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Table 5-3 Jackwood - Lilly Pilly - Sassafras riparian warm temperate
rainforest of the Central Coast

Attribute

Vegetation Rainforests

Formation

Vegetation Class  Northern Warm Temperate Rainforests

PCT ID PCT 1528 - Jackwood - Lilly Pilly - Sassafras riparian warm temperate
rainforest of the Central Coast.

Equivalent MU 1a: Coastal Warm Temperate - Subtropical Rainforest

LHCCREMS Map

Unit

(LHCCREMS,

2000)

PCT % Cleared 32

Plots sampled P1

Location within A small patch within the Hunter Wetland Centre at the Shortland end of

study area the study area.

Floristic This community is a closed forest with canopy species including Guioa

description semiglauca (dominant), Ficus rubiginosa (Port Jackson Fig) Acmena

smithii (Lilly Pilly), Ficus coronata (Sandpaper Fig) and Alphitonia
excelsa (Red Ash). Other tree species include Melia azedarach (White
Cedar), Cupaniopsis anacardioides (Tuckeroo), Podocarpus elatus
(Plum Pine) and Syncarpia glomulifera (Turpentine).

The shrub layer is also diverse and includes Hymenosporum flavum
(Native Frangipani), Pittosporum undulatum (Native Daphne), Melaleuca
styphelioides (Prickly-leaved Tea Tree), Backhousia citriodora (Lemon
Myrtle) and Pittosporum multiflorum (Orange Thorn).

Parsonsia straminea, Cayratia sp., Blechnum patersonii and Morinda
Jjasminoides characteristic of the ground stratum. Grass covers are
sparse and include Oplismenus imbecillis (Creeping Beard Grass) and
the exotic Panicum repens (Torpedo Grass).

This community is also planted with native, although non-endemic,
rainforest species.

Justification for PCT 1528 is the best fit rainforest vegetation community available in the

PCT selection BioNet Vegetation Classification database (OEH, 2018d). The rainforest
patch on site corresponds to PCT 1528 on the following points:

- Forms a closed forest with a diverse canopy

- Canopy characterised by Acmena smithii; Cryptocarya glaucescens
and Doryphora sassafras

- The mid storey consists of a variety of smaller trees; shrubs and
diverse climbers such as Alectryon subcinereus, Guioa semiglauca,
Morinda jasminoides and Cissus antarctica.

- The ground layer typically consists of a mix of graminoids and ferns
with forbs sparse and less common

- The sheltered riparian site occurs at an elevation below 50 m

- Occurs within the Newcastle LGA

Other PCTs considered included PCT 1534 and PCT 1530. PCT 1528
was selected over PCT 1534 on the basis that Guioa semiglauca is
dominant on site. PCT 1530 was not a good floristic match.

Condition This example of PCT 1528 is highly modified. It has been, and continues
to be managed by the Hunter Wetlands Centre. This includes
supplementary planting with a number of non-endemic rainforest species
and the floristics do not align strongly with described native communities.

Conservation Rainforest occurrences of this community within the study area are

significance consistent with the final determination for the EEC Lowland Rainforest in
the NSW North Coast and Sydney Basin Bioregions (BC Act).

The rainforest occurrences are also consistent with the CEEC Lowland
Rainforest of Subtropical Australia (EPBC Act).
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Attribute

Photograph

Photograph 5-1 Jackwood - Lilly Pilly - Sassafras riparian warm
temperate rainforest of the Central Coast

Table 5-4 Blackbutt - Turpentine - Sydney Blue Gum mesic tall open forest on
ranges of the Central Coast

Attribute

Vegetation
Formation
Vegetation Class
PCT ID

Equivalent
LHCCREMS Map
Unit
(LHCCREMS,
2000)

PCT % Cleared
Plots sampled
Location within
study area
Floristic
description

Wet Sclerophyll Forests (Shrubby sub-formation)

North Coast Wet Sclerophyll Forests

PCT 1568 - Blackbutt - Turpentine - Sydney Blue Gum mesic tall open
forest on ranges of the Central Coast

MU 5: Alluvial Tall Moist Forest

40
P8

Small patches adjacent to the rail trail at the Minmi connection in the
west.

This community is a tall sheltered eucalypt forest. Canopy species
characteristic of the site include Eucalyptus saligna (Sydney Blue Gum),
Glochidion ferdinandi (Cheese Tree) and Acmena smithii (Lilly Pilly).
The midstratum includes species such as Pittosporum revolutum (Wild
Yellow Jasmine), Commersonia fraseri (Brush Kurrajong) and Trema
tomentosa var. aspera (Peach-leaf Poison-bush).

The ground stratum is the most diverse and is characteristic of native
species such as Entolasia marginata (Bordered Panic), Geranium
solanderi (Native Geranium), Glycine tabacina, Dichondra repens
(Kidney Weed) and Lomandra longifolia (Spiny-headed Mat-rush).

Vine species were also prevalent, including Cissus antarctica (Kangaroo
Vine), Stephania japonica (Snake Vine) and Pandorea pandorana
(Wonga Wonga Vine).
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Attribute

Justification for
PCT selection

Condition

Conservation
significance

Photograph

The community is consistent with the attributes described for this PCT in
the BioNet Vegetation Classification database (landform position,
dominant canopy, soil types, location). The floristic description is
consistent with similar canopy forming trees identified in the
corresponding map unit described in LHCCREMS (2000), such as
Glochidion ferdinandi (Cheese Tree), Acmena smithii (Lilly Pilly),
Syncarpia glomulifera (Turpentine) and Livistona australis (Cabbage
Tree Palm) all matching the LHCCREMS description. Pandorea
pandorana (Wonga Wonga Vine). This community was also recorded on
site and is also described for this PCT. Although the PCT description
states, "Tall open forests to open forests with a canopy dominated by
Syncarpia glomulifera and Eucalyptus pilularis”, the canopy within this
site also includes Eucalyptus saligna (Sydney Blue Gum). The PCT
description also states “The mid-storey is semi-mesic and includes
diverse small trees and shrubs along with climbers. The ground layer is
dominated by ferns. This community occurs within the study area on
sandstones ranges of the Central Coast at elevations below 450 m.” This
description is consistent with the characteristics found on site.

A high exotic species diversity occurs within this community, including
high threat species such as Lantana camara (Lantana), Cinnamomum
camphora (Camphor Laurel), Paspalum dilatatum (Paspalum) and
Lonicera japonica (Japanese Honeysuckle).

Not listed as a threatened ecological community under the BC Act or
EPBC Act.

Photograph 5-2 Blackbutt - Turpentine - Sydney Blue Gum mesic tall
open forest on ranges of the Central Coast

Table 5-5 Spotted Gum - Broad-leaved Mahogany - Red Ironbark shrubby
open forest

Attribute

Vegetation
Formation
Vegetation Class
PCT ID

Equivalent
LHCCREMS Map
Unit
(LHCCREMS,
2000)

PCT % Cleared
Plots sampled

Dry Sclerophyll Forests (Shrub/grass sub-formation)

Hunter-Macleay Dry Sclerophyll Forests

PCT 1590- Spotted Gum - Broad-leaved Mahogany - Red Ironbark
shrubby open forest

MU 15: Coastal Foothills Spotted Gum - Ironbark Forest

48
None
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Attribute

Location within In the western section of the study area along the connection to

study area Stockrington, and within the Hunter Wetland Centre. This community
was not extensive within the study area, with very small areas extending
into the subject site.

