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Glossary and abbreviations

Acronym Description
BAR Biodiversity Assessment Report
BCF Biodiversity Conservation Fund
BCT Biodiversity Conservation Trust
DA Development Application
DoEE Department of the Environment and Energy
DPE NSW Department of Planning and Environment
Lot 1 // DP 543285, Lot 1 // DP 551658, Lot 102 // DP 716727Lot 15 // DP
Study area 1050255, Lot 30 // DP 1175058 and Lots 7 and 8 // DP 1049520, Tallawarra
Lands, Yallah Bay Road, Yallah
Subject site Development areas — central and northern precincts
EEC Endangered Ecological Community
EPBC Act Commonwealth Environment Protection and Biodiversity Conservation Act 1999
FBA Framework for Biodiversity Assessment
ha hectare(s)
IBRA Interim Bioregionalisation of Australia
km kilometre
LGA Local Government Area
LPI Land and Property Information
masl Metres above sea level
NSW New South Wales
OEH NSW Office of Environment and Heritage
PCT Plant community type, as defined by OEH (2017)
SEARs Secretary’s Environmental Assessment Requirements
SSD State Significant Development
TSC Act NSW Threatened Species Conservation Act 1995
* Denotes exotic species
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1. Introduction

1.1 Background

This Biodiversity Assessment Report (BAR) has been undertaken to accompany a
modification to a Concept Plan, approved under Part 3A of the NSW Environmental Planning
and Assessment Act 1979 (EP&A Act), relating to the proposed mixed-use development over
3 precincts on the Tallawarra Lands. The development is categorised into three different
precincts, including the Central (210 ha), Northern (110 ha) and Lake Side Precincts (215 ha)
on the Tallawarra Lands. This report has been prepared in accordance with the Framework
for Biodiversity Assessment (FBA) and relates to the development of the Central and Northern
precincts.

The proposal will consist of residential lots, a neighbourhood centre, industrial and light
industrial warehouses, a 200 dwelling retirement village, open space and environmental
management areas. The study area for this BAR covers an area of 219.02 ha, and includes
those lands referred to as the ‘Tallawarra lands’. The subject site for this FBA, for which
credits are calculated, includes the Northern precinct and Central precinct (development
lands) and totals 101.32 ha.

The proposed developmentis considered a State Significant Development (SSD), and as such
Secretary’s Environmental Assessment Requirements (SEARS) have been issued by the
Department of Planning and Environment (DPE). The SEARs state the following regarding
the assessment of biodiversity impacts:

“The modification request shall include an assessment of biodiversity impacts in
accordance with the ‘avoid, minimise and offset hierarchy’, the NSW Biodiversity
Offsets Policy for Major Projects, using an appropriate biodiversity assessment
methodology such as the Framework for Biodiversity Assessment 2014, and the
Environmental Protection and Biodiversity Conservation Act 1999 (Cth).”

The Flora and Fauna SEAR also outlines a number of additional requirements that are either
covered off by this BAR, are not applicable to this proposal or are not relevant to this
modification stage of the proposal. These requirements and responses are outlined in Table
1.1.

ecoplanning 1
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Table 1.1: Secretary’s Environmental Assessment Requirements and associated responses.

Secretary’s Environmental Assessment Requirements (SEARS) —
Key Issue 7 (Flora and Fauna)

Response

Include an assessment of biodiversity impacts in accordance with the "avoid,
minimise and offset hierarchy", the NSW Biodiversity Offsets Policy for Major
Projects, using an appropriate biodiversity assessment methodology such as the
Framework for Biodiversity Assessment 2014, and the Environment Protection
and Biodiversity Conservation Act 1999.

A Framework for Biodiversity Assessment (2014) has been completed for the
proposed development.

Provide a field survey of the site in accordance with the Threatened Species
Assessment Guideline, including:

e an assessment and evaluation of the likely impacts on threatened
species and their habitat; and

e adescription of proposed actions to avoid or mitigate impacts or
compensate for unavoidable impacts on threatened species and their
habitat.

A field survey has been conducted, and assessments made of the likely
impacts on threatened species and their habitat (see Section 5 and 6). Where
impacts were not avoidable, mitigated measures and offsets are provided (see
Section 5, 6 and 7).

Outline the measures for conservation/management of high environmental value
and biodiversity corridor lands identified in the lllawarra Shoalhaven Regional
Plan 2015, any vegetation with connective importance, and to protect and
manage the riparian corridor and adjacent aquatic habitat.

The study area is not identified as a biodiversity corridor under the lllawarra
Shoalhaven Regional Plan 2015. The proposal will not result in the
fragmentation or isolation of other remnants, as it does not act as an
intermediary patch between two (or more) areas of habitat. The vegetation in
the subject site mostly consists of fragmented patches of disturbed vegetation
and edges of larger patches of bushland. Therefore, the vegetation in the
subject site is not of connective importance. No riparian corridors are located
within the subject site.

Provide an updated Environmental Management Strategy (EMS) which
addresses potential impacts (during all phases of development) on aquatic and
terrestrial flora and fauna and their habitats (within the meaning of the
Threatened Species Conservation Act 1995 and the Fisheries Management Act
1994), in accordance with the OEH Threatened Species Survey and
Assessment Guidelines, and DPI Fisheries' Policy and Guidelines for Fish
Habitat Conservation and Management 2013. Provide details of monitoring
programs designed to assess impacts on water quality, water flow and aquatic
and riparian environments downstream of the proposal area.

Consideration of potential indirect impacts that may be incurred during all
phases of development will be managed through the CEMP (see Section
5.2.2). An EMS may form a component of the CEMP and will be more
appropriately prepared at DA or detailed design stage when potential indirect
impacts are more readily defined. It is noted that survey for terrestrial flora and
fauna and their habitats has been completed in accordance with the TSSA
Guidelines. No fisheries considerations have been identified.

ecoplanning
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Secretary’s Environmental Assessment Requirements (SEARS) —
Key Issue 7 (Flora and Fauna)

Response

Address the potential impacts of the proposed modification on wetlands,
including hydrologic regime/groundwater recharge, water quality and
loss/degradation of habitat, and measures to minimise impacts.

Field assessment determined there to be no wetlands within the subject site.
Several constructed farm dams located where identified within the subject site,
however have been mapped by NPWS (2002), as artificial wetlands, and have
since been field validated as constructed waterbodies.

Provide updated details of the presence and distribution of Groundwater
Dependent Ecosystems (GDESs) and identify any potential impacts on GDEs.

The Groundwater Dependent Ecosystems (GDE) Atlas identifies Terrestrial
GDEs within the study area (see Appendix E). These areas are specific to
vegetated areas of the site, including areas consisting predominantly of woody
weed species. High and moderate potential GDEs have been identified in the
study area based on regional studies. A small amount of impacts will be
incurred to terrestrial GDEs within the study area, with all unavoidable impacts
offset in accordance with the Framework for Biodiversity Assessment (2014).

Provide updated investigations and mapping of Endangered Ecological
Communities and justify/detail any impacts on the approved widths of riparian
buffers, including to Lake lllawarra in the Northern precinct, any other proposed
conservation methods on the site, and mitigation measures.

Endangered Ecological Communities in the study area were mapped and all
unavoidable impacts to these communities were calculated (see Section 3).
The proposal is situated outside of the riparian buffers associated with Lake
lllawarra (Section 2.2).

ecoplanning
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This BAR has been prepared by Lucas McKinnon, an Accredited BioBanking Assessor
(No. 76) under Part 7A of the TSC Act, and is consistent with the FBA (OEH 2014). This BAR,
therefore, satisfies the requirements of the SEARS.

Four native vegetation types were identified in the study area. These communities include:

o Sydney Blue Gum X Bangalay — Lilly Pilly moist forest in gullies and on sheltered
slopes, southern Sydney Basin Bioregion (PCT1245).
o Forest Red Gum - Thin-leaved Stringybark grassy woodland on coastal lowlands,
southern Sydney Basin Bioregion (PCT838)
o Whalebone Tree - Native Quince dry subtropical rainforest on dry fertile slopes,
southern Sydney Basin Bioregion (PCT1300)
o Swamp Oak floodplain swamp forest, Sydney Basin Bioregion and South East
Corner Bioregion (PCT1232)
Three of these communities are listed as Threatened Ecological Communities (TEC) either
under the NSW Threatened Species Conservation Act 1995 (TSC Act) (NSW SC 2014) or the
Commonwealth Environmental Protection and Biodiversity Conservation Act 1999 (EPBC Act)
(CoA 2010).

A large majority of the study area consists of ‘cleared land’ and ‘weeds and exotics’ with
vegetation in a highly modified condition. The native vegetation communities identified in the
study area occur in a modified — highly modified condition, as a result of weed invasion,
underscrubbing and grazing of livestock. As such, a majority of the native vegetation in the
study area has been allocated a condition class of ‘underscrubbed’ or ‘Lantana’.

Direct impacts to the ecological values of the development site are limited, as a majority of the
development is associated with cleared land. However, directimpacts will occur to small areas
of native vegetation. The total impact to native vegetation within the subject site (development
lands) is 4.24 ha, and these proposed impacts have been assessed using the FBA (OEH
2014).

Sources of information for this report included:

o NSW Planning Viewer (NSW Dept. of Planning and Environment 2017)

. BioNet Atlas of NSW Wildlife (NSW Office of Environment and Heritage 2017)

o Protected Matters Search Tool (Commonwealth Dept. of the Environment and
Energy 2017)

o Native vegetation of the lllawarra Escarpment and Coastal Plain (NPWS 2002)

o Soil Landscapes of the Wollongong-Port Hacking 1:100,000 Sheet map and
report, Soil Conservation Service of NSW, Sydney (Hazelton and Tille 1990)

. SIX Maps (LPI 2017)

Plot based vegetation survey data, which was collected in accordance with FBA, were
captured and used for this assessment. Targeted threatened species survey was also
conducted.

ecoplanning 1
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1.2 Location and site identification

The study area for this BAR covers the areas known as the ‘Tallawarra lands’ and is a total
area of 219.02 ha. The study area includes Lot 1 // DP 543285, Lot 1 // DP 551658, Lot 102
/[ DP 716727Lot 15 // DP 1050255, Lot 30 // DP 1175058 and Lots 7 and 8 // DP 1049520,
Tallawarra Lands, Yallah Bay Road, Yallah (Figure 1.1). The subject site includes the full
extent of the planned development, which includes the Northern and Central precincts. The
size of the Northern and Central precincts is 101.32 ha in total (Central Precinct — 64.50 ha,
Northern Precinct 36.82 ha) (Figure 1.2). Figure 1.3 contains the footprint of the proposed
development.

The study area is bounded by Lake lllawarra to the east, the Tallawarra Power Station and
lands in various land zones to the south (including RE1 Public Recreation, IN1 General
Industrial and E2 Environmental Conservation), the existing suburbs of Dapto and
Koonawarra and Mount Brown Reserve a large area of land zoned E2 Environmental
Conservation to the north, and Cormack Avenue and the Princes Motorway corridor to the
west.

The study area is situated approximately 10-80 metres above sea level (masl). The highest
point of the site occurs in the central parts of the site. The majority of the site is mapped as
the Shellharbour soil landscape, which is characterised by rolling low hills with long sideslopes
and broad drainage plains on Budgong Sandstone (Hazelton and Tille 1990). The northern
(and steepest) part of the study area is mapped as the Gwynneville soil landscape, which
comprises undulating to steep hills on lllawarra Coal Measures and Dapto Latite Member on
the Coastal Plain (Hazelton and Tille 1990). The far south-western corner of the study area
IS mapped as the Fairy Meadow soil landscape, which includes alluvial plains, floodplains,
valley flats and terraces below the lllawarra Escarpment (Hazelton and Tille 1990).

1.3 Land use history

The study area is generally dominated by cleared land and areas of weed and exotic cover,
occur in areas that have been extensively cleared in the past, and subject to grazing
pressures. The areas of native vegetation remain weedy or degraded, and are predominantly
located along the northern boundary of the study area adjacent to a large patch of vegetation
off-site.

The land use surrounding the study area consists of land zoned as B1 — Neighbourhood
Centre, E3 Environmental Management, IN1 General Industrial, IN2 Light Industrial, R2 Low
Density Residential and R5 Large Lot Residential (Figure 1.4).

ecoplanning 2
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Figure 1.1: Study area location.
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Figure 1.2: Site map.
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Figure 1.3: Proposed development footprint.
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Figure 1.4: Subject site land zoning.
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2. Landscape features

In accordance with the FBA, a number of features are assessed within and surrounding the
study area and subject site (development lands) in order to describe the landscape features
and to calculate the final landscape score. Provided below are details related to IBRA region
and subregion, NSW landscape regions (Mitchell Landscapes), rivers, streams, estuaries and
wetlands, surrounding native vegetation extent and the existence of state or regionally
significant biodiversity values.

2.1.1 IBRA bioregions and IBRA subregions

The subject site is located entirely within the lllawarra IBRA subregion (Version 7) and within
the NSW Sydney Basin IBRA region (version 7).

The lllawarra IBRA subregion was entered into the credit calculator.

2.1.2 NSW landscape regions (Mitchell Landscapes)
The subject site occurs across two NSW Mitchell Landscape (Mitchell Landscapes V3), being:

o Dapto - Wollongong Coastal Slopes
o Lake lllawarra Alluvial Plains

No other landscapes occur within the outer assessment circle. The development areas are
dominated by the Dapto - Wollongong Coastal Slopes landscape, with 90.9 % of the
development lands covered by this landscape (Figure 2.1 and Table 2.1).

