced to 29.8 ha, comprising 26.5 ha of non-native vegetation and 3.3 ha of native
vegetation. This habitat is along the edge of the existing cleared areas previously subjected
to disturbance associated with installation of the HWC Chichester rising main and Richmond
Vale railway, and is therefore considered to be low value potential habitat in comparison to
the broad extents of high quality habitat that exist throughout the Hunter Wetlands National
Park and associated Hunter Estuary Ramsar site.

The proposal would, widen existing gaps in vegetation by up to six metres in areas where
regrowth vegetation occurs. Habitat connectivity would be retained around the edges of the
subject site. These impacts represent an increase in existing gaps and disturbances rather
than novel impacts, and the resulting gaps in vegetation are likely to be readily traversed by
these highly mobile species.

The proposal also has the potential to indirectly impact on aquatic habitats through alterations
to hydrology, including changes to surface flows. These impacts have been considered
during the design of the Richmond Vale Rail Trial and design features such as the
construction of boardwalks over wetland areas have been proposed to maintain the current
natural hydrology and reduce potential impacts.

The potential for hydrocarbon contamination or increased nutrient or sediment inputs would
be avoided or minimised through the implementation of appropriate mitigation measures as
outlined in Section 7.
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Result in an invasive species that is harmful to the migratory species becoming

established in an area of important habitat for the migratory species,

Foxes (Vulpes vulpes) were observed within the proposal area during field surveys. Given

that existing tracks utilised by foxes already occur within the proposal area, it is unlikely that

the proposal would increase the abundance of this species.

Four priority weeds under the Biosecurity Act 2015 within the Hunter Region were identified

within the study area. These include:

e | antana camara (Lantana)

e Senecio madagascariensis (Fireweed)

e  Rubus fruticosus sp. aggregate (Blackberry)

e Alternanthera philoxeroides (Alligator Weed)

A number of high threat weeds identified by OEH (2017a) have also been identified within the

study area (Table 5-15). Of these, Juncus acutus (Sharp Rush), Alligator Weed and

Tradescantia fluminensis (Trad) would have the highest effect on migratory species due to

their capacity to change habitat conditions in aquatic and saline conditions.

A weed management sub-plan to prevent the spread of weeds will be included within the

EMP, and would include measures to prevent the spread of weeds, including hygiene

procedures for equipment used during the construction phase. The weed management plan

would also include measures designed to mitigate edge effects that reduce impacts outside

the footprint of the proposal (namely within surrounding retained vegetation). The aim of

these measures would be to control the possible impacts at their source within existing weed

infested areas. Measures that would be adopted would include:

e Avoid stockpiling of materials adjacent to native vegetation wherever possible.

® Avoid stockpiling of fill in areas of remnant vegetation but instead in adjacent already
cleared areas.

¢ Implementing soil erosion and sediment control measures.

® Areas of vegetation to be retained should be demarcated to restrict access by site staff
and machinery to remnant vegetation.

e Undertake maintenance of silt fences and other mitigation measures to isolate runoff; and
immediately rehabilitate disturbed vegetation to limit the potential for colonisation by
weeds.

Seriously disrupt the lifecycle (breeding, feeding, migration or resting behaviour) of an
ecologically significant proportion of the population of a migratory species.

The study area is not likely to support an ecologically significant proportion of the population
of the above migratory species, except for Common Greenshank for which the Hunter
Estuary is an important site.

For the Common Greenshank, the loss or modification of foraging and resting habitat is a key
threat. The reason for this is that the species regularly flies for thousands of kilometres over
some of the most densely populated areas of the world where there has been a lot of
pressure on natural resources. This makes the species particularly susceptible to cumulative
loss of habitat along its migration route (DEE, 2019e).

Other threats include silt/pollution, weed/pest invasion, and disturbance from human
recreational activity.

The proposal would clear approximately 3.3 ha of native vegetation, including wetland
habitats comprising suitable foraging habitat for the Common Greenshank. This habitat is
along the edge of the existing cleared areas previously subjected to disturbance associated
with installation of the HWC Chichester rising main and Richmond Vale railway, and is
therefore considered to be low value potential habitat in comparison to the broad extents of
high quality habitat that exist throughout the Hunter Wetlands National Park and associated
Hunter Estuary Ramsar site. The loss of habitat is therefore not considered likely to seriously
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Migratory Wetland Species

disrupt the feeding or resting behaviour of the Common Greenshank, or the remaining four
migratory species assessed in this assessment.