Floristic Open forests with a canopy dominated by Corymbia maculata (Spotted
description Gum), Eucalyptus umbra (Broad-leaved White Mahogany) and
Eucalyptus fibrosa (Red Ironbark).
The mid-storey consists of a diverse open shrub layer, including species
such as Allocasuarina torulosa (Forest Oak), Pultenaea villosa (Hairy
Bush-pea), Persoonia linearis (Narrow-leaved Geebung), Breynia
oblongifolia (Coffee Bush) and Bursaria spinosa (Blackthorn).
The mid-statum also consists of various small climbers such as
Pandorea pandorana (Wonga Wonga Vine).
The ground layer is characteristically grassy with a mix of forbs; small
ferns and other graminoids such as Microlaena stipoides (Weeping
Grass), Themeda triandra (Kangaroo Grass), Imperata cylindrica (Blady
Grass), Lobelia purpurascens (Whiteroot), Dianella caerulea (Blue Flax-
lily) and Lomandra multiflora (Many-flowered Mat-rush).

Justification for The community is consistent with the attributes described for this PCT in

PCT selection the BioNet Vegetation Classification database (landform position,
dominant canopy, soil types, location). The floristic description is
consistent with similar canopy forming trees identified in the
corresponding map unit described in LHCCREMS (2000).

Condition The occurrence of this PCT within the study area is generally in good
condition.

Conservation This Spotted Gum community is not consistent with the determination of

significance the EEC Lower Hunter Spotted Gum—Ironbark Forest in the Sydney

Basin Bioregion (BC Act) due to structural differences in the study site.
Not listed as a threatened ecological community under the EPBC Act.

Photograph -
Table 5-6 Forest Red Gum grassy open forest on floodplains of the lower
Hunter
Vegetation Forested Wetlands
Formation
Vegetation Class  Coastal Floodplain Wetlands
PCT ID PCT 1598 - Forest Red Gum grassy open forest on floodplains of the
lower Hunter
Equivalent MU 19: Hunter Lowlands Redgum Forest
LHCCREMS Map
Unit
(LHCCREMS,
2000)
PCT % Cleared 0
Plots sampled P9
Location within In the western section of the study area along the connection to
the study area Stockrington. This community was not extensive within the study area,
with very small areas extending into the subject site.
Floristic The canopy species on site include the dominant Eucalyptus tereticornis
description (Forest Red Gum) as well as Eucalyptus siderophloia (Grey Ironbark),

Eucalyptus punctata (Grey Gum) and Ficus sp.

The shrub stratum is equally diverse with Pittosporum undulatum (Native
Daphne), Acacia longifolia, Acacia implexa (Hickory Wattle) and Breynia
oblongifolia (Coffee Bush).
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Attribute

The greatest diversity occurs within the ground stratum. The most
dominant ground covers are grasses and include Themeda triandra
(Kangaroo Grass), Aristida ramosa (Purple Wiregrass), Imperata
cylindrica (Blady Grass), Microlaena stipoides (Weeping Grass) and
Cynodon dactylon (Couch).

The forb species which exist on site include Plectranthus parviflorus
(Cockspur Flower), Geranium solanderi (Native Geranium), Dichondra
repens (Kidney Weed) and Commelina cyanea. Other ground cover
species include vines and scramblers such as Clematis glycinoides
(Headache Vine), Geitonoplesium cymosum (Scrambling Lily), Cayratia
sp. and Glycine tabacina.

Justification for This vegetation type is a Coastal Floodplains Wetland, occurring within

PCT selection the right Mitchell landscape and correct IBRA subregion. The floristic
composition is similar to those described in the BioNet Vegetation
Classification database (OEH, 2018d), including Eucalyptus tereticornis
and Eucalyptus punctata.
It is possible that the Red Gum forest could be considered a dry
sclerophyll forest, however due to the mesic understorey of Pittosporum
undulatum and the open forest on drainage flats and open depressions,
the associated Coastal Floodplains Wetland vegetation class is most

appropriate.

Condition This PCT occurs in a semi-disturbed and regrowth state, having being
previously cleared for the existing railway line. It is infested by Lantana in
many places.

Conservation The Redgum Forest occurrence is consistent with the determination of

significance the EEC Hunter Lowland Redgum Forest in the Sydney Basin and New

South Wales North Coast Bioregions (BC Act).

This community is not listed as a threatened ecological community under
the EPBC Act.

Photograph

Photograph 5-3 Forest Red Gum grassy open forest on floodplains of
the lower Hunter

Table 5-7 Smooth-barked Apple - Red Bloodwood - Brown Stringybark -
Hairpin Banksia heathy open forest of coastal lowlands

Attribute

Vegetation Dry Sclerophyll Forests (Shrubby sub-formation)

Formation

Vegetation Class  Sydney Coastal Dry Sclerophyll Forests

PCT ID PCT 1619- Smooth-barked Apple - Red Bloodwood - Brown Stringybark
- Hairpin Banksia heathy open forest of coastal lowlands

Equivalent MU 30: Coastal Plains Smooth-barked Apple Woodland

LHCCREMS Map

Unit

(LHCCREMS,

2000)
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Attribute

PCT % Cleared
Plots sampled

Location within
the study area

Floristic
description

Justification for
PCT selection

Condition

Conservation
significance

Photograph

45
None

This community is located as a small patch at the Minmi end of the study
area.

This community is an open forest with a canopy dominated by
Angophora costata (Smooth-barked Apple) and Corymbia gummifera
(Red Bloodwood).

The mid-storey is typically shrubby and commonly includes grass trees
such as Xanthorrhoea latifolia and scrambling climbers such as
Billardiera scandens (Hairy Apple Berry).

The ground layer is typically dominated by grasses along with
graminoids and scattered forbs. These species include Themeda
australis (Kangaroo Grass), Panicum simile (Two-colour Panic), Aristida
vagans (Threeawn Speargrass), Dianella caerulea (Blue Flax-lily),
Lepidosperma laterale and Lomandra obliqua.

This community is consistent with the floristics and landscape characters
for PCT 1619. This PCT is an extensive community within the Newcastle
and Lake Macquarie districts and is well described.

The occurrences of this PCT within the study area are very small and
transition into the adjoining Spotted Gum forests very rapidly. No areas
of this community occur within the subject site.

Not listed as a threatened ecological community under the BC Act and
EPBC Act.

Table 5-8 Swamp Mahogany - Flax-leaved Paperbark swamp forest on
coastal lowlands of the Central Coast

Attribute

Vegetation
Formation

Vegetation Class

PCT ID

Equivalent

LHCCREMS Map

Unit
(LHCCREMS,
2000)

PCT % Cleared
Plots sampled
Location within
the study area
Floristic
description

Justification for
PCT selection

Forested Wetlands

Coastal Swamp Forests

PCT 1718- Swamp Mahogany - Flax-leaved Paperbark swamp forest on
coastal lowlands of the Central Coast

MU 37: Swamp Mahogany- Paperbark Swamp Forest

74
P2

Scattered patches along the edges of the Typha wetlands across the
study area

The vegetation community is an open forest with characteristic tree
species such as Eucalyptus robusta (Swamp Mahogany), Casuarina
glauca (Swamp Oak) and Tristaniopsis laurina (Water Gum).

The only species within the shrub layer in the site is Callistemon salignus
(Willow Bottlebrush).

Groundcovers are the most dense vegetation layer. Fern species include
Calochlaena dubia (Rainbow Fern), Cyathea australis (Black Tree-fern)
and Pteridium esculentum (Common Bracken).

This vegetation community is consistent with the descriptions for PCT
1718 in the BioNet Vegetation Classification database (landform
position, dominant canopy, soil types, location) (OEH, 2018d). The study
area is located south of Karuah, which falls within the described
distribution of this PCT. The site is also characteristic of poorly drained
unconsolidated sediments of the coastal lowlands and below 50 m
elevation.
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Attribute

Condition

Conservation
significance

Photograph

PCT 1717 was considered however the distribution of the community
within the study area is inconsistent with PCT 1717. Other PCTs
considered did not include Eucalyptus robusta as a dominant, or if
dominated by Eucalyptus robusta, were filtered out by IBRA region,
subregion and LGA.