Table 2.1: Mitchell Landscapes and areas.

Mitchell Landscape (ML) A;rjsjgétl\gli‘tgvéah;; i OfSiStLébjeCt
Dapto - Wollongong Coastal Slopes 92.1 90.9
Lake lllawarra Alluvial Plains 9.2 9.1
Total 101.3 100

2.1.3 Rivers, streams and estuaries

There are several minor rivers mapped both within the study area and subject site. No
estuaries are identified within the study area or subject site, although Lake lllawarra (a mapped
estuary) does lie directly to the east of the study area and subject site (Figure 2.2).

2.1.4 Local and important wetlands

There are a number of important wetlands within the 1,000 ha assessment circle. Lake
lllawarra lies directly to the east of the study area and subject site, and is listed on the Directory
of Important Wetlands in Australia (DIWA). A SEPP 14 wetland also occurs approximately
one kilometre south of the subject site (Figure 2.2).

ecoplanning 7
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2.1.5 Native vegetation extent

A layer of native vegetation cover is required for each assessment circle (100 ha and 1,000 ha)
to assess the impact of the development to native vegetation. The extent of native vegetation
on the subject site and immediate surrounds was mapped using the Native Vegetation of the
lllawarra Escarpment and Coastal Plain (NPWS 2002). Areas of weeds, cleared land and
artificial dams were removed from the layer before the vegetation extent was clipped to the
outer and inner assessment circles. Edits were then made to the layer to refine the cover
identified.

The native vegetation cover was mapped for both the 100 ha and 1,000 ha circles (Figure
2.1). The proposed footprint of the development will impact on 4.24 ha, and the calculations
related to future native vegetation cover include this proposed impact.

2.1.6 State, regional and local biodiversity links
The site does not incorporate a state, regional or local biodiversity link.

2.1.7 Other landscape features
There are no other landscape features identified in the SEARSs.

2.2 Landscape value score components

2.2.1 Percent native vegetation cover in the landscape

The area of native vegetation within the inner and outer circles (Figure 2.1), and the impact
of the development, which requires the removal of 4.24 ha of native vegetation in the outer
circle and 2.36 ha within the inner circle, was assessed consistent with Table 9 in FBA (OEH
2014). The results of the analysis are shown in Table 2.2. Due to the relatively minor amount
of clearing proposed, no change in future score is recorded for this variable.

Table 2.2: Estimates of native vegetation and scores in the inner and outer assessment circles.

. Current | Current | Current Future Future
Assessment circle Future (%)
(ha) (%) (score) (ha) (score)
Inner (100 ha) 12.8 11-15 2.25 10.44 11 - 15 2.25
Outer (1,000 ha) 157.11 16 - 20 3.75 152.87 16 - 20 3.75

ecoplanning
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Figure 2.1: Location map.
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Figure 2.2: Estuaries, important wetlands and drainage.
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2.2.2 Connectivity value

The subject site is not part of a State or Regionally Significant Biodiversity Link, as identified
by the ‘connectivity value classes’ in Table 10 of Appendix 4 in the FBA.

Within the outer assessment circle is both a mapped estuary (Lake Illawarra), and two mapped
important wetlands (Lake lllawarra and a mapped SEPP 14 wetland). The study area lies
within 50 m of the mapped area of Lake lllawarra (as defined by DIWA) and only 3 m from the
mapped estuary extent of Lake lllawarra. However, the study area does not represent the
development area being assessed by this FBA, and is therefore not relevant for the
assessment of connectivity.

A Near Analysis was conducted to determine the distance from the subject site (development
areas) to the nearest mapped polygon for both the DIWA and estuary extents of Lake lllawarra.
The Near Analysis revealed that the subject site lies 57 m from the DIWA mapped extent of
Lake lllawarra, with the subject site lying 51 m from the mapped estuary extent of Lake
lllawarra. As the subject site lies outside the 50 m buffer for both layers a full connectivity
assessment was not required.

The subject site is generally poorly connected, with some connectivity to the large patch of
vegetation to the north, however little connectivity remains from vegetation currently on site to
the east, west or south. The site is therefore the end of a corridor, rather than providing
connectivity itself.

As only a small area of native vegetation is to be impacted, and the site performs no corridor
role, no impacts to connectivity are expected. Thisincludes no changes to either the minimum
width, or the overall condition, of the link.

Based on the above the following was entered into the credit calculator:

o Connectivity width: 100 - 500 m before development and after development;

o Connectivity over storey condition: PFC > 25% of benchmark before
development and after development;

o Connectivity mid storey/ground cover condition: PFC of mid-storey/ground
cover > 50% benchmark before development and after development.

As there was no change in the current or future connectivity scores, no score was recorded
for this variable.

2.2.3 Patch size
Patch size as defined by the FBA as ‘an area of native vegetation that:

a) Occurs on the development site or offset site, and

b) Is in moderate to good condition, and

c) Includes native vegetation that has a gap of <100 m from the next area of moderate to
good condition native vegetation (or <30 m for non-woody vegetation)

Patch size may extend onto adjoining land that is not part of the development site.’

Patch size was calculated for the vegetation on the development site using the field validated
map of vegetation types identified and the NPWS 2002 Illawarra vegetation map referred to

ecoplanning 11
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earlier. As described above the site is connected to the north, but has little connection to the

east, south and west. The total patch size calculated was 85.0 ha.

2.3 Landscape value score

Using the above data, the final landscape score was calculated to be 9 (Table 2.3).

Table 2.3: Landscape score components.

Landscape score component

Score Awarded

Change in connectivity score 0
Decrease in native vegetation cover (inner assessment circle) score 0
Decrease in native vegetation cover (outer assessment circle) score 0
Patch size area score 9
Total 9

ecoplanning
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3. Native vegetation

3.1 Plant community types (PCTs) and threatened ecological
communities

Desktop assessment determined the following native vegetation communities to be presentin
the study area (NPWS 2002):

o Moist Box-Red Gum Foothills Forest (MU13)
o Coastal Grassy Red Gum Forest (MU23)

o Lowland Woollybutt-Melaleuca Forest (MU24)
o Coastal Swamp Oak Forest (MU36)

o Lowland Dry-subtropical Rainforest (MU4)

Field assessment confirmed the presence of three of the five communities, including Moist
Box Red Gum Foothills Forest (MU13), Coastal Grassy Red Gum Forest (MU23) and Coastal
Swamp Oak Forest in the study area. These communities occur in a range of condition
classes, which are discussed in more detail below and in Section 3.2.1.

Moist Box-Red Gum Foothills Forest (MU13) (NPWS 2002) is equivalent to the PCT, Sydney
Blue Gum x Bangalay - Lilly Pilly moist forest in gullies and on sheltered slopes, southern
Sydney Basin Bioregion (SR652, PCT1245) (OEH 2017). The Moist Box-Red Gum Foothills
Forest vegetation in the study area is not currently listed as a TEC under the EPBC or TSC
Acts. Two distinct condition classes of this community occur in the study area, including
‘Lantana’ and ‘underscrubbed’. The vegetation in the west of the study area has been
categorised as ‘underscrubbed’ due to the removal Lantana camara (Lantana), evidence of
grazing and the lack of native midstorey species. The ‘Lantana’ condition class of Moist Box-
Red Gum Foothills Forest (MU13) contains a high cover of Lantana camara, which dominates
the midstorey.

Coastal Grassy Red Gum Forest (MU23) is equivalent to the PCT, Forest Red Gum - Thin-
leaved Stringybark grassy woodland on coastal lowlands, southern Sydney Basin Bioregion
(SR545; PCT838) (OEH 2017). The Coastal Grassy Red Gum Forest in the study area is a
component of lllawarra Lowlands Grassy Woodland in the Sydney Basin Bioregion, which is
a listed Endangered Ecological Community (EEC) under the TSC Act and a Critically
Endangered Ecological Community (CEEC) under the EPBC Act. Three distinct condition
classes of this community occur in the study area, including ‘Lantana’, ‘underscrubbed’ and
‘Scattered Paddock Trees (SPT)'. Areas of ‘underscrubbed’ vegetation are floristically similar
to the ‘Lantana’ condition class, however generally contains less cover of Lantana camara and
other woody weeds, such as Senna pendula var. glabrata and Ochna serrulata (Mickey Mouse
Plant). Furthermore, the ‘underscrubbed’ vegetation has a lower native species richness,
particularly of native midstorey species. The vegetation in a ‘SPT’ condition contains scattered
midstorey and canopy species, with a grazed groundlayer with a high proportion of exotic
species.

ecoplanning 13
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Figure 3.2: Field validated vegetation (Ecoplanning 2017).
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An area of Lowlands Dry-Subtropical Rainforest (MU4) has been mapped in the western
portion of the northern precinct. This vegetation occurs in the condition class ‘Lantana’ and is
surrounded by an extensive area of Moist Box-Red Gum Foothills Forest. The remainder of
the study area consists of ‘cleared land’, which is mostly comprised of exotic grasses and
herbaceous weeds. Occasional native groundlayer species, such as Carex longebrachiata
are scattered throughout the cleared land, which otherwise contains a low cover and richness
of native flora species. As such, this community does not constitute Derived Native Grassland
(DNG), and a Plant Community Type (PCT) cannot be prescribed. Additional parts of the
study area have been mapped as ‘Weeds and exotics’, which consists of exotic woody weeds
species, including Lantana camara, Schinus areira (Peppercorn Tree), Senna pendula var.
glabrata and Solanum mauritianum (Wild Tobacco). Similarly, these areas could not be
allocated a PCT, as the areas of the site mapped as ‘Weeds and exotics’ are highly degraded
and consists almost exclusively of woody weeds species.

Other vegetation (cleared land, weeds and exotics and artificial wetland) constitute 191.03 ha,
or 87.2% of the study area. Within the subject site (development lands) 97.07 ha are identified
as other vegetation, which equates to 95.8% of the development lands.

Native vegetation occupies 12.8% (27.99 ha) of the study area. Within the subject site
(development lands) Sydney Blue Gum x Bangalay - Lilly Pilly moist forest is mapped over
2.55 ha (2.5% of the development site), Forest Red Gum - Thin-leaved Stringybark grassy
woodland is mapped over 1.36 ha (1.3% of the development site) and Swamp Oak floodplain
swamp forest mapped over 0.33 ha (0.3% of the development site). Whalebone Tree - Native
Quince dry subtropical rainforest is not mapped within the subject site, with only 1.1 ha
identified within the study area. Additional information on the four vegetation types in the study
area is provided below. The total area of each vegetation type is displayed in Table 3.1.

Table 3.1: Vegetation types and zones and the total area within the study area and subject site.

_ Threatened o
Vegtetc—;tlon Plant community ecological Condition | Area within SAJEae\::thtgltr(]e
yp type communities (Ancillary study area ]
(NPWS (OEH 2017) code) (ha) (development
2002) S lands) (ha)
Act Act
PCT 1245 -
Sydney Blue Gum Under- 0.89 0.00
Moist Box- x Bangalay - Lilly scrubbed ' '
Red Gum Pilly moist forest
Foothills in gullies and on N N
Forest sheltered slopes,
(MU13) southern Sydney Lantana 22.20 2.55
Basin Bioregion
(SR652)
PCT 838 - Forest Under-
goastal Red Gum - Thin- scrubbed 0.71 0.25
rassy Red
Gum Forest Ieayed CEEC EEC
(MU23) Stringybark Lantana 2.22 0.99
grassy woodland
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y _ Threatened A b
egtetaélon Plant community ecological Condition | Area within surgae\::vtltsiltre]:
yp type communities (Ancillary study area ]
(NPWS (OEH 2017) code) (ha) (development
2002) SPEC ) Tsie lands) (ha)
Act Act
on coastal
lowlands, Scattered
southern Sydney Paddock 0.30 0.12
Basin Bioregion Trees
(SR545)
PCT 1300 -
Whalebone Tree -
Lowland Dry- Native ance dry
Subtropical subtropical
: rainforest on dry N EEC | Lantana 1.10 0.00
Rainforest .
(MU4) fertile slopes,
southern Sydney
Basin Bioregion
(SR662)
PCT 1232 -
Swamp Oak
Coastal floodplain swamp
Swamp Oak | forest, Sydney Under-
Forest Basin Bioregion N EEC scrubbed 0.57 0.33
(MU36) and South East
Corner Bioregion
(SR649)
: NA | A | Cleared 178.84 93.67
Land
: NA | na | Weedsand 11.11 2.81
- Exotics
: NA | A | Artificial 1.08 0.59
wetland
Total 219.02 101.31

3.1.1 Sydney Blue Gum x Bangalay - Lilly Pilly moist forest in gullies and on sheltered slopes,
southern Sydney Basin Bioregion (SR652; PCT1245)

This vegetation type is located along the western boundary of the northern precinct and is the
dominant vegetation community in the study area. A majority of the community retains direct
connectivity with Mount Brown Reserve. However, several isolated patches of vegetation are
also mapped in the east and north of the northern precinct, adjacent to the drainage lines and
artificial wetlands. This community is characterised by an open forest with an established
overstorey of Eucalyptus tereticornis (Forest Red Gum), Eucalyptus quadrangulata (White-
topped Box) and Eucalyptus saligna x botryoides (Wollongong Woollybutt). This vegetation
community has been separated from Coastal Grassy Red Gum Forest based on an increase
in the abundance of E. quadrangulata and mesic shrub species. E. tereticornis is a dominant
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canopy species in the vegetation mapped as Sydney Blue Gum x Bangalay - Lilly Pilly moist
forest and Forest Red Gum - Thin-leaved Stringybark grassy woodland. As such, E.
tereticornis did not provide a good indication of extents of the two communities.