The subject site occurs adjacent to wetlands that are recognised to be high value habitats for
migratory wetland species both for foraging and breeding habitat. The proposal will mitigate
and manage potential risks of siltation and pollution, and weed spread during construction,
and maintain restrictions on dog access through the National Park.

The subject site currently comprises an existing track utilised by nearby landowners and local
birdwatchers and therefore the migratory species utilising adjacent habitat are likely to be
already habituated to disturbance from current human activity in the area. There are also
regular visitors to the Hunter Wetland Centre, where the species is also known to forage.
Given the above, it is unlikely the proposal would have an adverse effect on the life cycle of
any migratory species such that a viable local population would be placed at risk of extinction.
Conclusion of Assessment

The proposal is unlikely to result in a significant impact on migratory species given that:

e The 3.3 ha of native vegetation being removed is considered marginal due it its location
along the edge of the existing cleared areas previously subjected to disturbance
associated with installation of the HWC Chichester rising main and Richmond Vale
railway, and is therefore considered to be low value potential habitat in comparison to the
broad extents of high quality habitat that exist throughout the Hunter Wetlands National
Park and associated Hunter Estuary Ramsar site.

e The subject site contains an existing track that transects the wetland habitat that is
currently utilised by nearby landowners and local birdwatchers, suggesting birds in the
area may already be habituated to some human disturbance.

e Implementation of mitigation measures would reduce the potential for disturbance to
these species and modification to habitat.
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Wetlands of International Importance

An action is likely to have a significant impact on the ecological character of a declared Ramsar
wetland if there is a real chance or possibility that it will result in:
Areas of the wetland being destroyed or substantially modified

The Hunter Estuary Wetlands Ramsar Site (No. 24) is located at the Hunter Wetlands Centre site
(see Figure 4-4). Within the Hunter Wetlands Centre, approximately 0.6 ha of native vegetation
along the edges of an existing unsealed track will be removed or trimmed to accommodate the
construction of the pathway. Approximately 0.2 ha of this vegetation represents rainforest or open
forest types, with the remaining 0.4 ha representing wetland vegetation types (Swamp Forest PCT
1718, Swamp Oak Forest PCT 1727 and Typha Rushland PCT 1737).

The majority of wetland habitats that are present within the Ramsar site will not be directly removed
by the proposal. The construction of the proposed pathway will involve implementation of mitigation
measures under a CEMP to manage and minimise the risk of impacts from weeds, pollution,
sedimentation etc. that could modify the nature of the wetland habitats within the Ramsar site.

A substantial and measurable change in the hydrological regime of the wetland, for example,
a substantial change to the volume, timing, duration and frequency of ground and surface
water flows to and within the wetland

The construction of the pathway within the Hunter Wetlands Centre (and hence the Ramsar site) will
involve laydown of a sealed pathway along an existing track that is maintained as a walking track
through the wetland centre. Whilst the existing track is not impermeable, it is relatively compacted to
render it suitable as a walking track for the public; the creation of a hard stand walking track is
considered unlikely to substantially increase the volume and velocity of surface run-off from the
pathway such that it would result in a substantial change in the hydrological regime of the wetland
within the Ramsar site.

The habitat or lifecycle of native species, including invertebrate fauna and fish species,
dependent upon the wetland being seriously affected

Fauna species dependent upon the wetlands include a large diversity of wetland migratory bird
species. Many of these species utilise the wetland for foraging, roosting and breeding habitat. Key
threats include habitat loss, silt/pollution, weed/pest invasion, and disturbance from human
recreational activity.

The proposal would clear approximately 0.6 ha of native vegetation, including 0.4 ha of wetland
habitats. This habitat is along the edge of existing tracks maintained as a walking track for the
public, and is therefore considered to be low value potential habitat in comparison to the wetland
habitats maintained as part of the Hunter Wetlands Centre. The loss of habitat is therefore not
considered likely to seriously disrupt the habitat or lifecycle of native species utilising these habitats.
The proposal will also mitigate and manage potential risks of siltation and pollution, and weed
spread during construction, and maintain restrictions on dog access through the National Park.