Exotic species are prevalent within the onsite occurrences of this
community and include high threat species such as Panicum repens
(Torpedo Grass), Bidens pilosa (Cobblers Pegs), Tradescantia
fluminensis (Trad) and Rubus fruticosus sp. aggregate (Blackberry).
The Coastal Swamp Forest occurrences are consistent with the final
determination for the EEC Swamp Sclerophyll Forest on Coastal
Floodplains of the New South Wales North Coast, Sydney Basin and
South East Corner Bioregions (BC Act).

This community is not listed as a threatened ecological community under
the EPBC Act.

Photograph 5-4 Swamp Mahogany - Flax-leaved Paperbark swamp
forest on coastal lowlands of the Central Coast

Table 5-9 Swamp Oak - Sea Rush - Baumea juncea swamp forest on coastal
lowlands of the Central Coast and Lower North Coast

Attribute

Vegetation
Formation
Vegetation Class
PCT ID

Equivalent
LHCCREMS Map
Unit
(LHCCREMS,
2000)

PCT % Cleared
Plots sampled

Location within
the study area
Floristic
description

Forested Wetlands

Coastal Floodplain Wetlands

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

MU 40: Swamp Oak - Rushland Forest

60
P7

Scattered patches along the edges of, and within Typha and Phragmites
wetlands across the study area

Tree diversity is sparse within this site with Casuarina glauca being the
only canopy forming species present.

There are also no mid-stratum species within the site.
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Attribute

Justification for
PCT selection

Condition

Conservation
significance

Photograph

Ground covers include forb and grass species such as Sporobolus
virginicus (Sand Couch), Juncus usitatus, Centella asiatica (Indian
Pennywort), Alternanthera denticulata (Lesser Joyweed) and Typha
orientalis (Broadleaf Cumbungi). The fern Calochlaena dubia (Rainbow
Fern) was dominant throughout the lower stratum.

This PCT was selected due to its brackish characteristic. The dominant
Casuarina glauca trees are consistent with the vegetation description in
the BioNet Vegetation Classification database (OEH, 2018d). The
community is also located on the margins of brackish water bodies on
floodplains within Newcastle. This locality falls within the PCT region;
from the southern boundary of the study area to Failford. Soil conditions
are also similar with substrates on unconsolidated sediments at an
elevation less than 20 m.

Although PCT 1729 is also brackish, PCT 1727 was selected due to the
occasional occurrence of paperbarks, most likely transitioning to swamp
mahogany types, and sediments over alluvial sands.

A high abundance of exotic species was also present, including
Paspalum dilatatum (Paspalum), Cenchrus clandestinus (Kikuyu Grass),
Ambrosia sp. and Senecio madagascariensis.

The forested wetland occurrences are consistent with the final
determination for the EEC Swamp Oak Floodplain Forest of the New
South Wales North Coast, Sydney Basin and South East Corner
Bioregions (BC Act).

The forested wetland occurrences are also consistent with Coastal
Swamp Oak (Casuarina glauca) Forest of New South Wales and South
East Queensland ecological community (EPBC Act).

Photograph 5-5 Swamp Oak - Sea Rush - Baumea juncea swamp forest
on coastal lowlands of the Central Coast and Lower North Coast
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Table 5-10 Grey Mangrove low closed forest

Attribute

Vegetation
Formation

Vegetation Class

PCT ID
Equivalent

LHCCREMS Map

Unit
(LHCCREMS,
2000)

PCT % Cleared
Plots sampled

Location within
the study area

Floristic
description

Justification for
PCT selection

Condition

Conservation
significance

Photograph

Saline Wetlands

Mangrove Swamps
PCT 1747- Grey Mangrove low closed forest
MU 47: Mangrove - Estuarine Complex

59
P5

This community is generally restricted to the eastern portion of the study
area in estuarine and brackish environments associated with the
downstream section of the Ironbark Creek catchment, where there is
some tidal influences from the Hunter River.

This vegetation community is a low closed forest dominated by
Avicennia marina (Grey Mangrove).

Sarcocornia quinqueflora (Samphire) is the dominant ground cover with
Juncus kraussii (Sea Rush), Suaeda australis (Seablite), Sporobolus
virginicus (Sand Couch), Samolus repens (Creeping Brookweed) and
Phragmites australis (Common Reed) also being present on site.

The site is consistent with the attributes described for this PCT in the
BioNet Vegetation Classification database (OEH, 2018d). The dominant
canopy species and the ground stratum floristics match those
descriptions found within the database. The substratum is similarly
described, with tidal saline mud flats prevalent throughout the site. The
floristic composition also reflects the elevation of the site, with ground
stratum increasing as tidal inundation decreases towards land.

The occurrences of this community are relatively intact and in good
condition. Substantial areas of this community occur as regeneration or
new growth, representing an expansion of the community in response to
the dynamic estuarine environment.

Not listed as a threatened ecological community under the BC Act or
EPBC Act.

The wetland occurrence is consistent with the determination of protected
marine vegetation (FM Act) as key fish habitat.

Photograph 5-6 Grey Mangrove low closed forest
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Table 5-11 Saltmarsh Estuarine Complex

Attribute

Vegetation
Formation

Vegetation Class

PCT ID
Equivalent

LHCCREMS Map

Unit
(LHCCREMS,
2000)

PCT % Cleared
Plots sampled

Location within
the study area

Floristic
description

Justification for
PCT selection

Condition

Conservation
significance

Saline Wetlands

Saltmarshes
PCT 1746- Saltmarsh Estuarine Complex
MU47a: Saltmarsh

16
P6

This community is generally restricted to the eastern portion of the study
area in estuarine and brackish environments associated with the
downstream section of the Ironbark Creek catchment, where there is
some tidal influences from the Hunter River.

This site is characterised by a sparse emergent tree layer of Avicennia
marina (Grey Mangrove) and Casuarina glauca (Swamp Oak).

No shrub stratum were present within the site.

Ground cover species were the dominant vegetation strata with
Sarcocornia quinqueflora (Samphire), Sporobolus virginicus (Sand
Couch) and Cynodon dactylon (Couch) having high vegetation covers
throughout the site. Other ground cover species include Paspalum
distichum (Water Couch) and Cyperus polystachyos (Bunchy Sedge).

PCT 1126 was also considered as a potential match for the onsite
occurrence of saltmarsh vegetation. Whilst similar floristics are expected,
this site is rarely tidally inundated, a feature that is characteristic of PCT
1126. The wetlands within the study area are part of an artificial system
due to the historical installation of floodgates, resulting in flooding
influences on the wetland rather than tidal inundations. The site location
is also a greater fit to the PCT 1746 distribution described in the BioNet
Vegetation Classification database (OEH, 2018d), when compared to
PCT 1126.

The occurrence of PCT 1746 is generally edge affected alongside the
existing track, becoming less affected by exotic grasses with increasing
distance from the track where the level of inundation remains suitable.
The saltmarsh occurrence in the site is consistent with the determination
of the EEC Coastal Saltmarsh in the New South Wales North Coast,
Sydney Basin and South East Corner Bioregions (BC Act).

The saltmarsh occurrence is also consistent with the determination of
the VEC Subtropical and Temperate Coastal Saltmarsh (EPBC Act).
The wetland occurrence is also consistent with the determination of
protected marine vegetation (FM Act) as key fish habitat.
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Attribute

Photograph

Photograph 5-7 Saltmarsh Estuarine Complex
Table 5-12 Typha Rushland

Attribute

Vegetation Freshwater Wetlands

Formation

Vegetation Class  Coastal Freshwater Lagoons

PCT ID PCT 1737- Typha Rushland

Equivalent MU 46: Freshwater Wetland Complex

LHCCREMS Map

Unit

(LHCCREMS,

2000)

PCT % Cleared 70

Plots sampled P4, P11

Location within This community is generally restricted to the western portion of the study
the study area area in freshwater environments that receive overland flows from

surrounding areas and where saline influences from the Hunter River to
the east are diminished.