A majority of the vegetation type has a moderate — high cover of woody weeds in the midstorey
and has been mapped under the condition class ‘Lantana’ (Figure 3.3). A small strip of
vegetation along the western boundary of the study area has been mapped as
‘underscrubbed’. This vegetation contains minimal Lantana camara*, which has likely been
removed in the past adjacent to the access road (Figure 3.4). This has allowed cattle to
access and graze in the vegetation zone, thus preventing the establishment of native
midstorey species. All patches of Sydney Blue Gum x Bangalay - Lilly Pilly moist forest occur
in a degraded condition, with few intact areas, due to weed infiltration, grazing and past
clearing. Some sections of the vegetation type contain a low — moderate abundance and
cover of herbaceous weeds and exotic grasses, including Bidens pilosa* (Cobblers Peg),
Chloris gayana* (Rhodes Grass), Cirsium vulgare* (Spear Thistle), Ehrharta erecta* (Panic
Veldtgrass), Senecio madagascariensis* (Fireweed) and Sida rhombifolia* (Paddy’'s Lucerne).

A low mesic native shrub layer is present through portions of the vegetation zone, including
Notelaea venosa (Veined Mock-olive), Alectryon subcinereus (Native Quince), Backhousia
myrtifolia (Grey Myrtle), Breynia oblongifolia (Coffee Bush), Clerodendrum tomentosum (Hairy
Clerodendrum), Myrsine variabilis, and Streblus brunonianus (Whalebone Tree). The
groundlayer includes native groundcovers, grasses and ferns, such as Carex longebrachiata,
Galium murale (Small Bedstraws), Oplismenus imbecillis (Creeping Beard Grass), Pellaea
falcata (Sickle Fern), Pseuderanthemum variable (Pastel Flower), Microlaena stipoides var.
stipoides (Weeping Grass) and Nyssanthes diffusa (Barbwire Weed). A dense cover and
abundance of mesic midstorey species, such as those listed above supports the classification
of this vegetation as Sydney Blue Gum x Bangalay - Lilly Pilly moist forest as opposed to
Forest Red Gum - Thin-leaved Stringybark grassy woodland (TSSC 2016). A summary of the
PCT profile for this vegetation type in the Vegetation Information System (VIS) (OEH (2017)
Is provided in Table 3.2. Species recorded onsite within this patch are highlighted in bold
text.
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Figure 3.4: Sydney Blue Gum x Bangalay - Lilly Pilly moist forest ‘underscrubbed’ in the north west of the
study area.
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Table 3.2: VIS plant community type profile (OEH 2017) — Sydney Blue Gum x Bangalay - Lilly Pilly moist
forest in gullies and on sheltered slopes, southern Sydney Basin Bioregion (SR652; PCT1245).

Plant community type
(PCT)

Sydney Blue Gum x Bangalay - Lilly Pilly moist forest in gullies and on
sheltered slopes, southern Sydney Basin Bioregion

PCT and BioMetric veg
type (BVT) ID

PCT 1245/ BVT: HN597, MEO44 and SR652

Vegetation formation

Wet Sclerophyll Forests (Shrubby sub-formation)

Vegetation class

North Coast Wet Sclerophyll Forests

Upper stratum

Acmena smithii (Lilly Pilly), Livistona australis (Cabbage Gum), Synoum
glandulosum (Scentless Rosewood), Pittosporum undulatum (Sweet
Pittosporum), Cryptocarya glaucescens (Jackwood), Eucalyptus saligna
(Sydney Blue Gum), Eucalyptus quadrangulata (White-topped Box),
Eucalyptus pilularis (Blackbutt) and Syncarpia glomulifera (Turpentine).

Middle stratum

Notelaea venosa (Vined Mock-olive), Clerodendrum tomentosum
(Hairy Clerodendrum) and Eupomatia laurina (Bolwarra).

Ground stratum

Doodia aspera (Prickly Rasp Fern), Pseuderanthemum variable
(Pastel Flower), Oplismenus imbecillis, Gymnostachys anceps
(Settler’'s Twine), Blechnum cartilagineum (Gristle Fern), Adiantum
formosum (Giant Maidenhair) and Calochlaena dubia (Rainbow Fern).

Landscape position

Occurs on sheltered slopes in gullies and on escarpments with loamy
soils below 400m south from the lllawarra to near Batemans Bay. (In
relation to HN), Occurs on sheltered slopes in gullies and on
escarpments with loamy soils below 400m south from the lllawarra.

Profile source

WSF p110 (Tozer et al. 2006)

Full reference details

Tozer, M.G., Turner, K., Simpson, C., Keith, D.A., Beukers, P.,
MacKenzie, B., Tindall, D. & Pennay, C., 2010 Native vegetation of
southeast NSW: a revised classification and map for the coast and
eastern tablelands.

Version 1.0;0EH (2013) The Native Vegetation of the Sydney
Metropolitan Area Version 2.0 NSW Office of Environment and Heritage
Sydney.

Estimate remaining
pre-European extent
rounded to nearest 5%

60% total (Southern Rivers (SR652 — 45%))

TEC Name
(Listing status)

TSC Act: Not listed
EPBC Act: Not listed
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3.1.2 Forest Red Gum - Thin-leaved Stringybark grassy woodland on coastal lowlands,
southern Sydney Basin Bioregion(SR545; PCT838)

This vegetation type is located in the north of the study area, and has been mapped in two
condition classes across several distinct patches. Itis characterised by dry grassy forest with
an established overstorey of E. tereticornis, similar to the Sydney Blue Gum x Bangalay - Lilly
Pilly moist forest. However, generally contains a lower cover of mesic midstorey species and
occurs in more exposed areas and in lower elevations within the study area. Lantana camara
dominates the midstorey through a majority of the vegetation community (Figure 3.5), with
exception for two small patches mapped as ‘underscrubbed’ (Figure 3.6). The
‘underscrubbed’ vegetation contains a low abundance and cover of exotic species, including
Anagallis arvensis, Axonopus fissifolius (Narrow-leafed Carpet Grass), Ehrharta erecta,
Lantana camara, Olea europaea subsp. cuspidata, Paspalum dilatatum (Paspalum) and
Verbena bonariensis (Purpletop).

Native midstorey species are present, although occur in low abundance and cover. The
midstorey consists of native shrubs and small trees, including Acacia maidenii (Maiden’s
Wattle), Breynia oblongifolia, Callistemon salignus (Willow Bottlebrush), Cryptocarya
microneura (Murrogun), Abutilon oxycarpum (Straggly Lantern-bush), Melaleuca
styphelioides (Prickly-leaved Tea Tree), Melia azedarach and Streblus brunonianus. The
groundlayer is dominated by native forbs, grasses and scramblers, including Carex
longebrachiata, Chloris ventricosa (Plump Windmill Grass), Commelina cyanea (Native
Wandering Jew), Desmodium varians (Slender Tick-trefoil), Dichondra repens (Kidney Weed),
Microlaena stipoides var. stipoides, and Sporobolus elongatus (Slender Rat's Tail Grass). The
‘underscrubbed’ vegetation is not fenced, thus is still regularly grazed by cattle. The ‘Lantana’
condition class shows signs of grazing, however cattle are partly impeded by the dense
Lantana camara midstorey.

Sections of the vegetation type have been cleared, particularly of their early mature - mature
Eucalyptus spp., such as E. tereticornis. Areas of the study area where this has occurred has
been classified under the condition class scattered paddock trees ‘SPT’. This condition class
Is mostly confined to the north of the large patch of Forest Red Gum - Thin-leaved Stringybark
grassy woodland mapped as the ‘Lantana’ condition class (Figure 3.7). Canopy species,
including E. tereticornis are present in this area, however the canopy mostly consists of large
Melaleuca styphelioides.

A summary of the PCT profile for this vegetation type in the Vegetation Information System
(VIS) (OEH (2017) is provided in Table 3.3. Species recorded onsite within this patch are
highlighted in bold text.
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Figure 3.5: Forest Red Gum - Thin-leaved Stringybark grassy woodland ‘Lantana’ in the north of the
development site.

Figure 3.6: Forest Red Gum - Thin-leaved Stringybark grassy woodland ‘underscrubbed’ in the north of the
development site.
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Figure 3.7: Forest Red Gum - Thin-leaved Stringybark grassy woodland ‘SPT in the north of the
development site
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Table 3.3: VIS plant community type profile (OEH 2017) — Forest Red Gum - Thin-leaved Stringybark grassy
woodland on coastal lowlands, southern Sydney Basin Bioregion (SR545; PCT838).

Plant community
type (PCT)

Forest Red Gum - Thin-leaved Stringybark grassy woodland on coastal
lowlands, southern Sydney Basin Bioregion

PCT and BioMetric
veg type (BVT) ID

PCT 838/ BVT: SR545

Vegetation
formation

Grassy Woodlands

Vegetation class

Coastal Valley Grassy Woodlands

Upper stratum

Eucalyptus eugenioides (Thin-leaved Stringybark) and Eucalyptus
tereticornis (Forest Red Gum)

Middle stratum

Breynia oblongifolia (Coffee Bush), Eustrephus latifolius (Wombat Berry),
Geitonoplesium cymosum (Scrambling Lily), Myrsine variabilis,
Pandorea pandorana (Wonga Wonga Vine) and Pittosporum undulatum
(Sweet Pittosporum)

Ground stratum

Carex longebrachiata, Commelina cyanea (Native Wandering Jew),
Desmodium gunnii (Slender Tick-trefoil), Dichondra repens (Kidney
Weed), Microlaena stipoides var. stipoides (Weeping Grass),
Oplismenus imbecillis, Poa labillardierei var. labillardierei (Tussock),
Pratia purpurascens (Whiteroot) and Themeda australis (Kangaroo Grass)

Landscape
position

Occurs on lower slopes in coastal rainshadow valleys, below 350m ASL,
from Wollongong to Milton and west to Yalwal.

Profile source

GW p34 (Tozer et al. 2006)

Full reference
details

Tozer, M.G., Turner, K., Keith, D.A., Tindall, D., Pennay, C., Simpson, C.,
MacKenzie, B., Beukers, M. and Cox, S. (2010) Native vegetation of
southeast NSW: a revised classification and map for the coast and eastern
tablelands. Cunninghamia 11(3): 359-406.

Estimate
remaining pre-
European extent
rounded to nearest
5%

85%

EEC Name (Listing
status)

lllawarra Lowlands Grassy Woodland in the Sydney Basin Bioregion.
TSC Act: EEC
EPBC Act: CEEC
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3.1.3 Whalebone Tree - Native Quince dry subtropical rainforest on dry fertile slopes, southern
Sydney Basin Bioregion (SR662; PCT1300)

This vegetation type is located on the eastern facing slope in the in the west of the northern
precinct. Areas of Sydney Blue Gum x Bangalay - Lilly Pilly moist forest surround the
vegetation type, which occurs in areas with greater exposure and at higher elevations. The
community is characterised by a tall closed forest with a dense canopy, including Acmena
smithii (Lilly Pilly), Toona ciliata (Red Ash), Dendrocnide excelsa (Giant Stinging Tree),
Diploglottis australis (Native Tamarind) and Melicope micrococca (Hairy-leaved Doughwood)
(Figure 3.8) Native vines are established in the midstorey and overstorey, including
Eustrephus latifolius (Wombat Berry) Geitonoplesium cymosum (Scrambling Lily), Cayratia
clematidea (Native Grape), Pandorea pandorana (Monkey Rope), and Smilax australis
(Lawyer Vine). This vegetation is likely to have occurred over a larger area than identified,
however, now mostly consists of Sydney Blue Gum x Bangalay - Lilly Pilly moist forest in a
‘Lantana’ condition class.

A sparse mesic native shrub layer is present, including Alectryon subcinereus, Clerodendrum
tomentosum, Croton verreauxii (Green Native Cascarilla), Cryptocarya microneura, Melicope
micrococca, Elaeodendron australe, Streblus brunonianus and Syzygium australe (Brush
Cherry). The groundlayer predominantly consists of ferns, such as Adiantum formosum (Black
Stem), with occasional forbs and grasses, including Oplismenus imbecillis, Pseuderanthemum
variable and Urtica incisa (Stinging Nettle). Lowlands Dry Subtropical Rainforest (MU4), as
described by NPWS (2002) typically consists of a low dense forest of small shrubs and trees,
and usually lacks the presence of dominant rainforest canopy species, such as Toona ciliata,
Dendrocnide excelsa and Diploglottis australis. However, in deeper gully lines, the rainforest
can become taller and subtropical species, including Toona ciliata and Dendrocnide excelsa
can become more pronounced, and appear as characteristic canopy species (NPWS 2002).

A summary of the PCT profile for this vegetation type in the Vegetation Information System
(VIS) (OEH (2017) is provided in (Table 3.4). Species recorded onsite within this patch are
highlighted in bold text.
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Table 3.4: VIS plant community type profile (OEH 2017) — Whalebone Tree - Native Quince dry subtropical
rainforest on dry fertile slopes, southern Sydney Basin Bioregion (SR662; PCT1300).