The subject site currently comprises an existing track utilised by visitors to the centre and therefore
the migratory species utilising adjacent habitat are likely to be already habituated to disturbance
from current human activity in the area.

The following recommendations are considered necessary to protect migratory shorebird species
during the construction phase of the proposal:

e Construction should be undertaken between the end of April and beginning of September when
the majority of migratory birds are in the northern hemisphere within areas of potential shorebird
habitat (chainages 5200 to 600 and the extension to Hunter Wetlands Centre)
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A substantial and measurable change in the water quality of the wetland — for example, a
substantial change in the level of salinity, pollutants, or nutrients in the wetland, or water
temperature which may adversely impact on biodiversity, ecological integrity, social amenity
or human health, or

A Sediment and Erosion Control Plan will be incorporated into the Construction Environmental
Management Plan (CEMP) for the proposal. Specific sediment and erosion control measures during
the construction phase to reduce impacts to water quality within the wetland include the following:

e |nstallation of erosion and sediment control measures prior to any works

e Regular inspection of erosion and sediment control measures, particularly following rainfall
events, to ensure their ongoing functionality

e Stockpile management measures which minimise the potential for erosion and surface water
runoff

e Construction and maintenance of silt fences to capture and isolate any surface water runoff
e Immediate removal offsite of excavated materials

e  Specific measures will be incorporated into the CEMP to minimise the generation of dust and
associated impacts on adjacent natural environment include the following:

e  Setting maximum speed limits for all traffic within the proposal area to limit dust generation

e Use of a water tanker or similar to spray unpaved access tracks during the construction phase
where required

e Application of dust suppressants or covers on soil stockpiles
e Stockpile management to limit the potential for dust generation
e  Specific measures will be incorporated into the CEMP to minimise the potential for chemical
spills and associated impacts on adjacent natural environments include the following:
— All chemicals must be kept in clearly marked bunded areas
— Regularly inspect vehicles and mechanical plant for leakage of fuel or olil
— No re-fuelling of vehicles, washing of vehicles or maintenance of vehicles and plant to be
undertaken within 20 m of creeks
An invasive species that is harmful to the ecological character of the wetland being
established (or an existing invasive species being spread) in the wetland.
Four priority weeds under the Biosecurity Act 2015 within the Hunter Region were identified within
the study area. These include:
e [antana camara (Lantana)
e Senecio madagascariensis (Fireweed)
e  Rubus fruticosus sp. aggregate (Blackberry)
e Alternanthera philoxeroides (Alligator Weed)

A number of high threat weeds identified by OEH (2017a) have also been identified within the study
area (Table 5-15).

A weed management sub-plan to prevent the spread of weeds will be included within the EMP, and
would include measures to prevent the spread of weeds, including hygiene procedures for
equipment used during the construction phase. The weed management plan would also include
measures designed to mitigate edge effects that reduce impacts outside the footprint of the
proposal (namely within surrounding retained vegetation). The aim of these measures would be to
control the possible impacts at their source within existing weed infested areas and soften the edge
between the earthworks and the retained native vegetation. Measures that would be adopted would
include:

® Avoid stockpiling of materials adjacent to native vegetation wherever possible
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* Avoid stockpiling of fill in areas of remnant vegetation but instead in adjacent already cleared
areas

* |mplementing soil erosion and sediment control measures

e Areas of vegetation to be retained should be demarcated to restrict access by site staff and
machinery to remnant vegetation

e Undertake maintenance of silt fences and other mitigation measures to isolate runoff; and
immediately rehabilitate disturbed vegetation to limit the potential for colonisation by weeds
Conclusion of Assessment of Significance:

The proposal is unlikely to result in a significant impact on wetlands of international importance
given that:

e The proposal is appropriately located along an existing track to minimise the area of impact on
native vegetation.

e The area of impact will be limited to approximately 0.6 ha of vegetation along the edges of the
existing track.

e The proposal is unlikely to substantially change the hydrological regime of the Ramsar site.
e Measures are proposed to protect species and habitat associated with the wetlands.

e Measures are proposed to protect water quality within the wetlands.

e Measures are proposed to prevent the spread of invasive species within the wetlands.
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