Floristic These sites have no tree or shrub species present.

description The dominant groundcover species is Typha orientalis (Broadleaf
Cumbungi), with additional groundcover species including Cynodon
dactylon (Couch), Paspalum distichum (Water Couch), Microlaena
stipoides (Weeping Grass) and Phragmites australis (Common Reed).
Other rush and forb species were also characteristic of the site including
Juncus subsecundus (Fingered Rush), Bulboschoenus fluviatilis (Marsh
Club-rush), Persicaria hydropiper (Water Pepper) and Persicaria
decipiens (Slender Knotweed).

Justification for The site attributes are consistent with the descriptions for this PCT in the

PCT selection BioNet Vegetation Classification database (landform position, dominant
species, soil types, location) (OEH, 2018d). This community typically
occurs at the margins of standing fresh water along the coast from Woy
Woy to Hexham, which is the direct locality of the site. Substrates within
the sites are mud, with low elevations, consistent with those with coastal
occurrences. Although Melaleuca species are present, these are isolated
emergent species only.
PCT 1736 was considered, however due to a lack of Tall Spike Rush
with only a small cover percentage of Water Couch, it was eliminated as
a potential PCT.
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Attribute

Condition The PCT occurs almost as a monoculture of Typha orientalis. Species
diversity is relatively low but the community is considered to be in
relatively good condition. Edges are typically weed affected.

Conservation The wetland occurrence is consistent with the determination of the EEC

significance Freshwater Wetlands on Coastal Floodplains of the New South Wales
North Coast, Sydney Basin and South East Corner Bioregions (BC Act).
This community is not listed as a threatened ecological community under
the EPBC Act.

Photograph
Photograph 5-8 Typha Rushland

Table 5-13 Common Reed on the margins of estuaries and brackish

lagoons along the New South Wales coastline

Attribute

Vegetation
Formation
Vegetation Class
PCT ID

Equivalent
LHCCREMS Map
Unit
(LHCCREMS,
2000)

PCT % Cleared
Plots sampled

Location within
the study area

Floristic
description

Justification for
PCT selection

Freshwater Wetlands

Coastal Freshwater Lagoons

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

MU 40a: Phragmites rushland

41
P10

This community is generally present in brackish to saline wetland areas
where estuarine environments supporting saltmarsh and mangrove
transition to freshwater environments supporting Typha wetlands.
Within this site, there is a lack of canopy and mid-stratum layers.
Phragmites australis is the dominant grass layer, whilst Cynodon
dactylon (Couch), Sporobolus creber (Western Rat-tail Grass) and
Paspalum distichum (Water Couch) are also present within the site.

A number of forb species was also observed, including Bacopa monnieri
(Bacopa) and Euphorbia drummondii (Caustic Weed).

Sarcocornia quinqueflora (Samphire) is also present within the site,
however only in small abundance.

The site is consistent with the attributes described for this PCT in the
BioNet Vegetation Classification database (OEH, 2018d). This
community is an estuarine reedland dominated by Phragmites, which is
highly consistent with the subject site.

Other PCTs considered include 1071 (Man-made water bodies, drainage
lines and depressions across a wide variety of environments. Includes
modified former wetlands such as Hexham Swamp); but PCT 1808 was
chosen in preference due to the distinctly brackish/semi-estuarine nature
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Attribute

of the Ironbark Creek portion of the study area. PCT 1071 also does not
identify a dominant species.

Condition The PCT occurs almost as a monoculture of Phragmites australis.
Species diversity is relatively low but the community is considered to be
in relatively good condition. Edges are typically weed affected.

Conservation The wetland occurrence is consistent with the determination of the EEC

significance Freshwater Wetlands on Coastal Floodplains of the New South Wales
North Coast, Sydney Basin and South East Corner Bioregions (BC Act).
This community is not listed as a threatened ecological community under
the EPBC Act.

Photograph

Photograph 5-9 Common Reed on the margins of estuaries and brackish
lagoons along the New South Wales coastline

Table 5-14 Exotic vegetation

Attribute

Vegetation n/a

Formation

Vegetation Class  n/a

PCT ID n/a

PCT % Cleared n/a

Plots sampled P3

Location within Throughout the study area where native vegetation has been cleared.

study area Largely present along the existing rail trail and water pipeline corridor as
a grassy embankment.

Floristic Non-native vegetation in the study area dominated by exotic grasslands

description comprising previously cleared, disturbed and grassy swales.

The canopy and shrub strata were absent from this vegetation type.
The ground cover stratum includes exotic forb and rush species such as
Aster subulatus (Wild Aster), Sporobolus africanus (Parramatta Grass),
Onopordum acanthium (Scotch Thistle) and Conyza bonariensis
(Flaxleaf Fleabane). High threat species also include Phyla nodiflora
(Lippia), Alternanthera philoxeroides (Alligator Weed), Senecio
madagascariensis (Fireweed) and Juncus acutus (Sharp Rush).

The native ground cover diversity is sparse, and includes species such
as Cynodon dactylon (Couch), Juncus usitatus, Persicaria decipiens
(Slender Knotweed) and Lachnagrostis filiformis.

Justification for n/a
PCT selection
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Attribute

Conservation Non-native vegetation. Does not comprise an occurrence of a threatened
significance ecological community.
Photograph

Photograph 5-10 Planted/exotic vegetation

5.2 Flora species

A total of 160 species from 65 families were identified within the study area, including 114 native
species and 46 exotic species (see Appendix B). The most species diverse families recorded
were Poaceae, Asteraceae and Myrtaceae.

5.2.1 Threatened flora

No threatened flora species were identified within the study area during targeted field survey.
Seven species were targeted during field survey and represent forest shrubs, wetland forbs and
rainforest species that have potential to occur within the study area (see Table 6-2 in

Section 6.1.2), although it is noted that the flora habitats within the subject site represent highly
disturbed edge vegetation and that the soil profiles along the pipeline and rail trail embankment
are likely to have been historically disturbed.

5.2.2 Priority and high threat species

Four priority weeds, Lantana camara (Lantana), Senecio madagascariensis (Fireweed), Rubus
fruticosus sp. aggregate (Blackberry) and Alternanthera philoxeroides (Alligator Weed) listed in
the Hunter region were recorded within the study area during the field survey.

The state objective for three of these priority weeds under the Biosecurity Act 2015 are to
protect priority assets.

The state objective for Alternanthera philoxeroides (Alligator Weed) is containment and a
Biosecurity Zone is generally required to be established for this species in accordance with
Part 5, Division 2 of the Biosecurity Regulation 2017 (Alligator Weed biosecurity zone);
however, the City of Newcastle is exempt from this requirement.

In addition, the general biosecurity duty also applies to all weed species. The recommended
measures to demonstrate compliance with the general biosecurity duty are (HLLS, 2017)

e Land managers should mitigate the risk of new weeds being introduced to their land
e Land managers should prevent seed and propagules spreading from their land

e Land managers reduce the impacts of the plant on priority assets
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Alternanthera philoxeroides (Alligator Weed), Lantana camara (Lantana) Rubus fruticosus sp.

aggregate (Blackberry) and Senecio madagascariensis (Fireweed) are also Weeds of National
Significance declared under the National Weed Strategy, which recommends that their spread
should be minimised to protect priority assets.

The exotic species listed in Table 5-15 were recorded in the study area and are classified as
high threat weeds for the purposes of the BAM.