Plant community
type (PCT)

Whalebone Tree - Native Quince dry subtropical rainforest on dry fertile
slopes, southern Sydney Basin Bioregion

PCT and BioMetric
veg type (BVT) ID

PCT 1300/ BVT: SR545 and HN608

Vegetation
formation

Rainforests

Vegetation class

Dry Rainforests

Upper stratum

Streblus brunonianus (Whalebone Tree), Alectryon subcinereus
(Native Quince), Pittosporum undulatum (Sweet Pittosporum), Diospyros
australis (Black Plum), Alphitonia excelsa (Red Ash), Acacia maidenii
(Maiden’s Wattle) and Pouteria australis (Black Apple).

Middle stratum

Backhousia myrtifolia (Grey Myrtle), Guioa semiglauca (Guioa), Breynia
oblongifolia (Coffee Bush), Clerodendrum tomentosum (Hairy
Clerodendrum), Croton verreauxii (Green Native Cascarilla),
Eustrephus latifolius (Wombat Berry), Geitonoplesium cymosum
(Scrambling Lily), Maclura cochinchinensis (Cockspur Thorn) and
Marsdenia rostrata (Milk Vine).

Ground stratum

Asplenium flabellifolium (Necklace Fern), Doodia aspera (Prickly Rasp
Fern), Gymnostachys anceps (Settler's Twine), Oplismenus imbecillis,
Pellaea falcata (Sickle Fern) and Pseuderanthemum variable (Pastel
Flower).

Landscape
position

Occurs mainly on dry slopes on fertile soils below about 300m in the
lllawarra-Kiama and Milton areas.

Profile source

Suballiance 23 (Floyd 1990); Vegetation Group 167 (Gellie 2005); RF p111
(Tozer at al. 2006)

Full reference

Floyd A (1990). Australian Rainforest in New South Wales. Volume 2.
Surrey Beatty & Sons Pty Ltd.

Gellie, N.J.H. (2005) Native Vegetation of the Southern Forests: South-east
Highlands, Australian Alps, South-west Slopes and SE Corner bioregions.
Cunninghamia 9(2): 219-254

remaining pre-
European extent
rounded to nearest
5%

details
Tozer, M.G., Turner, K., Simpson, C., Keith, D.A., Beukers, P., MacKenzie,
B., Tindall, D. & Pennay, C. (2006) Native vegetation of southeast NSW: a
revised classification and map for the coast and eastern tablelands. Version
1.0

Estimate

10%

EEC Name (Listing
status)

lllawarra Sub-tropical Rainforest in the Sydney Basin Bioregion
TSC Act: EEC
EPBC Act: N/A
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Figure 3.8: Whalebone Tree - Native Quince dry subtropical rainforest ‘Lantana’ in the north west of the
development site.
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3.1.4 Swamp Oak floodplain swamp forest, Sydney Basin Bioregion and South East Corner
Bioregion (SR649; PCT1232)

This vegetation type is defined by several patches in the northern precinct, mostly adjacent to
ephemeral drainage lines and the perimeter of the study area in proximity of Lake Illlawarra.
The canopy is exclusively dominated by Casuarina glauca (Swamp Oak), which defines the
mapped extent of the community (Figure 3.9). The native midstorey is poorly represented,
however occasional shrubs, such as Myoporum acuminatum (Boobialla) are present. The
groundlayer lacks species, such as Selliera radicans (Swamp Weed), Suaeda australis and
Sarcocornia quinqueflora (Samphire), typical of this community, where levels of salinity in the
groundwater are higher. As such, the groundlayer mostly consists of species representative
of less saline conditions, including Alternanthera denticulata (Lesser Joyweed), Commelina
cyanea, Cynodon dactylon (Common Couch), Nyssanthes diffusa. This vegetation type
consists of one condition class, which has been described as ‘disturbed/shrubby’.

The groundlayer contains a reasonable proportion of exotic grasses and herbaceous weeds,
including Bidens pilosa*, Digitaria sanguinalis* (Summer Grass), E. erecta*, Paspalum
dilatatum*, Senecio madagascariensis*, Solanum nigrum* and Tradescantia fluminensis*
(Wandering Jew). EXxotic vines, including Delairea odorata (Cape Ivy) are present through the
vegetation zone in low quantities. Itis noted that a mixture of planted and remnant Casuarina
glauca and Melaleuca quinquenervia (Broad-leaved Paperbark) is present between the study
area and the edge of Lake lllawarra outside of the study area. Nevertheless, the Swamp Oak
Floodplain Forest in the study area has been assessed as remnant vegetation.

A summary of the PCT profile for this vegetation type in the Vegetation Information System
(VIS) (OEH (2017) is provided in Table 3.5. Species recorded onsite within this patch are
highlighted in bold text.

ecoplanning 28

ecology | planning | offsets



Biodiversity Assessment Report, Tallawarra Lands, Yallah

Table 3.5: VIS plant community type profile (OEH 2017) — Swamp Oak floodplain swamp forest, Sydney
Basin Bioregion and South East Corner Bioregion (SR649; PCT1232).

Plant community
type (PCT)

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

PCT and BioMetric
veg type (BVT) ID

PCT 1232/ BVT: HN594, ME026 and SR649

Vegetation
formation

Forested Wetlands

Vegetation class

Coastal Swamp Forest

Upper stratum

Casuarina glauca (Swamp Oak) and Melaleuca quinquenervia (Broad-
leaved Paperbark)

Middle stratum

Myoporum spp. (Boobialla), Melaleuca ericifolia (Swamp Paperbark) and
Melaleuca styphelioides (Prickly-leaved Paperbark)

Ground stratum

Juncus kraussii (Sea Rush), Samolus repens (Creeping Brookweed),
Sarcocornia quinqueflora, Suaeda australis, Baumea juncea, Cynodon
dactylon (Common Couch), Alternanthera denticulata (Lesser
Joyweed), Carex appressa (Tall Sedge), Centella asiatica (Indian
Pennywort), Commelina cyanea (Native Wandering Jew) and Phragmites
australis (Common Reed)

Landscape
position

Occurs on sandy saline sediments fringing the high tide mark in coastal
estuaries below 5m.

Profile source

FoW p105 (Tozer at al. 2006);

Full reference
details

Tozer, M.G., Turner, K., Simpson, C., Keith, D.A., Beukers, P., MacKenzie,
B., Tindall, D. & Pennay, C., 2010 Native vegetation of southeast NSW: a
revised classification and map for the coast and eastern tablelands. Version
1.0

Estimate
remaining pre-
European extent
rounded to nearest
5%

5%

EEC Name (Listing
status)

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

TSC Act: EEC
EPBC Act: N/A
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e e S dai]

Figure 3.9: Swamp Oak floodplain swamp forest ‘disturbed/shrubby’ in the north of the development site.

3.1.5 Other vegetation

Three other distinct vegetation assemblages are recorded within the development site, but none are remnant native vegetation types. These
vegetation assemblages include:
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Cleared land
This vegetation zone includes all cleared areas of the site and is dominated by exotic grasses and herbaceous weeds (Figure 3.10). Cleared

areas of the site are currently grazed by horses and cattle and are heavily degraded.

Weeds and exotics
This vegetation zone consists predominantly of woody weeds, which comprise 95 — 100% of the vegetation cover in the zone (Figure 3.11).

Dominant woody weed species in this vegetation zone include Lantana camara*, Olea europaea subsp. cuspidata* and Senna pendula var.
glabrata*. A majority of the vegetation mapped as ‘weeds and exotics’ is interspersed amongst the Sydney Blue Gum x Bangalay - Lilly Pilly
moist forest in gullies in the west of the study area.

Artificial Wetlands
Includes all of the permanent waterbodies within the study area. Several artificial wetlands are located in the central and northern precinct,

some of which contain macrophyte vegetation and were observed to contain a reasonable number of waterbirds.
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Figure 3.10: Other vegetation ‘cleared land’ in the subject site.
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Figure 3.11: Vegetation containing portions of ‘weeds and exotics’ in the south west of the study area.

3.2 Vegetation zones

3.2.1 Condition classes, subcategories and areas

The PCTs and condition classes described above were restricted to the subject site (development land) to identify vegetation zones for credit
calculation purposes. Due to differences between the study area and subject site boundaries some vegetation zones identified within the broader
study area were not within the subject site (development land).
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One vegetation zone was mapped for the Sydney Blue Gum x Bangalay - Lilly Pilly moist forest in gullies and on sheltered slopes, southern
Sydney Basin Bioregion, being the ‘Lantana’ zone. This zone predominantly occurs within the Central precinct, with a small area in the western
and southern parts of the Northern precinct.

The Forest Red Gum - Thin-leaved Stringybark grassy woodland on coastal lowlands, southern Sydney Basin Bioregion was identified as three
distinct zones, being ‘Underscrubbed’, ‘Lantana’ and ‘Scattered Paddock Trees’. The majority of this PCT is mapped as ‘Lantana’, however one
patch of ‘underscrubbed’ condition occurs in the Northern precinct. A small area of ‘Scattered Paddock Trees’ is impacted within the Northern
precinct. Due to the extremely small impact (0.12 ha) and the very small patches of this vegetation zone, it is proposed that the impact to this
vegetation zone be combined with the ‘Lantana’ zone for credit calculation purposes. This approach is outlined in the BioBanking Assessment
Methodology and Credit Calculator Operational Manual (DECC 2008) and has been applied to previous FBA assessments (see Ecoplanning
2016).

The small area of Swamp Oak FloodplainForest, Sydney Basin Bioregion and South East Corner Bioregion occurs under one vegetation zone,
which has been classified as ‘underscrubbed’. A number of patches of this zone are impacted within the Northern precinct.

The PCT Whalebone Tree - Native Quince dry subtropical rainforest on dry fertile slopes, southern Sydney Basin Bioregion occurs in the west of
the study area and does not occur within the subject site. Therefore, no impacts are recorded for this PCT and a vegetation zone for this PCT
has not been entered into the credit calculator.

The impacts to native vegetation are caused by the construction of both the Central and Northern precincts. The total footprint is 101.32 ha,
however, much of this area is already mapped as cleared land, weeds and exotics and artificial wetlands. The total impact to native vegetation
is 4.24 ha across the subject site.

Figure 3.12 shows the spatial arrangement of the vegetation zones within the study site and associated plots and transects. Figure 3.13 shows
those vegetation zones impacted by the proposal.
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Table 3.6 describes the zone mapped and total impacts.
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Field validated vegetation (Ecoplanning 2017)
Farest Red Gum - Thin-leaved Stringybark
grassy woodland on coastal lowlands - SPT
Forest Red Gum - Thin-leaved Siringybark
grassy woodland on coastal lowlands - lantana

Farest Red Gum - Thin-leaved Stringy bark
I grassy woodland on coastal lowlands -
underscrubbed

B Swamp Cak feodplain swamp lorest

Sydney Blue Gum » Bangalay - Lilly Pilly moist

forest in gullles and on shellered slopes -

lantana

Sydney Blue Gum x Bangalay - Lilly Pilly moist
I forest in gullies and on sheltered slopes -

undarscrubbed

Whalebome Tres - Mative Quince dry

sublropical rainforest on dry fertile slopes -

lantana

Arificial wetland

Claared Land

B Weeds and exotics

0 280 200
Legend [ ee—
E Study area Metres

D Subject site (development area)

4 Bicbanking plots -
“@f“ ecoplanning

5 ecodogy | plenning | offsets

Figure 3.12: Vegetation zones and plot and transect locations.
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Vegetation zones

Farest Red Gum - Thin-leaved Stringybark
grazsy woodland on coastal lowlands - SPT

Forast Red Gum - Thin-leaved Siringybark
grassy woodland on coastal lowlands - lantana

Farest Red Gum - Thin-leaved Stringy bark
I grassy woodland on coastal lowlands -
underscrubbed

B Swamp Cak feodplain swamp lorest

Sydney Blue Gum » Bangalay - Lilly Pilly moist
forest in gullles and on shellered slopes -
lantana

Arificial watland
Cleared Land
B Weeds and exofics

Legend 0 250 500
D Study area Mgires
D Subject site (development area)
N
W@r" | ecoplanning
5 ecodogy | plenning | offsets
Figure 3.13: Vegetation zones impacted by the proposal.
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Table 3.6: Vegetation zones.

Total impact
entered into
credit
calculator (ha)

Total impact
on vegetation
zone (ha)

Vegetation
zone number

Ancillary

Plant ity t Conditi
ant community type ondition oL

Forest Red Gum - Thin-
Ierz\;esd \?vt(;g]cﬂﬁzr(l;n Moderate / Under-
grassy Good - 0.25 0.25
coastal lowlands, i scrubbed

) Medium
southern Sydney Basin

Bioregion

Forest Red Gum - Thin-
leaved Stringybark
grassy woodland on
coastal lowlands,
southern Sydney Basin

Bioregion
2 Moderate / 111

Forest Red Gum - Thin- Good- Other
leaved Stringybark
grassy woodland on
coastal lowlands,
southern Sydney Basin
Bioregion

Lantana 0.99

Scattered
Paddock 0.12»
Trees

Swamp Oak floodplain
swamp forest, Sydney
Moderate / Under-
3 Basin Bioregion and oderate naer 0.33 0.33
Good scrubbed
South East Corner
Bioregion

Sydney Blue Gum x
Bangalay - Lilly Pilly
moist forest in gullies and Moderate /
on sheltered slopes, Good
southern Sydney
Basi2.55n Bioregion

Lantana 2.55 2.55

Total N/A N/A 4.24 4.24

" Note: due to the total area of impact being than 0.25 ha (total impact is 0.12 ha) the SPT vegetation zone has been combined

with the Lantana zone for credit calculation purposes.

3.2.2 Plots and transects

Ten plot and transect surveys were completed across the study area (Figure 3.12). Plots
were completed across the study area (both within and outside the subject site) to account
for:

. The very small patch sizes of some vegetation zones within the subject site, where
the capture of adequate plot data was not possible
o The variation in vegetation condition across the study area.

As some plots were completed in vegetation zones that are not impacted by the proposed
development only eight plots were entered into the credit calculator, with plot 7 and plot 8 not
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utilised. All plots were conducted in accordance with the FBA methodology (see Appendix A
for field data sheet) with the number captured meeting (and in some cases exceeding) the
minimum requirements of the methodology. The plot data captured is provided in Table 3.7.

Table 3.7: Plot and transect results.

Veg

PlotID | NPS | NOS | NMS | NGCG | NGCS | NGCO | EPC NTH | OR FL e Easting | Northing
BBO1 30 21.5 0 84 0 30 61 0 1 35 2 298710 6178547
BB02 17 34 0 48 0 12 50.8 0 1 0 1 298493 6178672
BBO3 23 36 0 4 4 14 77.5 0 0.5 35 3 298665 6178680
BB04 27 18.5 0 52 2 20 62 1 1 46 2 298788 6178623
BBO5 47 42.5 15 42 8 58 118.5 3 0.5 25 4 298084 6178201
BBO6 40 37 10.5 20 14 14 60 3 0.5 15 4 298316 6178428
BBO7 31 27.5 11 84 6 72 34 3 1 50 N/A 298163 6178385
BBO8 25 78.5 0 4 48 6.5 1 0.5 31 N/A 298206 6178357
BB10 22 12.5 16 4 22 83 1 0.5 25 4 297669 6177687
BB11 35 0 4 22 8 60 114.5 0 0.5 0 4 297776 6177756

3.2.3 Current and future site value scores

A range of site values were recorded for the vegetation zones assessed. Site value scores of
between 36.46 — 62.5 were recorded. As the proposed development requires the complete
removal of native vegetation within each zone mapped, the default future site value score of
0 has been maintained.

Table 3.8: Site values before and after development.

: Area Site value Site value
Vegetation : .
Sone Plant community type impacted | score before score after
(ha) development | development

Forest Red Gum - Thin-leaved Stringybark

1 grassy woodland on coastal lowlands, 0.25 36.46 0
southern Sydney Basin Bioregion
Forest Red Gum - Thin-leaved Stringybark
grassy woodland on coastal lowlands, 0
southern Sydney Basin Bioregion

2 1.11 62.5
Forest Red Gum - Thin-leaved Stringybark
grassy woodland on coastal lowlands, 0
southern Sydney Basin Bioregion
Swamp Oak floodplain swamp forest,

3 Sydney Basin Bioregion and South East 0.33 43.75 0
Corner Bioregion
Sydney Blue Gum x Bangalay - Lilly Pilly

4 moist forest in gullies and on sheltered 2.55 51.91 0
slopes, southern Sydney Basin Bioregion
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4. Threatened species

4.1 ldentifying threatened species for assessment

4.1.1 Ecosystem credit species

Ecosystem credit species are predicted based on habitat surrogates, and a number of
ecosystem credit species are predicted on site. The ecosystem credit species predicted on
site are provided in Table 4.1: Ecosystem credit species predicted on site.

TSC | EPBC
Act Act
Status* Status*

Common Name Scientific Name On site | For ‘N’ - Justification

A majority of the subject
site consists of cleared
land. No hollow bearing
trees were identified in
the subject site.
Therefore, the subject
site provides marginal
foraging habitat at best.

Barking Owl Ninox connivens

A majority of the subject
site consists of cleared
land, thus providing
minimal shelter and
foraging habitat for the
species. The subject
site contains few habitat
features, such as fallen
logs.

Bush Stone-curlew Burhinus grallarius

Eastern False
Pipistrelle

Falsistrellus
tasmaniensis

Eastern Freetail-bat

Mormopterus
norfolkensis

Flame Robin

Petroica phoenicea

Not common to the
[llawarra, no records
within 10 km of site.

ecoplanning

ecology | planning | offsets

40



Biodiversity Assessment Report, Tallawarra Lands, Yallah

Common Name

Scientific Name

TSC
Act
Status?*

EPBC
Act
Status*

On site

For ‘N’ - Justification

Gang-gang Cockatoo

Callocephalon
fimbriatum

A majority of the subject
site consists of cleared
land. No hollow bearing
trees were identified in
the subject site.
Sufficient foraging
habitat in the form of
large Eucalyptus spp.
and fruit bearing trees
are scarce in the
subject site.

Glossy Black-
Cockatoo

Calyptorhynchus lathami

A majority of the subject
site consists of cleared
land. No hollow bearing
trees were identified in
the subject site. The
subject site contains
minimal foraging habitat
(i.e. does not support
the preferred
Allocasuarina spp. or
Casuarina spp.)

Golden-tipped Bat

Kerivoula papuensis

Not known from the
lllawarra. Foraging and
roosting habitat for the

species includes
rainforest gullies or
sclerophyll forest on

mid to upper slopes,

usually in close
proximity to creeks and
drainage lines. The
subject site does not
contain any hollow
bearing trees and does
not constitute foraging
or breeding habitat for
the species.

Greater Broad-nosed
Bat

Scoteanax rueppellii

Little Eagle

Hieraaetus morphnoides

Little Lorikeet

Glossopsitta pusilla
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Common Name

Scientific Name

On site

For ‘N’ - Justification

Masked Owl

Tyto novaehollandiae

A majority of the subject
site consists of cleared
land. No hollow bearing
trees were identified in
the subject site.
Therefore, the subject
site provides marginal
foraging habitat at best.

Orange-bellied Parrot

Neophema chrysogaster

Only known as a
vagrant to the lllawarra,
primarily occurs in
Tasmania and Victoria
from a very small
population size. Typical
foraging habitat for the
species consists of low
samphire herblands,
open grassy or
heathland within 3km of
the coast.

Scarlet Robhin

Petroica boodang

Recent nearby records
(2015, 0.69 km from
subject site.

Spotted Harrier

Circus assimilis

Not common in the
locality, only 1 record
within the past 25 years
within 5km radius of

subject site.

Spotted-tailed Quoll

Dasyurus maculatus

A majority of the subject
site consists of cleared
land, thus providing
minimal shelter and
foraging habitat for the
species. The subject
site contains few habitat
features, such as fallen
logs. Small caves,
boulder piles or rock
crevices.

Square-tailed Kite

Lophoictinia isura

TSC | EPBC
Act Act
Status* Status*
V -
CE CE
V -
V -
V E

V -
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Common Name

Scientific Name

TSC
Act
Status?*

EPBC
Act
Status*

On site

For ‘N’ - Justification

Swift Parrot

Lathamus discolor

CE

A majority of the subject
site consists of cleared
land. Few canopy
species are present in
the subject site. The
vegetation in the
subject site is unlikely to
provide sufficient
blossom to attract the
species to forage in the
site. This species is
known to return to
foraging site, however
has not been recorded
in the locality (5 km)
since the 13/08/1990,
approximately 3.75 km
from the subject site
(OEH 2017).

Turquoise Parrot

Neophema pulchella

Very uncommon in the
lllawarra. Not recorded
in past 25 years within
5 km of site. A majority
of the subject site
consists of cleared land.
No hollow bearing trees
were identified in the
subject site. The
species is known to
utilise woodland or
open forest and
adjoining open areas,
including grassland and
a shrubland up to
250 m from vegetation
that has a canopy cover
no less than 50%. The
vegetated areas of the
subject site typically
have a canopy cover of

<30%.
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Sheathtail-bat

TSC | EPBC
Common Name Scientific Name Act Act On site | For ‘N’ - Justification
Status* Status*
Not common in the
_ lllawarra. Not known
Varied Sittella Daphoenositta \Y - N from within 5km of the
chrysoptera o
site in the past 25
years.
vellow-bellied Saccolaimus flaviventris| V - Y -

* E- Endangered, V- Vulnerable
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e TSC Act| EPBC Act : e
Common Name Scientific Name On site For ‘N’ - Justification
Status* Status*
A majority of the subject site consists
of cleared land. No hollow bearing
. . . trees were identified in the subject
Barking Owl Ninox connivens V - N _ . .J
site. Therefore, the subject site
provides marginal foraging habitat at
best.
A majority of the subject site consists
of cleared land, thus providing minimal
Bush Stone-curlew Burhinus grallarius E - N shelter and foraging habitat for the
species. The subject site contains few
habitat features, such as fallen logs.
Eastern False Pipistrelle Falsistrellus tasmaniensis \ - -
Eastern Freetail-bat Mormopterus norfolkensis \Y, - -
: : : Not common to the lllawarra, no
Flame Robin Petroica phoenicea V - N - .
records within 10 km of site.

A majority of the subject site consists
of cleared land. No hollow bearing
trees were identified in the subject

Gang-gang Cockatoo Callocephalon fimbriatum \% - N site. Sufficient foraging habitat in the

form of large Eucalyptus spp. and fruit
bearing trees are scarce in the subject
site.
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Common Name

Scientific Name

TSC Act| EPBC Act

On site For ‘N’ - Justification
Status* Status*

Glossy Black-Cockatoo

Calyptorhynchus lathami

A majority of the subject site consists
of cleared land. No hollow bearing
trees were identified in the subject

site. The subject site contains minimal
foraging habitat (i.e. does not support
the preferred Allocasuarina spp. or
Casuarina spp.)

Golden-tipped Bat

Kerivoula papuensis

Not known from the lllawarra.
Foraging and roosting habitat for the
species includes rainforest gullies or

sclerophyll forest on mid to upper
slopes, usually in close proximity to
creeks and drainage lines. The
subject site does not contain any
hollow bearing trees and does not
constitute foraging or breeding habitat
for the species.

Greater Broad-nosed Bat

Scoteanax rueppellii

Little Eagle

Hieraaetus morphnoides

Little Lorikeet

Glossopsitta pusilla

Masked Owl

Tyto novaehollandiae

A majority of the subject site consists
of cleared land. No hollow bearing
trees were identified in the subject

site. Therefore, the subject site
provides marginal foraging habitat at
best.
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Common Name

Scientific Name

TSC Act
Status*

EPBC Act
Status*

On site

For ‘N’ - Justification

Orange-bellied Parrot

Neophema chrysogaster

CE

CE

Only known as a vagrant to the
lllawarra, primarily occurs in Tasmania
and Victoria from a very small
population size. Typical foraging
habitat for the species consists of low
samphire herblands, open grassy or
heathland within 3km of the coast.

Scarlet Robin

Petroica boodang

Recent nearby records (2015, 0.69 km
from subject site.

Spotted Harrier

Circus assimilis

Not common in the locality, only 1
record within the past 25 years within
5km radius of subject site.

Spotted-tailed Quoll

Dasyurus maculatus

A majority of the subject site consists
of cleared land, thus providing minimal
shelter and foraging habitat for the
species. The subject site contains few
habitat features, such as fallen logs.
Small caves, boulder piles or rock
crevices.

Square-tailed Kite

Lophoictinia isura

ecoplanning
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Common Name

Scientific Name

TSC Act
Status*

EPBC Act
Status*

On site

For ‘N’ - Justification

Swift Parrot

Lathamus discolor

CE

A majority of the subject site consists
of cleared land. Few canopy species
are present in the subject site. The
vegetation in the subject site is
unlikely to provide sufficient blossom
to attract the species to forage in the
site. This species is known to return
to foraging site, however has not been
recorded in the locality (5 km) since
the 13/08/1990, approximately
3.75 km from the subject site (OEH
2017).

Turquoise Parrot

Neophema pulchella

Very uncommon in the lllawarra. Not
recorded in past 25 years within 5 km
of site. A majority of the subject site
consists of cleared land. No hollow
bearing trees were identified in the
subject site. The species is known to
utilise woodland or open forest and
adjoining open areas, including
grassland and a shrubland up to
250 m from vegetation that has a
canopy cover no less than 50%. The
vegetated areas of the subject site
typically have a canopy cover of
<30%.
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Common Name

Scientific Name

TSC Act| EPBC Act

On site For ‘N’ - Justification
Status* Status*

Varied Sittella

Daphoenositta chrysoptera

Not common in the lllawarra. Not
Vv - N known from within 5km of the site in
the past 25 years.

Yellow-bellied Sheathtail-bat

Saccolaimus flaviventris

\% - Y -

* E- Endangered, V- Vulnerable
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4.1.2 Species credit species
Geographic and habitat features

Species credit species are predicted following assessment of geographic and habitat features
in the credit calculator, such as site location (IBRA subregion), PCTs and condition, patch size
and the area of surrounding vegetation within the 1,000 ha circle. Table 4.2 provides the
answer to each question for the development site. Where the answer is ‘yes’, the species is

retained in the assessment.

Question: Do any of the following features occur on the area to be assessed? Tick the box
wherever the feature occurs, or is likely to occur in the area to be assessed. Leave blank if the

feature does not occur.

Table 4.2: Assessment of geographic/habitat features.

Common name Scientific name

Feature

Impact?