Table 5-15

High threat weeds recorded in the study area

Amaranthaceae
Asteraceae
Asteraceae
Asteraceae
Caprifoliaceae
Commelinaceae
Fabaceae - Caesalpinioideae
Juncaceae
Lauraceae
Ochnaceae
Oleaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Poaceae
Rosaceae

Verbenaceae
Verbenaceae

5.3

Alternanthera philoxeroides
Bidens pilosa

Bidens subalternans
Senecio madagascariensis
Lonicera japonica
Tradescantia fluminensis
Senna pendula

Juncus acutus
Cinnamomum camphora
Ochna serrulata

Ligustrum lucidum

Chloris gayana

Ehrharta erecta

Eragrostis curvula
Hyparrhenia rufa

Panicum repens
Paspalum dilatatum

Rubus fruticosus sp.
aggregate

Lantana camara
Phyla nodiflora

Alligator Weed
Cobblers Pegs
Greater Beggar's Ticks
Fireweed

Japanese Honeysuckle
Trad

Sharp Rush

Camphor Laurel
Mickey Mouse Plant
Large-leaved Privet
Rhodes Grass

Panic Veldtgrass
African Lovegrass
Torpedo Grass
Paspalum

Blackberry

Lantana
Lippia

Groundwater dependent ecosystems (GDES)

The Groundwater Dependent Ecosystems Atlas (BOM, 2018) is a national dataset of Australian
groundwater dependent ecosystems sourced from the 2009-12 national assessment (Australian
Government, 2012) and updated with recent regional studies. The Atlas contains information

about three types of ecosystems:

e Aquatic - ecosystems that rely on the surface expression of groundwater (e.g. springs,

wetlands and rivers).

e Terrestrial - ecosystems that rely on the subsurface presence of groundwater (e.g.

vegetation).

e  Subterranean ecosystems - caves and aquifer ecosystems.

The wetland areas within the study area are classified as a known aquatic GDE from regional
studies. The associated wetland vegetation, comprising Typha rushlands, Swamp Oak and
Grey Mangrove swamp forests, are also classified as high potential terrestrial GDEs from
regional studies. These areas are shown in Figure 5-2.

The assessment of these wetland communities in the remainder of this report represents an
assessment of the GDEs within the subject site.
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54 Terrestrial fauna and fauna habitat

A total of 112 species from 57 families were identified within the study area, including 108 native
species and 4 introduced species (see Appendix B). This comprised four frog species, 82 bird
species, 24 mammal species and 2 reptile species.

The faunal assemblage recorded was dominated by bird and mammal species. Bird species
most frequently recorded include widespread and common species such as honeyeaters, the
Australian Magpie (Cracticus tibicen) and Sulphur-crested Cockatoo (Cacatua galerita); and
terrestrial wetland birds utilising the wetland habitats within the study area. A number of raptor
species were also recorded foraging across the study area, including the Swamp Harrier (Circus
approximans), Black-shouldered Kite (Elanus axillaris) and White-bellied Sea-eagle (Haliaeetus
leucogaster).

The mammal assemblage was largely represented by microchiropteran bat species. Of these
species, 13 were positively identified at the M1 tunnel near Pambalong Nature Reserve. One
species (Southern Myotis Myotis macropus) was recorded roosting within the M1 tunnels and at
least two other microchiropteran bat species are highly likely to be roosting within the M1 tunnel,
as evidenced by bat call analyses, observed emergence behaviour at dusk, urine stains on the
ceiling and guano (i.e. faecal) deposits on the tunnel floor. Visual inspections confirmed that the
tunnel ceiling supports between six and eight roosts collectively containing at least 60 animals
including the Southern Myotis (Myotis macropus). Microbat species that are likely to be roosting
in the M1 tunnel include the Eastern Horseshoe Bat (Rhinolophus megaphyllus) and Little
Bentwing-bat (Miniopterus australis). The timing of calls for the Eastern Freetail Bat
(Mormopterus norfolkensis), and Large-eared Pied Bat (Chalinolobus dwyeri) suggests that
these species were not roosting in the tunnel during the survey, however the possibility that
these species roost in the tunnel cannot be discounted; therefore these species are assumed to
be roosting in the tunnel for the purpose of this BDAR. The remaining species recorded near the
M1 tunnel were likely to be foraging in the area.

5.4.1 Threatened and migratory fauna

Twelve fauna species recorded within the study area are listed as threatened under the BC Act.
Of these, one is also listed as threatened under the EPBC Act. An additional four species
recorded within the study area are listed migratory species under the EPBC Act. These species
are listed in Table 5-16 below and are discussed in further detail in Section 6.

Table 5-16 Threatened and migratory fauna species recorded within the

study area

Act
Birds
Apus pacificus Forked-tailed Swift Mi
Calidris acuminata Sharp-tailed Sandpiper Mi
Climacteris picumnus victoriae Brown Treecreeper Vv
Ephippiorhynchus asiaticus Black-necked Stork E
Epthianura albifrons White-fronted Chat \Y
Haliaeetus leucogaster White-bellied Sea-Eagle Vv
Hieraaetus morphnoides Little Eagle V
Hydroprogne caspia Caspian Tern Mi
Ninox connivens Barking Owil \%
Tringa nebularia Common Greenshank Mi
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Act

Mammals - bats

Chalinolobus dwyeri Large-eared Pied Bat Vv V
Miniopterus australis Little Bentwing-bat Vv
Miniopterus schreibersii Eastern Bentwing-bat \%
oceanensis

Mormopterus norfolkensis Eastern Freetail-bat Vv

Myotis macropus Southern Myotis V
Saccolaimus flaviventris Yellow-bellied Sheathtail-bat Vv

V=Vulnerable, E=Endangered, Mi= Migratory
5.4.1 Terrestrial fauna habitats

5.4.1.1 Overview

The dominant habitat types of the study area are grassland, estuarine and treeless wetland
habitats associated with the Hunter Wetlands National Park. This includes mangrove and
saltmarsh vegetation in the south-eastern portion of the study area where Ironbark Creek
approaches the Hunter River confluence, brackish reedlands dominated by Phragmites australis
(Common Reed), and freshwater rushlands dominated by Typha orientalis (Cumbungi) in the
western portion of the study area.

Forested habitats within the study area are broadly limited to Swamp Oak (Casuarina glauca)
stands within the wetland matrix, and margins of larger patches of eucalypt forests in the
western portion of the study area approaching the Minmi and Stockrington connections as well
as within the Hunter Wetland Centre. A small area of rainforest habitat within the Hunter
Wetland Centre has been modified and augmented by active planting and is regularly
maintained as part of the centre.

A concrete tunnel forming the M1 underpass provides roosting habitat for a number of
microchiropteran bat species as described in Section5.4. It is considered to be a substantial
roost site due to the high number of roost locations within the tunnel and the high number of
animals likely to be roosting there (see earlier discussion in Section 5.4).

It is not confirmed whether these roosts are suitable breeding sites for all of the microbat
species detected. However, the specialist cave-roosting Large-eared Pied Bat (Chalinolobus
dwyeri) has highly specific requirements for maternity roosts. The tunnel habitat is unlikely to
support a maternity colony of Large-eared Pied Bat (Chalinolobus dwyeri) because its size and
overall structural character is not consistent with the features required for this species (DERM,
2011). Likewise, the specialist cave-roosting Little Bentwing-bat (Miniopterus australis) also has
specific maternity roost requirements, particularly high roost temperatures (up to 39°C Churchill,
2008), which is unlikely to be provided by the tunnel roost habitat.