Giant Burrowing Frog Heleioporus australiacus

land within 40 m of heath, woodland or
forest with sandy or friable soils

Large-eared Pied Bat Chalinolobus dwyeri

land containing escarpments, cliffs, caves,
deep crevices, old mine shafts or tunnels

Black Bittern Ixobrychus flavicollis

land within 40 m of freshwater and
estuarine wetlands, in areas of permanent
water and dense vegetation or emergent
aguatic vegetation

Eastern Osprey Pandion cristatus

land within 40 m of fresh/brackish/saline
waters of larger rivers or creeks; estuaries,
coastal lagoons, lakes and/or inshore
marine waters

Green and Golden Bell Frog Litoria aurea

land within 100 m of emergent aquatic or
riparian vegetation

Australasian Bittern Botaurus poiciloptilus

land containing brackish or freshwater
wetlands

Red-crowned Toadlet Pseudophryne australis

heath or eucalypt forest on sandstone with
a build-up of litter or other debris and
containing, or within 40 m of, ephemeral or
intermittent drainage lines

Stuttering Frog Mixophyes balbus

rainforest or tall open wet forest with
understorey and/or leaf litter and within
100 m of streams

Pink Robin Petroica rodinogaster

land within 40 m of gullies in eucalypt
forests
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Table 4.3: Species credit species requiring further assessment.

Threatened
Common Scientific TSC | EPBC Spec.les Surve_,\yed
name name Act Act Profile required Survey effort Survey result
Status*|Status*| Database (Y/N)
survey period
Australasian Botaurus Surveys were
Bittern poiciloptilus conducted in and
E E All year Y around the grtlflmal Not present
wetlands in the
northern and central
precinct.
Black Bittern Ixobrychus Surveys were
flavicollis conducted in and
around the artificial
\ - All year Y wetlands in the Not present
northern and central
precinct.
Chorizema Chorizema
parviflorum parviflorum The species was
Benth. (a Benth. (a surveyed in the subject
shrub) shrub) site in areas of
population, population, September - potential habitat.
Wollongong Wollongong E - Y Survey was conducted | Not present
December ) .
and and in accordance with the
Shellharbour | Shellharbour NSW Guide to
local local Surveying Threatened
government | government Plants (OEH 2016).
areas areas
Eastern Osprey| Pandion Not present
cristatus See section
6.5.1.3 (a) and
section 6.5.1.3
(c) of the
\Y - All year N - Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
ecoplanning 51
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Threatened

EPBC Species

Profile

Status*| Database
survey period

Surveyed

Survey effort

Survey result

- December

January — April
and September

Not present
See section
6.5.1.3 (a) and
section 6.5.1.3
(d) of the
Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B

Common Scientific
name name
Eastern Cercartetus
Pygmy-possum nanus
Giant Heleioporus

Burrowing Frog| australiacus

to December

January — May
and September

Not present
See section
6.5.1.3 (a) of
the Framework
for Biodiversity
Assessment
(OEH 2014)
and Appendix
B

Frog

Green and
Golden Bell

Litoria aurea

January —
March and
August -
December

Low

See section
6.5.1.3 (a) and
(d) of the
Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B

lllawarra

Greenhood

Pterostylis
gibbosa

June -
September

The species was
surveyed in the subject
site during flowering
time in areas of
potential habitat.
Survey was conducted
in accordance with the
NSW Guide to
Surveying Threatened

Plants (OEH 2016).

Low
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Threatened
Common Scientific TSC | EPBC Spec.les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
lllawarra Irene | Irenepharsus Not present
trypherus See section
6.5.1.3 (a) and
(d) of the
E E February - N ) Framework for
June Biodiversity
Assessment
(OEH 2014)
and Appendix
B
lllawarra Daphnandra The species was
Socketwood johnsonii surveyed in the subject
site in areas of
potential habitat.
E E All year Y Survey was conducted | Not present
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
lllawarra Zieria [Zieria granulatal The species was
surveyed in the subject
site in areas of
potential habitat.
E E All year Y Survey was conducted | Not present
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Koala Phascolarctos Not present
cinereus See section
6.5.1.3 (a) and
section 6.5.1.3
(d) of the
\Y \ All year N - Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
ecoplanning 53
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Threatened
Common Scientific TSC | EPBC Spec'les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Lespedeza Lespedeza The species was
juncea subsp. | juncea subsp. surveyed in the subject
sericea sericea - site during flowering
population, endangered time in areas of
Wollongong population E i December — v potential habitat. Not present
Local May Survey was conducted
Government in accordance with the
Area NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Pimelea Pimelea The species was
curviflora var. | curviflora var. surveyed in the subject
curviflora curviflora site during flowering
time in areas of
February - otential habitat.
v v Decembyer Y Sur?/ey was conducted Not present
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Pink Robin Petroica Not present
rodinogaster See section
Not targeted, not 6.5.1.3 (). (c)
known from the and (d) of the
V - All year N [llawarra and no Frgmgwork for
records from previous Biodiversity
25 years. Assessment
(OEH 2014)
and Appendix
B
Rainforest | Senna acclinis The species was
Cassia surveyed in areas of
potential habitat.
Survey was conducted
E - All year Y Not present

in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
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Common
name

Scientific
name

TSC
Act
Status*

EPBC
Act
Status*

Threatened
Species
Profile
Database
survey period

Surveyed
required
(Y/N)

Survey effort

Survey result

Regent
Honeyeater

Anthochaera
phrygia

CE

CE

All year

Not targeted, rare
vagrant to the
lllawarra.

Not present
See section
6.5.1.3 (a), (c)
and (d) of the
Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B

Solanum
celatum

Solanum
celatum

September -
November

The species was
surveyed in the subject
site in areas of
potential habitat.
Survey was conducted
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).

Not present
See section
6.5.1.3 (a) of
the Framework
for Biodiversity
Assessment
(OEH 2014)
and Appendix
B

Note: This

species was
recorded in the
study area, but

not within the

subject site

Southern
Brown
Bandicoot
(eastern)

Isoodon
obesulus
subsp.
obesulus

All year

Not present
See section
6.5.1.3 (a) and
(d) of the
Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B

Spiked Rice-
flower

Pimelea spicata

All year

The species was
surveyed in the subject
site in areas of
potential habitat.
Survey was conducted
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).

Not present
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Common
name

Scientific
name

TSC
Act
Status*

EPBC
Act
Status*

Threatened
Species
Profile
Database
survey period

Surveyed
required
(Y/N)

Survey effort

Survey result

Squirrel Glider

Petaurus
norfolcensis

All year

Not present
See section
6.5.1.3 (a) and
(d) of the
Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B

White-flowered
Wax Plant

Cynanchum
elegans

All year

The species was
surveyed in the subject
site in areas of
potential habitat.
Survey was conducted
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).

Not present
See section
6.5.1.3 (a) of
the Framework
for Biodiversity
Assessment
(OEH 2014)
and Appendix
B

White-footed
Dunnart

Sminthopsis
leucopus

All year

Not present
See section
6.5.1.3 (a) and
(d) of the
Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B

* CE- Critically Endangered; E- Endangered, Ex- Extinct; V- Vulnerable

provides the list of species credit species identified by the Tool as ‘candidate species’. In
accordance with Section 6.5.1.3(a) of the FBA, each species was assessed to determine
whether the species is likely to occupy the site based on habitat features and quality.

To do this threatened species, populations and migratory species recorded within 5 km of the
development site (the locality) were obtained from a search of the Atlas of NSW Wildlife (OEH
2017) and their likelihood of occurrence was assessed by:

review of location and date of recent (<5 years) and historical (>5-20 years)

records

review of available habitat within the development site and surrounding areas
review of the scientific literature pertaining to each species and population
applying expert knowledge of each species

ecoplanning
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The potential for each threatened species, population and/or migratory species to occur was

then considered following review of available habitat within the development site.

The

potential for species to utilise the site and to be affected directly or indirectly by the proposed
action were considered as either:

“Recent record” = species has been recorded in the development site within the
past 5 years

“High” = species has previously been recorded in the development site (>5 years
ago) or in close proximity (for mobile species), and/or habitat is present that is
likely to utilised by a local population

“Moderate” = suitable habitat for a species is present onsite but no evidence of a
species detected and relatively high number of recent records (5-20 years) in the
locality or species is highly mobile

“Low” = suitable habitat for a species is present onsite but limited or highly
degraded, no evidence of a species detected and relatively low number of recent
records in the locality

“Not present” — suitable habitat for the species is not present onsite or adequate
survey has determined species does not occur in the development site

The likelihood of occurrence assessment (Appendix B) determined some of the candidate
species (listed in Table 4.3: Species credit species requiring further assessment.

Threatened
Common Scientific TSC | EPBC Species Surveyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Australasian Botaurus Surveys were
Bittern poiciloptilus conducted in and
around the artificial
E E All year Y wetlands in the Not present
northern and central
precinct.
Black Bittern Ixobrychus Surveys were
flavicollis conducted in and
around the artificial
\ - All year Y wetlands in the Not present
northern and central
precinct.
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Threatened
Common Scientific TSC | EPBC Spec'les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Chorizema Chorizema
parviflorum parviflorum The species was
Benth. (a Benth. (a surveyed in the subject
shrub) shrub) site in areas of
population, population, September - potential habitat.
Wollongong Wollongong E - Y Survey was conducted | Not present
December . .
and and in accordance with the
Shellharbour | Shellharbour NSW Guide to
local local Surveying Threatened
government | government Plants (OEH 2016).
areas areas
Eastern Osprey| Pandion Not present
cristatus See section
6.5.1.3 (a) and
section 6.5.1.3
(c) of the
\ - All year N - Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Eastern Cercartetus Not present
Pygmy-possum nanus See section
6.5.1.3 (a) and
section 6.5.1.3
January — April (d) of the
\ - and September N - Framework for
- December Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Giant Heleioporus Not present
Burrowing Frog| australiacus See section
6.5.1.3 (a) of
January — May the Framework
Y, Vv and September N - for Biodiversity
to December Assessment
(OEH 2014)
and Appendix
B
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Threatened
Common Scientific TSC | EPBC Spec.les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Green and Litoria aurea Low
Golden Bell See section
Frog 6.5.1.3 (a) and
January — (d) of the
E Vv March and N i Frqmgwork for
August - Biodiversity
December Assessment
(OEH 2014)
and Appendix
B
lllawarra Pterostylis The species was
Greenhood gibbosa surveyed in the subject
site during flowering
time in areas of
June - potential habitat.
E E September Y Survey was conducted Low
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
lllawarra Irene | Irenepharsus Not present
trypherus See section
6.5.1.3 (a) and
(d) of the
£ £ February - N ) Fra.melwork. for
June Biodiversity
Assessment
(OEH 2014)
and Appendix
B
lllawarra Daphnandra The species was
Socketwood johnsonii surveyed in the subject
site in areas of
potential habitat.
E E All year Y Survey was conducted | Not present

in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).

ecoplanning

ecology | planning | offsets

59




Biodiversity Assessment Report, Tallawarra Lands, Yallah

Threatened
Common Scientific TSC | EPBC Spec'les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
lllawarra Zieria |Zieria granulata The species was
surveyed in the subject
site in areas of
potential habitat.
E E All year Y Survey was conducted | Not present
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Koala Phascolarctos Not present
cinereus See section
6.5.1.3 (a) and
section 6.5.1.3
(d) of the
\% Vv All year N - Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Lespedeza Lespedeza The species was
juncea subsp. | juncea subsp. surveyed in the subject
sericea sericea - site during flowering
population, endangered time in areas of
Wollongong population £ i December — v potential habitat. Not present
Local May Survey was conducted
Government in accordance with the
Area NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Pimelea Pimelea The species was
curviflora var. | curviflora var. surveyed in the subject
curviflora curviflora site during flowering
time in areas of
February - potential habitat.
v v December Y Survey was conducted Not present

in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
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Threatened
Common Scientific TSC | EPBC Spec'les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Pink Robin Petroica Not present
rodinogaster See section
Not targeted, not 6.5.13(a) (0)
known from the and (d) of the
\% - All year N lllawarra and no Frqmgwork for
records from previous Biodiversity
25 years. Assessment
(OEH 2014)
and Appendix
B
Rainforest | Senna acclinis The species was
Cassia surveyed in areas of
potential habitat.
E - All year Y Survey was conQucted Not present
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Regent Anthochaera Not present
Honeyeater phrygia See section
6.5.1.3 (a), (c)
Not targeted, rare and (d) of the
CE CE All year N vagrant to the Frgmgwork for
llawarra. Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Solanum Solanum Not present
celatum celatum See section
6.5.1.3 (a) of
The species was the Framework
surveyed in the subject | for Biodiversity
site in areas of Assessment
potential habitat. (OEH 2014)
E - September - Y Survey was conducted | and Appendix
November . .
in accordance with the B
NSW Guide to Note: This
Surveying Threatened species was

Plants (OEH 2016).

recorded in the
study area, but
not within the

subject site
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Threatened
Common Scientific TSC | EPBC Spec'les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Southern Isoodon Not present
Brown obesulus See section
Bandicoot subsp. 6.5.1.3 (a) and
(eastern) obesulus (d) of the
E E All year N . Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Spiked Rice- [Pimelea spicatd The species was
flower surveyed in the subject
site in areas of
potential habitat.
E E All year Y Survey was conducted | Not present
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Squirrel Glider Petaurus Not present
norfolcensis See section
6.5.1.3 (a) and
(d) of the
Vv i All year N i Frgmgwork for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
White-flowered| Cynanchum The species was Not present
Wax Plant elegans surveyed in the subject| See section
site in areas of 6.5.1.3 (a) of
potential habitat. the Framework
E E All year Y Survey was conducted | for Biodiversity
in accordance with the | Assessment
NSW Guide to (OEH 2014)
Surveying Threatened | and Appendix
Plants (OEH 2016). B
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Threatened
Common Scientific TSC | EPBC Spec.les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period

White-footed | Sminthopsis Not present

Dunnart leucopus See section
6.5.1.3 (a) and

(d) of the

v ) All year N i Frqmgwork for

Biodiversity

Assessment

(OEH 2014)

and Appendix

B

* CE- Critically Endangered; E- Endangered, Ex- Extinct; V- Vulnerable

) as “not present” within the development site. This was dependent on several factors,
including whether the habitat for the species was absent or substantially modified, whether
species were observed a long distance from the development site, occur in relatively low
numbers or were not recorded in the locality. This assessment of likelihood corresponds to
6.5.1.4, which states that “a candidate species that is not considered to be present on the
development site in accordance with Paragraph 6.5.1.3 does not require further assessment”.
As such, no formal survey was conducted for these candidate species, however, informal
survey was opportunistically conducted whilst surveying for other threatened species.

Remaining candidate species were assessed under Step 3 of the FBA (OEH 2014), as
detailed in Table 4.3: Species credit species requiring further assessment.

Threatened
Common Scientific TSC | EPBC Spec.ies Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Australasian Botaurus Surveys were
Bittern poiciloptilus conducted in and
around the artificial
E E All year Y wetlands in the Not present
northern and central
precinct.
Black Bittern Ixobrychus Surveys were
flavicollis conducted in and
around the artificial
\ - All year Y wetlands in the Not present

northern and central
precinct.
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Threatened
Common Scientific TSC | EPBC Spec'les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Chorizema Chorizema
parviflorum parviflorum The species was
Benth. (a Benth. (a surveyed in the subject
shrub) shrub) site in areas of
population, population, September - potential habitat.
Wollongong Wollongong E - Y Survey was conducted | Not present
December . .
and and in accordance with the
Shellharbour | Shellharbour NSW Guide to
local local Surveying Threatened
government | government Plants (OEH 2016).
areas areas
Eastern Osprey| Pandion Not present
cristatus See section
6.5.1.3 (a) and
section 6.5.1.3
(c) of the
\ - All year N - Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Eastern Cercartetus Not present
Pygmy-possum nanus See section
6.5.1.3 (a) and
section 6.5.1.3
January — April (d) of the
\ - and September N - Framework for
- December Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Giant Heleioporus Not present
Burrowing Frog| australiacus See section
6.5.1.3 (a) of
January — May the Framework
Y, Vv and September N - for Biodiversity
to December Assessment
(OEH 2014)
and Appendix
B
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Threatened
Common Scientific TSC | EPBC Spec.les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Green and Litoria aurea Low
Golden Bell See section
Frog 6.5.1.3 (a) and
January — (d) of the
E Vv March and N i Frqmgwork for
August - Biodiversity
December Assessment
(OEH 2014)
and Appendix
B
lllawarra Pterostylis The species was
Greenhood gibbosa surveyed in the subject
site during flowering
time in areas of
June - potential habitat.
E E September Y Survey was conducted Low
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
lllawarra Irene | Irenepharsus Not present
trypherus See section
6.5.1.3 (a) and
(d) of the
£ £ February - N ) Fra.melwork. for
June Biodiversity
Assessment
(OEH 2014)
and Appendix
B
lllawarra Daphnandra The species was
Socketwood johnsonii surveyed in the subject
site in areas of
potential habitat.
E E All year Y Survey was conducted | Not present

in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
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Threatened
Common Scientific TSC | EPBC Spec'les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
lllawarra Zieria |Zieria granulata The species was
surveyed in the subject
site in areas of
potential habitat.
E E All year Y Survey was conducted | Not present
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Koala Phascolarctos Not present
cinereus See section
6.5.1.3 (a) and
section 6.5.1.3
(d) of the
\% Vv All year N - Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Lespedeza Lespedeza The species was
juncea subsp. | juncea subsp. surveyed in the subject
sericea sericea - site during flowering
population, endangered time in areas of
Wollongong population £ i December — v potential habitat. Not present
Local May Survey was conducted
Government in accordance with the
Area NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Pimelea Pimelea The species was
curviflora var. | curviflora var. surveyed in the subject
curviflora curviflora site during flowering
time in areas of
February - potential habitat.
v v December Y Survey was conducted Not present

in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
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Threatened
Common Scientific TSC | EPBC Spec'les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Pink Robin Petroica Not present
rodinogaster See section
Not targeted, not 6.5.13(a) (0)
known from the and (d) of the
\% - All year N lllawarra and no Frqmgwork for
records from previous Biodiversity
25 years. Assessment
(OEH 2014)
and Appendix
B
Rainforest | Senna acclinis The species was
Cassia surveyed in areas of
potential habitat.
E - All year Y Survey was conQucted Not present
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Regent Anthochaera Not present
Honeyeater phrygia See section
6.5.1.3 (a), (c)
Not targeted, rare and (d) of the
CE CE All year N vagrant to the Frgmgwork for
llawarra. Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Solanum Solanum Not present
celatum celatum See section
6.5.1.3 (a) of
The species was the Framework
surveyed in the subject | for Biodiversity
site in areas of Assessment
potential habitat. (OEH 2014)
E - September - Y Survey was conducted | and Appendix
November . .
in accordance with the B
NSW Guide to Note: This
Surveying Threatened species was

Plants (OEH 2016).

recorded in the
study area, but
not within the

subject site
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Threatened
Common Scientific TSC | EPBC Spec'les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period
Southern Isoodon Not present
Brown obesulus See section
Bandicoot subsp. 6.5.1.3 (a) and
(eastern) obesulus (d) of the
E E All year N . Framework for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
Spiked Rice- [Pimelea spicatd The species was
flower surveyed in the subject
site in areas of
potential habitat.
E E All year Y Survey was conducted | Not present
in accordance with the
NSW Guide to
Surveying Threatened
Plants (OEH 2016).
Squirrel Glider Petaurus Not present
norfolcensis See section
6.5.1.3 (a) and
(d) of the
Vv i All year N i Frgmgwork for
Biodiversity
Assessment
(OEH 2014)
and Appendix
B
White-flowered| Cynanchum The species was Not present
Wax Plant elegans surveyed in the subject| See section
site in areas of 6.5.1.3 (a) of
potential habitat. the Framework
E E All year Y Survey was conducted | for Biodiversity
in accordance with the | Assessment
NSW Guide to (OEH 2014)
Surveying Threatened | and Appendix
Plants (OEH 2016). B
68



Biodiversity Assessment Report, Tallawarra Lands, Yallah

Threatened
Common Scientific TSC | EPBC Spec.les Survgyed
name name Act Act Profile required Survey effort Survey result
Status* [Status*| Database (Y/N)
survey period

White-footed | Sminthopsis Not present

Dunnart leucopus See section
6.5.1.3 (a) and

(d) of the

v ) All year N i Frqmgwork for

Biodiversity

Assessment

(OEH 2014)

and Appendix

B

* CE- Critically Endangered; E- Endangered, Ex- Extinct; V- Vulnerable

. Survey effort within and surrounding the development site is displayed in Figure 4.1, which
included threatened flora survey in accordance with NSW Guide to Surveying Threatened
Plants (OEH 2016).
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Table 4.3: Species credit species requiring further assessment.

Biodiversity Assessment Report, Tallawarra Lands, Yallah

TSC

EPBC

Threatened Species

Common name Scientific name Act Act Profile Database survey Su.rveyed Survey effort Survey result
. required (Y/N)
Status*| Status* period
Australasian Bittern Botaurus poiciloptilus Surveys were conducted in and
E E All year Y around the artificial wetlands in the Not present
northern and central precinct.
Black Bittern Ixobrychus flavicollis Surveys were conducted in and
v ) All year Y around the artificial wetlands in the Not present
northern and central precinct.
Chorizema parviflorum Chorizema parviflorum The species was surveyed in the
Benth. (a shrub) Benth. (a shrub) subject site in areas of potential
population, Wollongong | population, Wollongong habitat. Survey was conducted in
E - September - December Y . . Not present
and Shellharbour local and Shellharbour local P accordance with the NSW Guide to P
government areas government areas Surveying Threatened Plants (OEH
2016).
Eastern Osprey Pandion cristatus Not present
See section 6.5.1.3 (a)
and section 6.5.1.3 (c) of
\% - All year N - the Framework for
Biodiversity Assessment
(OEH 2014) and Appendix
B
Eastern Pygmy-possum Cercartetus nanus Not present
See section 6.5.1.3 (a)
January — April and and section 6.5.1.3 (d) of
\ - N - the Framework for

September - December

Biodiversity Assessment
(OEH 2014) and Appendix
B
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TSC | EPBC Threatened Species
Common name Scientific name Act Act | Profile Database survey
Status*| Status* period

Surveyed

required (Y/N) Survey effort Survey result

Giant Burrowing Frog | Heleioporus australiacus Not present

See section 6.5.1.3 (a) of
January — May and the Framework for
September to December Biodiversity Assessment
(OEH 2014) and Appendix
B

Green and Golden Bell Litoria aurea Low

Frog See section 6.5.1.3 (a)
January — March and and (d) of the Framework

E Vv N -
August - December for Biodiversity
Assessment (OEH 2014)
and Appendix B
lllawarra Greenhood Pterostylis gibbosa The species was surveyed in the
subject site during flowering time in
areas of potential habitat. Survey was
E E June - September Y . . Low
conducted in accordance with the
NSW Guide to Surveying Threatened
Plants (OEH 2016).
lllawarra Irene Irenepharsus trypherus Not present
See section 6.5.1.3 (a)
E E February - June N i and (d) of the Framework

for Biodiversity
Assessment (OEH 2014)
and Appendix B
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TSC | EPBC Threatened Species Surveved
Common name Scientific name Act Act Profile Database survey . y Survey effort Survey result
. required (Y/N)
Status*| Status* period
lllawarra Socketwood Daphnandra johnsonii The species was surveyed in the
subject site in areas of potential
habitat. Survey was conducted in
E E All year Y . . Not present
y accordance with the NSW Guide to P
Surveying Threatened Plants (OEH
2016).
lllawarra Zieria Zieria granulata The species was surveyed in the
subject site in areas of potential
habitat. Survey was conducted in
E E All'year Y accordance with the NSW Guide to Not present
Surveying Threatened Plants (OEH
2016).
Koala Phascolarctos cinereus Not present
See section 6.5.1.3 (a)
and section 6.5.1.3 (d) of
Vv Vv All year N - the Framework for
Biodiversity Assessment
(OEH 2014) and Appendix
B
Lespedeza juncea subsp. | Lespedeza juncea subsp. The species was surveyed in the
sericea population, sericea - endangered subject site during flowering time in
Wollongong Local opulation areas of potential habitat. Survey was
gong popuiat E - December — May Y P I ! Hrvey w Not present

Government Area

conducted in accordance with the
NSW Guide to Surveying Threatened
Plants (OEH 2016).
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TSC

EPBC

Threatened Species

Common name Scientific name Act Act | Profile Database survey Su.rveyed Survey effort Survey result
. required (Y/N)
Status*| Status* period
Pimelea curviflora var. Pimelea curviflora var. The species was surveyed in the
curviflora curviflora subject site during flowering time in
\% \% February - December Y areas of potep tial habitat. Suryey was Not present
conducted in accordance with the
NSW Guide to Surveying Threatened
Plants (OEH 2016).
Pink Robin Petroica rodinogaster Not present
Not targeted, not known from the Se((ej sgctl?nh6.5.1.3 (a), (E)
\Y - All year N [llawarra and no records from an (f) OB,t g_ Framewor
previous 25 years. or Biodiversity
Assessment (OEH 2014)
and Appendix B
Rainforest Cassia Senna acclinis The species was surveyed in areas of
potential habitat. Survey was
E - All year Y conducted in accordance with the Not present
NSW Guide to Surveying Threatened
Plants (OEH 2016).
Regent Honeyeater Anthochaera phrygia Not present
See section 6.5.1.3 (a), (c)
CE CE All year N Not targeted, rare vagrant to the and (d) of the Framework

lllawarra.

for Biodiversity
Assessment (OEH 2014)
and Appendix B
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TSC

EPBC

Threatened Species

Common name Scientific name Act Act | Profile Database survey Su.rveyed Survey effort Survey result
. required (Y/N)
Status*| Status* period
Solanum celatum Solanum celatum Not present
See section 6.5.1.3 (a) of
The species was surveyed in the the Framework for
subject site in areas of potential Biodiversity Assessment
habitat. Survey was conducted in (OEH 2014) and Appendix
E - September - N b Y . .
eptember - November accordance with the NSW Guide to B
Surveying Threatened Plants (OEH Note: This species was
2016). recorded in the study
area, but not within the
subject site
Southern Brown Isoodon obesulus subsp. Not present
Bandicoot (eastern) obesulus See section 6.5.1.3 (a)
E E All year N i and (d) of .the_ Framework
for Biodiversity
Assessment (OEH 2014)
and Appendix B
Spiked Rice-flower Pimelea spicata The species was surveyed in the
subject site in areas of potential
habitat. Survey was conducted in
E E All year Y ) ) Not present
y accordance with the NSW Guide to P
Surveying Threatened Plants (OEH
2016).
Squirrel Glider Petaurus norfolcensis Not present
See section 6.5.1.3 (a)
v i All year N i and (d) of the Framework

for Biodiversity
Assessment (OEH 2014)
and Appendix B
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TSC

EPBC

Threatened Species

Common name Scientific name Act Act | Profile Database survey Su.rveyed Survey effort Survey result
. required (Y/N)
Status*|Status* period
White-flowered Wax Plant| Cynanchum elegans The species was surveyed in the Not present
subject site in areas of potential See section 6.5.1.3 (a) of
E £ All year v habitat. SurV(_ay was conductc_ad in | th.e Frgmework for
accordance with the NSW Guide to | Biodiversity Assessment
Surveying Threatened Plants (OEH | (OEH 2014) and Appendix
2016). B
White-footed Dunnart Sminthopsis leucopus Not present
See section 6.5.1.3 (a)
v i All year N i and (d) of the Framework

for Biodiversity
Assessment (OEH 2014)
and Appendix B

* CE- Critically Endangered; E- Endangered, Ex- Extinct; V- Vulnerable
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0 280 500
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D Subject site (development area) ©  Sclanum celatum record (Ecoplanning 2017)
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Figure 4.1: Survey effort and threatened species records.
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5. Avoid and minimise Impacts on biodiversity
values

The following section sets out the assessment of direct and indirect impacts on biodiversity
values at the development site. This is set out in accordance with Section 8 of the FBA (OEH
2014). The reporting requirements are set out in accordance to Appendix 7 of the FBA (OEH
2014).