These habitats are summarised in Table 5-17.
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Table 5-17 Terrestrial fauna habitats within the study area

Habitat type Key features Associated fauna
species

Forested habitats

Wetland habitats,
including
mangroves and
saltmarsh

Forested habitats within the study area are generally
restricted to the disturbed margins of larger patches of
remnant forest where the forest was previously cleared
for the rail trail. A moderate to high density of leaf litter is
present in these areas but there are limited hollows for
owls and other hollow-dependent fauna. The forested
habitats would provide habitat resources for a range of
native fauna, including:

e Mature canopy trees that provide nectar, fruits,
leaves and foraging, roosting or nesting substrates.

e Habitat trees with decorticating bark.

e One large hollow within the study area (but not
within the subject site) that is potential habitat for
owls

e Occasional areas of dense understorey shrubs,
mostly Lantana and Pittosporum undulatum in the
western portion of the study area.

o Leaf litter habitat for small skinks and ground fauna.

e Arange of fruiting and flowering small trees and
shrubs in the forested areas within the Hunter
Wetland Centre, including a small patch of lowland
rainforest habitat.

There are few Allocasuarina trees that provide foraging
habitat for cockatoos within the study area but such feed
trees are likely to occur within the wider locality to the
west of the study area. The forest patches containing
Grey Gums, Forest Red Gums and Swamp Mahogany
constitute potential Koala habitat; however this habitat is
unlikely to be important or core habitat for the species
(see Section 5.4.2.

Wetland habitats comprising open rushland and
reedland vegetation, and mangrove forest and
saltmarsh occur on the margins of the study area and
are limited to the outer edges of the subject site as very
narrow, disturbed strips of native vegetation.

The wetland habitats within the study area provide
suitable foraging habitat for wetland bird species
amongst thick Typha and Phragmites, with open areas
of water occurring at a distance from the rail trail. Within
the study area, there is some foraging habitats in the
form of mudflats and sandflats suitable for waders and
migratory shorebirds, however, this habitat is restricted
within the subject site to the Shortland end of the
existing Chichester rising main alignment.

The existing track and rail trail forms elevated areas that
may be suitable for roosting by some wetland birds,
which prefer slightly elevated, open ground (such as
islands in the middle of wetlands) to allow detection of
predators at a distance (Commonwealth of Australia,
2017).

The canopy of the mangrove forest provides foraging
habitat for nectarivorous and insectivorous fauna, and
nesting or roosting sites for small birds and some
waders.

Raptors, owls and microbats would fly over the study
area during foraging activities.

Hollow roosting
birds and
mammals.

Nectar- and
blossom-feeding
birds and
mammals.

Small woodland
birds, within
understorey
shrubs.

Frugivores such as
doves and pigeons
within rainforest
habitats.

Reptiles and frogs
within ground
cover litter.

Wetland bird
species, frogs,
dragons and
skinks in wetland
vegetation and
grassy
embankment
areas.

Raptors, owls and
insectivorous bats
would occur during
aerial foraging.
Turtles, eels and
fish in associated
aquatic habitats.
White-fronted Chat
in saltmarsh areas.
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Habitat type Key features Associated fauna
species

Planted Planted trees occur within the Hunter Wetland Centre Mixture of bird
vegetation and overhang the existing pathway that the study area species common
follows. The planted trees comprise a mix of native and  to suburban parks
non-indigenous tree species and occur in landscaped and gardens.
beds with a sparse understorey of litter and grasses. Common small
The planted vegetation would provide habitat resources  reptiles within litter
for a range of native fauna, including: and ground
e Mature canopy trees that provide nectar, fruits, covers.
leaves and foraging, roosting or nesting substrates.  Small introduced
e Habitat trees with decorticating bark. mammals such as
e Occasional small patches of dense understorey Black Rats (Rattus
shrubs. rattus) and House
Mice (Mus

e A range of fruiting and flowering small trees and
shrubs.

The planted vegetation has reasonably good

connectivity to surrounding native vegetation within the

Hunter Wetland Centre and many common species are

expected to occur on occasion whilst moving between

better quality areas of habitat.

Exotic grassland  Exotic grassland vegetation occurs throughout the study  Roosting wetland
area and comprises the dominant vegetation within the birds along

musculus).

subject site. These areas have been heavily disturbed grassed
by past clearing activities largely for the railway and embankments
pipeline main. Areas of exotic grassland adjacent to the  surrounded by
railway and pipeline main have a highly modified wetland.

geomorphology, as the ground was likely to have been Frogs may
pushed up to form the embankment for the rail and pipe  traverse exotic
infrastructure. grassland,

Exotic vegetation contains a low to moderate diversity of particularly after
vegetation and provides the following habitat resources  rain.
for native fauna:

e Scarce woody debris and leaf litter.
e Grass seeds.

Given the general proximity to larger patches of
vegetation and habitat resources present in the study
area, a range of threatened species could occur on
occasion whilst moving to better quality areas of habitat.
This may include microbats, migratory wetland birds,
owls and raptors. Given the limited extent and quality of
habitat in exotic vegetation, most threatened species
would be unlikely to rely on any resources contained
within it.

The location of grassed embankments along the
pipeline and rail trail within the wider wetland habitat
provides suitable roosting and breeding habitat for some
wetland bird species that utilise the surrounding
wetlands.
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Habitat type Key features Associated fauna
species

Cleared land, Cleared land includes bitumen roads, gravel tracks, Microbats, nest
including artificial  buildings, bridges and tunnels within the study area. sites for swallows
structures Areas of cleared land within the study area generally and swifts within

contain low habitat value for local fauna. There are very ~ the M1 tunnel.
few buildings and artificial structures within the study

area but these features are present within the wider

locality. Habitat resources for native fauna within the

study area include:

e Nesting substrate within the M1 tunnel for species
such as swifts and swallows.

e Roosting habitat for microbats within the M1 tunnel
and in crevices within buildings.

¢ Potential roosting habitat for microbats under low
timber bridges along the rail trail.

The timber bridge crossings along the existing rail trail
are generally not suitable for roosting bats because the
timber cross beams are largely damaged and/or
missing, and under-bridge habitats are now exposed to
light and rain, and are choked with wetland vegetation
(Typha and Phragmites).

The M1 tunnel is known habitat for a variety of
microbats, supporting numerous roost sites within the
ceiling cavity of the concrete tunnel. The tunnel is
relatively high and wide, which provides a suitable
separation distance of the roost sites in the ceiling from
foot traffic below. The tunnel is likely to provide year
round roosting for several microbat species including
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.

The M1 tunnel is unlikely to provide suitable breeding
habitat for cave-obligate species (e.g. Large-eared Pied
Bat Chalinolobus dwyeri and Miniopterus species); the
crevices in the tunnel walls and ceiling do not appear to
be sufficiently deep to create stable microclimes
(humidity and temperatures) required for breeding.

The M1 tunnel provides suitable nesting sites for
swallows and swifts.
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Photograph 5-11 Mudflat foraging habitat for wetland birds in the vicinity
of the subject site

Photograph 5-12 Saltmarsh foraging habitat for wetland birds on the edge
of the subject site
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Photograph 5-13 Mangrove habitat for wetland birds on the edge of the
subject site

Photograph 5-14 Bat roosting habitat in the M1 tunnel
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Photograph 5-15 Urine stains and roosting bats in one of the crevices in
the M1 tunnel ceiling

Photograph 5-16 Dilapidated timber rail bridge crossing, overgrown with
wetland vegetation
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Photograph 5-17 Dilapidated timber rail bridge crossing, with broken and
missing cross beams

54.2 Koala habitat

SEPP 44

Within the study area, the following Koala food trees species as listed under Schedule 2 of
SEPP 44 were recorded:

e  Fucalyptus tereticornis (Forest Red Gum)
e  Fucalyptus robusta (Swamp Mahogany)

These species form the dominant canopy species PCT 1598 and PCT 1718 respectively and
would constitute at least 15% of the total number of trees in the canopy stratum of each
community. Under SEPP 44, these areas would comprise potential koala habitat.

A total of 642 records of Koalas occur within the locality of the subject site. The majority of the
records occur on the eastern side of the Hunter River near Hexham, Raymond Terrace and
Williamtown in Port Stephens LGA. The nearest records of Koalas within the past five years
occur within the Mount Sugarloaf Conservation Area, which occurs approximately two
kilometres south of the subject site.

Koala Spot Assessment (SAT) surveys were undertaken at three locations in proximity of the
study area within representative potential koala habitat. There was no Koala activity at these
locations and no indications of a resident koala population being present, as evidenced by
breeding females or young individuals. The Koala habitat within the study area is not considered
to be core Koala habitat as defined in SEPP 44.

EPBC Act referral guidelines — habitat assessment tool

The EPBC Act referral guidelines (DotE, 2014) for the Koala provides an assessment tool to
determine whether an area of koala habitat is considered critical habitat in order to provide
guidance on whether a proposal should be referred. According to the assessment tool, the
potential koala habitat within the subject site is not considered critical habitat (see Table 5-18).
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Table 5-18 Koala habitat assessment tool

Attribute Coastal habitats

Koala 0 Does not contain evidence of one or more koalas within 2 km

occurrence of the edge of the impact area within the last five years. The
most recent record within 2 km of the subject site is from 2004
(OEH, 2018c).

Vegetation 2 Has forest or woodland with 2 or more known koala food tree
composition species.

Habitat 1 The area of koala habitat is part of a contiguous landscape
connectivity < 500 ha, but = 300 ha.

Key existing 1 Areas which score 0 for koala occurrence and are likely to
threats have some degree dog or vehicle threat present.

Recovery value 0 Habitat is unlikely to be important for achieving the interim

recovery objectives for the relevant context, as outlined in
Table 1 [of the referral guidelines].

Total score 4 Not critical koala habitat

55 Aquatic biodiversity

5.5.1 Aquatic habitat

The aquatic habitats within the study area are represented by water bodies with fringing Typha
orientalis (Broad-leaved Cumbungi) and Phragmites australis (Common Reed) within the
broader wetland landscape of the Hunter Wetlands National Park and Pambalong Nature
Reserve. Waterways associated with Fishery Creek, Ironbark Creek, Minmi Creek and
Purgatory Creek also represent aquatic habitat for aquatic fauna such as fish and aquatic
invertebrates.

Most of the creeks and tributaries are not permanently flowing and will contain standing water
from time to time as influenced by freshwater overland flows. Ironbark and Fishery Creek are
permanently flowing and are saline-influenced, supporting saltmarsh and mangrove vegetation.

5.5.2 Key fish habitat

Key fish habitat areas are identified areas of aquatic and riparian habitat in NSW that are
important to the maintenance of “fish” (including aquatic invertebrate) populations and
communities, and the commercial and recreational fishing industries. Key fish habitat generally
includes all marine and estuarine habitats, and most permanent and semi-permanent freshwater
habitats.

The NSW Department of Primary Industries (DPI) Key Fish Habitat mapping (DPI, 2007) maps
key fish habitat across the majority of the study area, corresponding to the wetland and aquatic
habitats present (Figure 5-3). Key fish habitat is defined in the Policy and guidelines for fish
habitat conservation and management (DPI, 2013) according to (1) waterway class and (2)
habitat sensitivity type.

Ironbark Creek and Fishery Creek are classified as Class 1 Major key fish habitat for fish
passage, as they are major creeks comprising a permanently flowing or flooded waterway
(Table 2, DPI, 2013). The remaining creeks in the study area are classified as Class 2 moderate
key fish habitat (Class 2).

Saltmarsh patches under 5 m? in area and mangroves are categorised as Type 2 moderately
sensitive key fish habitat. Saltmarsh patches that are greater than 5 m? in area are categorised
as Type 1 highly sensitive key fish habitat. The study area supports Type 1 and Type 2
saltmarsh patches, with all areas of mangroves comprising Type 2 fish habitat.
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Saltmarsh and mangroves also constitute marine vegetation, which are recognised to provide
important habitat for the recruitment, shelter and feeding of a wide range of marine and
estuarine dependent fish species.

5.5.3 Threatened fish

Purple Spotted Gudgeon

Indicative distributions for threatened fish distributions have been modelled across NSW using
records collected over two decades (DPI, 2016). The endangered Purple Spotted Gudgeon
(Mogurnda adspersa) distribution has been mapped within the Hunter River and within the
Ironbark Creek catchment (DPI, 2018). This distribution is shown on Figure 5-3.

The Southern Purple Spotted Gudgeon occurs in NSW as two broad populations; an eastern
population found in coastal catchments north of the Clarence River, and a western population
found throughout Murray-Darling Basin (DPI, 2017). The known distribution of the eastern
population (Richmond and Clarence River catchments), is very far north of the study area. It is
unclear why the species distribution has been modelled for the Ironbark Creek catchment,
except that records for the species exist for Goorangoola Creek (Hunter River catchment),
which is approximately 20 km north of Singleton. These records are generally considered to be
outside of the natural range of the species (DPI, 2017).

This species is a freshwater fish and is benthic in nature. It can be found in a variety of habitats
such as rivers, creeks and billabongs, within slow-moving or still waters, or in streams with low
turbidity. Cover in the form of aquatic vegetation, overhanging vegetation from river banks, leaf
litter, rocks or snags are important for the species (DPI, 2017). They feed on terrestrial insects
and their larvae, worms, small fish, tadpoles and some plant matter. Spawning occurs over
summer when water temperatures are warmer. Individuals will migrate from deep water to
streams in summer but otherwise do not disperse far from preferred habitat (Llewellyn, 2006).

The freshwater habitats in the study area that could provide potential habitat for the Purple
Spotted Gudgeon are generally limited to the western portion of the study area, with less
suitable brackish to saline habitats occurring in the eastern portion of the study area. However,
considering the natural distribution of the species, and the typical aquatic habitats within these
catchments, the species is unlikely to occur within the study area.

Black Rockcod

The Black Rockcod (Ephinephelus daemelii) has also been predicted to occur based on the
presence of suitable habitat within the locality of the subject site (DEE, 2018a). However, as this
species is associated with rocky reefs, coastal rock pools, or rocky shores in estuaries, it is
considered unlikely to occur within the aquatic habitats associated with the study area.
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Conservation significance

6.1 Identification of threatened species under the BAM

6.1.1 Predicted threatened species (ecosystem credit entities)

Based on the bioregional context for the assessment and the PCTs, patch size, vegetation
cover and habitat resources present within the subject site, the BAM calculator generates a list
of threatened fauna species that are predicted to utilise the subject site (i.e. potential ‘predicted
threatened species’, or potential ‘ecosystem credit entities’). The potential for these predicted
threatened species to occur within the subject site were further refined based on the desktop
assessment, habitat resources observed during field surveys and the knowledge and
experience of the assessor/s and ecologists.

The suite of ‘confirmed’ predicted threatened species associated with ecosystem credits
required for the subject site, and with relevant habitat resources present on the site, are listed in
Table 6-1. Targeted surveys are not required under the BAM for these species as they are
assumed to be present, although it is noted that a number of these species were recorded in the
study area during surveys.

Excluded species

The only potential predicted threatened species that was excluded from the assessment was
the Spotted-tailed Quoll (Dasyurus maculatus). This species occupies a wide range of forested
vegetation types and traverses treed riparian creeklines, denning in fallen logs, small caves and
crevices or rocky cliff-faces. These habitat attributes are generally absent or marginal in the
subject site, with existing records in the locality generally associated with the Sugarloaf Range
to the west. The species was therefore assessed as unlikely to occur within the subject site.
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6.1.2 Candidate threatened species (species credit entities)

Threatened species that cannot reliably be predicted to occur on a development site based on
PCT, distribution and habitat criteria are identified by the Threatened Biodiversity Data
Collection as ‘species credit’ entities, also referred to as ‘candidate threatened species’ in the
BAM calculator. In some circumstances, the particular habitat components of species assessed
for ecosystem credit species, such as the breeding habitat of a cave roosting bat or forest owls,
are also assessed for species credits.

In identifying a list of potential candidate threatened species, this BDAR has firstly considered
the outputs of the credit calculator. The credit calculator references geographic, vegetation and
habitat data for the proposal site to generate a list of the species credit entities that may occur
(i.e. the ‘potential candidate threatened species’). To augment the credit calculator outputs,
searches of threatened species databases were also completed to identify any additional
potential candidate threatened species (to those generated by the credit calculator) that are
known or predicted to occur in the locality (refer to likelihood of occurrence table in Appendix A).

The likelihood of occurrence of all of the potential candidate threatened species were reviewed,
giving consideration to the habitat types and habitat features available in the study area (and in
particular, the subject site), as well as nearby records, natural distribution and breeding and
foraging habits of each species.

Potential candidate threatened species that could occur in the study area based on the habitat
resources observed during field surveys were categorised as confirmed candidate threatened
species. ‘Confirmed’ candidate threatened species were subjected to targeted survey to
determine actual presence, or were assumed to be present, in accordance with Section 6.4.1.17
of the BAM (OEH, 2017a). The list of confirmed candidate threatened species is presented in
Table 6-2.

Excluded species

A number of species that could be reliably discounted as occurring within the study area based
on the lack of suitable habitat features within the study area and/or disparity between the known
distribution of the species and the study area, were excluded from the list of confirmed
candidate species (Table 6-3).

The list of excluded candidate species (Table 6-3) also includes a number of dual credit fauna
species that have been assessed for ecosystem credits above (Table 6-1). For these species,
foraging habitat is present within the study area but no potential breeding habitat was identified
during the field surveys. For example, Little Eagle was recorded during field survey foraging
over the subject site; however, no potential nest trees were present within the subject site. Dual
credit species are generally highly mobile species reliant on particular habitat components for
breeding such as caves, tree hollows or nest trees (see Section 6.3.1.5 of the BAM). These
species are only assessed as candidate species for species credits where suitable breeding
habitat is present. Where no breeding habitat is present, these species do not need to be
assessed further as candidate threatened species and no targeted survey is required.

For the above reason, the dual credit species that were assessed as ecosystem credits in Table
6-1 are not ‘confirmed candidate threatened species’ for the purposes of this assessment and
do not require further assessment in the form of targeted surveys. Detailed justification for the
conclusion is provided in Appendix A.
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Table 6-3 Excluded candidate threatened species

Species Common Name

FAUNA

Anthochaera phrygia (breeding)
Burhinus grallarius

Calidris tenuirostris (breeding)
Callocephalon fimbriatum (breeding)
Calyptorhynchus lathami (breeding)
Cercartetus nanus

Charadrius leschenaultii (breeding)
Charadrius mongolus (breeding)
Crinia tinnula

Haematopus longirostris

Haliaeetus leucogaster (breeding)
Hieraaetus morphnoides (breeding)
Hoplocephalus bitorquatus
Hoplocephalus stephensii
Lathamus discolor (breeding)
Limicola falcinellus (breeding)
Litoria brevipalmata

Lophoictinia isura

Miniopterus australis (breeding)

Miniopterus schreibersii oceanensis
(breeding)

Ninox connivens (breeding)
Ninox strenua (breeding)

Pandion cristatus

Petrogale penicillata

Phascogale tapoatafa
Phascolarctos cinereus (breeding)
Planigale maculata

Pteropus poliocephalus (breeding)
Sternula albifrons

Tyto novaehollandiae (breeding)
Tyto tenebricosa (breeding)
Uperoleia mahonyi

FLORA

Angophora inopina

Asperula asthenes

Corybas dowlingii

Cryptostylis hunteriana

Diuris praecox

Eucalyptus glaucina

Eucalyptus parramattensis subsp. decadens
Melaleuca biconvexa

Melaleuca groveana

Pomaderris queenslandica
Tetratheca juncea

Regent Honeyeater (breeding)
Bush Stone-curlew

Great Knot (breeding)

Gang-gang Cockatoo (breeding)
Glossy Black-Cockatoo (breeding)
Eastern Pygmy-possum

Greater Sand-plover (breeding)
Lesser Sand-plover (breeding)
Wallum Froglet

Pied Oystercatcher

White-bellied Sea-Eagle (breeding)
Little Eagle (breeding)
Pale-headed Snake

Stephens' Banded Snake

Swift Parrot (breeding)
Broad-billed Sandpiper (breeding)
Green-thighed Frog

Square-tailed Kite

Little Bentwing-bat (breeding)
Eastern Bentwing-bat (breeding)

Barking Owl (breeding)
Powerful Owl (breeding)
Eastern Osprey
Brush-tailed Rock-wallaby
Brush-tailed Phascogale
Koala (breeding)
Common Planigale
Grey-headed Flying-fox (breeding)
Little Tern

Masked Owl (breeding)
Sooty Owl (breeding)
Mahony’s Toadlet

Charmhaven Apple
Trailing Woodruff
Red Helmet Orchid
Leafless Tongue Orchid
Rough Doubletail
Slaty Red Gum
Parramatta Red Gum
Biconvex Paperbark
Grove's Paperbark
Scant Pomaderris
Black-eyed Susan

Species indicated in bold were recorded during survey and are assessed as ecosystem credit species;

however, they are not assessed as species credit species as no potential breeding habitat was identified in

the subject site.

Threatened species polygons

After undertaking targeted surveys for the confirmed candidate threatened species listed in
Table 6-2, the species listed in Table 6-4 were determined to be candidate species for which
predicted impacts due to the proposal would generate species credits.
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There are six fauna candidate threatened species and no flora candidate threatened species
that would generate species credits. To calculate species credits, species polygons were

prepared in accordance with Section 6.4 of the BAM (OEH, 2017a). The extent of the above
species polygons are shown on Figure 6-1.

Species credits were calculated as described in Section 8.1.1 using the species polygon

extents.

Table 6-4 Candidate threatened species for which species polygons were
prepared

Justification as a species credit Species polygon
entity

Curlew Sandpiper

Large-eared Pied
Bat

Black-tailed Godwit

Green and Golden
Bell Frog

Southern Myotis

Terek Sandpiper

Assumed to be present as the
subject site occurs within OEH
mapped important habitat

Recorded during targeted
survey

Assumed to be present as the
subject site occurs within OEH
mapped important habitat

Assumed to be present due to
the location of the subject site
within the known distribution for
the Sandgate/Hexham Swamp
key population and proximity to
the Kooragang Island/Ash Island
key population

Recorded during targeted
survey

Assumed to be present as the
subject site occurs within OEH
mapped important habitat

The species polygon captures all
associated PCTs within the subject
site (i.e. wetland habitats
corresponding to PCTs 1747, 1746,
1737 and 1808)

The species polygon captures all
associated PCTs within the subject
site that are located within 2 km of
the M1 culvert (i.e. forested
habitats corresponding to PCTs
1568, 1598, 1718 and 1727)

The species polygon captures all
associated PCTs within the subject
site (i.e. wetland habitats
corresponding to PCTs 1747, 1746,
1737 and 1808)

The species polygon captures all
ephemeral or semi-permanent wet
areas, and associated PCTs within
1 km of wet areas, waterbodies and
swamps, that occur within the
subject site. All native vegetation
within the subject site are treated
as associated PCTs

The species polygon captures all
associated PCTs within the subject
site that are located within 200 m of
mapped waterbodies (i.e. forested
habitats corresponding to PCTs
1568, 1598, 1718 and 1727)

The species polygon captures all
associated PCTs within the subject
site (i.e. wetland habitats
corresponding to PCTs 1747, 1746,
1737 and 1808)
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