5.1 Assessment of direct and indirect impacts

5.1.1 Direct impact — vegetation clearing

The proposed development consists of residential lots, a neighbourhood centre, industrial and
light industrial warehouses, a 200 dwelling retirement village, open space and environmental
management areas within the areas defined as the Central and Northern precincts. The
clearing of 4.24 ha of native vegetation for the proposed development represents just 4.2% of
the development site, or 15.5% of the total native vegetation mapped within the study area.

The impacts occur to three mapped PCTs across five mapped vegetation zones. The impacts
for the Scattered Paddock Tree zone (0.11 ha) have been combined with the Lantana zone
for Forest Red Gum - Thin-leaved Stringybark grassy woodland on coastal lowlands, southern
Sydney Basin Bioregion for credit calculation purposes Table 5.1.

Table 5.1: Vegetation zones.

Total impact
Vegetation . . entered into
g Plant community type Ancillary code :
zone credit

calculator (ha)

Forest Red Gum - Thin-leaved Stringybark grassy
1 woodland on coastal lowlands, southern Sydney Basin Underscrubbed 0.25
Bioregion

Forest Red Gum - Thin-leaved Stringybark grassy

woodland on coastal lowlands, southern Sydney Basin Lantana
Bioregion
2 1.11
Forest Red Gum - Thin-leaved Stringybark grassy
. Scattered
woodland on coastal lowlands, southern Sydney Basin
. . Paddock Trees
Bioregion
3 Syvamp Oak floodplain swamp foregt, Sy_dney Basin Underscrubbed 0.33
Bioregion and South East Corner Bioregion
Sydney Blue Gum x Bangalay - Lilly Pilly moist forest in
4 gullies and on sheltered slopes, southern Sydney Basin Lantana 2.55
Bioregion
Total N/A 4.24

ecoplanning 77

ecology | planning | offsets



Biodiversity Assessment Report, Tallawarra Lands, Yallah

Completely avoiding impacts to native vegetation within the development site is, in this case,
not considered feasible. The most significant patches of native vegetation within the study
area, on the northern boundary of the site, have been avoided and will not be impacted by this
proposal. This retained vegetation is contiguous with a substantial remnant of native
vegetation, which is zoned E2 Environmental Conservation.

The placement of the development precincts to avoid these large, contiguous patches, has
lead to impacts on smaller, less viable patches of native vegetation. The vast majority of the
Central and Northern precincts are mapped as cleared land or weeds and exotics, with
97.07 ha (95.8%) of the 101.32 ha development footprint mapped as non-native vegetation.
The high proportion of non-native vegetation within the development footprint demonstrates
the avoidance of impacts on site.

5.1.2 Direct impact — loss of fauna habitat

The proposal will remove potential foraging and roosting/sheltering/breeding habitatfor fauna.
The likelihood of the majority of threatened fauna utilising the study is generally low based on
site assessment, expert opinion and analysis of the likelihood of occurrence from Atlas records
over the past 20 years (see Section 4.1 and Appendix B).

5.1.3 Indirect impacts

It is difficult to quantify indirect impacts of the proposed development, but these may include
Impacts such as noise and/or erosion associated with the construction phase of the project.
These impacts will be managed through the development of a Construction Environmental
Management Plan.

The site is already predominantly cleared with significant areas of cleared land and areas of
high weed cover. The proposed development has been designed to impact on non-native
vegetation predominantly.

ecoplanning 78

ecology | planning | offsets



Biodiversity Assessment Report, Tallawarra Lands, Yallah

Vegetation zones
Farest Red Gum - Thin-leaved Stringy bark
grassy woodland on coasfal lowlands - SPT
Farest Red Gum - Thin-leaved Stringybark
grassy woodland on coastal lowlands - lanfana

Farest Red Gum - Thin-leaved Stringy bark
I grassy woodland on coastal lowlands -
underscrubbed

B Swamp Cak floodplain swamp forest

Sydney Blue Gum x Bangalay - Lilly Pilly moist
forest in guilies and on shellerad slopes -
lzntana

Artificial wetland
Claared Land
B Weeds and exotics

0 280 200
Legend [ ee—
D Study area Metres

D Subject site (development area)
Proposed lot layout

""" | ecoplanning
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Figure 5.1: Field validated vegetation (Ecoplanning 2017) and proposed footprint.
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5.2 Onsite measure to avoid and minimise direct and
Indirect impacts

As described above, the complete avoidance of impacts was not possible, with the largest
patches of native vegetation avoided. Smaller, less viable patches of native vegetation are
proposed to be impacted. Several measures will be implemented to reduce impacts where
possible. Details are provided below.

5.2.1 Loss of fauna habitat

A number of non-threatened fauna species such as birds, arboreal mammals and amphibians
are likely to be present at the development site. Appropriate pre-clearance protocols will be
put in place at the time of construction to avoid and mitigate any potential harm or injury to
these individuals. These protocols should be included as a component of the Construction
Environmental Management Plan (see Section 5.2.2).

5.2.2 Construction Environmental Management Plan (CEMP)

To avoid potential indirect offsite impact during construction, an appropriate erosion and
sedimentation control plan should be in place following best practice protocols such as
Landcom (2004). It is recommended that this is included in a site specific Construction
Environmental Management Plan (CEMP), prior to any construction works taking place.

The CEMP will be required to span the pre, during and post-construction period, and will
include the above pre-clearance and fauna management protocols.
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6. Impact summary

6.1 Thresholds for assessment and offsetting of unavoidable
impacts of development

Section 9 (Table 4) of the FBA (OEH 2014) defines thresholds to be applied by the accredited
assessor related to the assessment and offsetting of unavoidable impacts caused by
development. A number of thresholds are defined, including:

1. impacts that the assessor is required to identify for further consideration by the consent
authority;

2. impacts for which the assessor is required to determine an offset;

impacts for which the assessor is not required to determine an offset;

4. impacts that do not require further assessment by the assessor.

w

Point (2) applies due to the:

o Status of vegetation zones 1, 2 and 3 as EECs under the NSW TSC Act
o Association of vegetation zones 1, 2, 3 and 4 to threatened species habitat, with
site value scores exceeding 16 (i.e. 17 or greater).

Offsets have, therefore, been determined for the total impact to native vegetation of 4.24 ha.
Please note that vegetation zones 1 and 2 (Forest Red Gum - Thin-leaved Stringybark grassy
woodland on coastal lowlands, southern Sydney Basin Bioregion) meet the definition of the
Critically Endangered Ecological Community (CEEC) lllawarra and south coast lowland forest
and woodland listed under the federal Environmental Protection and Biodiversity Conservation
(EPBC) Act. Whilst the FBA is a component of the Bi-lateral Agreement under the EPBC Act,
it is still necessary to make a Referral to the Commonwealth for impacts with the potential for
significant impacts on Matters of National Environmental Significance.

6.2 Ecosystem credits and species credits

6.2.1 Change in landscape value score

The loss in landscape score following the proposed development is 9 (Table 6.1). See
Section 2 for more information.

Table 6.1: Landscape score components.

Landscape score component Score Awarded
Change in connectivity score 0
Increase in native vegetation cover (inner assessment circle) score 0
Increase in native vegetation cover (outer assessment circle) score 0
Patch size area score 9
Total 9
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6.2.2 Current and future site value score

The current and future site value scores were calculated for the proposal. A range of site
values were recorded for the vegetation zones assessed. Site value scores of between 36.46
— 62.5 were recorded. As the proposed development requires the complete removal of native
vegetation within each zone mapped, the default future site value score of O has been
maintained (Table 6.2).

Table 6.2: Site values before and after development.

. Area Site value Site value
Vegetation . .
Sone Plant community type impacted | score before score after
(ha) development | development
Forest Red Gum - Thin-leaved Stringybark
1 grassy woodland on coastal lowlands, 0.25 36.46 0
southern Sydney Basin Bioregion
Forest Red Gum - Thin-leaved Stringybark
grassy woodland on coastal lowlands, 0
southern Sydney Basin Bioregion
2 1.11 62.5
Forest Red Gum - Thin-leaved Stringybark
grassy woodland on coastal lowlands, 0
southern Sydney Basin Bioregion
Swamp Oak floodplain swamp forest,
3 Sydney Basin Bioregion and South East 0.33 43.75 0
Corner Bioregion
Sydney Blue Gum x Bangalay - Lilly Pilly
4 moist forest in gullies and on sheltered 2.55 51.91 0

slopes, southern Sydney Basin Bioregion

6.2.3 Required ecosystem credits

The total number of ecosystem credits required is 153 credits.

6.2.4 Required species credits
There are no species credits required for the proposal.
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7. Biodiversity Credit Report

7.1 Credit profiles

7.1.1 Ecosystem credits
The ecosystem credits required to offset the proposal are provided in Table 7.1. The final

credit report produced by the credit calculator is provided in Appendix D.

Table 7.1: Ecosystem credits summary and credit profiles.

Biodiversity Assessment Report, Tallawarra Lands, Yallah

Plant community

wpe | 0| S | PRI | eRa sunregor
(impact) a P
Forest Red Gum - Thin-leaved
Stringybark grassy woodland
on coastal lowlands, southern
Forest Red Gum - Sydney Basin (SR545)
. Forest Red Gum - Rough-
Thin-leaved .
. barked Apple - White
Stringybark grassy Stringybark grassy woodlands
woodland on 1.36 62 .gy : g y
coastal lowlands on hills in dry valleys, southern
southern Svdne ’ South East Corner (SR544)
Basin BiorZ iony Woollybutt - White Stringybark
g - Forest Red Gum grassy
woodland on coastal lowlands,
southern Sydney Basin and
South East Corner (SR669) lllawarra IBRA
Swamp Oak floodplain swamp subregion (a_nd any
. . IBRA subregion that
Swamp Oak forest, Sydney Basin Bioregion .
. adjoins the IBRA
floodplain swamp and South East Corner . .
. . subregion in which
forest, Sydney Bioregion (SR649)
. . 0.33 12 the development
Basin Bioregion and Swamp Oak swamp forest oceurs)
South East Corner fringing estuaries, Sydney
Bioregion Basin and South East Corner
(SR650)
Sydney Blue GumXBangalay -
Sydney Blue Gum x Lilly Pilly moist forest in gullies
. . and on sheltered slopes,
Bangalay - Lilly Pilly .
. . southern Sydney Basin
moist forest in
. (SR652)
gullies and on 2.55 79 ,
Blackbutt - Turpentine -
sheltered slopes, .
Bangalay moist open forest on
southern Sydney .
Basin Bioredion sheltered slopes and gullies,
g southern Sydney Basin
(SR516)
Total 4.24 153 N/A N/A

7.1.2 Species credits

No species credits were required for this assessment.

ecoplanning

ecology | planning | offsets




Biodiversity Assessment Report, Tallawarra Lands, Yallah

7.2 Biodiversity Offset Strategy

As described in Section 7.1, 153 credits are required to offset the proposed development. A
number of options exist for the credit requirement to be satisfied, including:

. The purchase of matching credits from the Biobank market

o The use of residual lands (as an offset site to generate the required credits, with
the land being secured under a Biobank Agreement (or equivalent)

o Payment into the proposed Biodiversity Conservation Fund (BCF) which is to be
administered by the soon to be created Biodiversity Conservation Trust (BCT).
This option would allow the payment of funds to satisfy the offset obligation, with
the BCT required to obtain the biodiversity credits to satisfy the offset requirement.

It is noted that a number of credits meeting the requirements of the project are currently
available in the Biobanking market. The proponent may seek to further investigate the
Expression of Interest (EOI) register and may also utilise the Credits Wanted register in the
future to source other credits. The final offset solution to be used will be determined as the
development application process proceeds.
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Appendix A: Field Data Sheets

F

BioMetric plota data sheet

ecoplanning

Gt ﬁ/

ecology | planning | offsets
= T i .{z .:",_ A i ] "’TT M"L‘r,ﬁfé’ﬂa‘ﬁ l;" T "o - S
Stename |7 @/oparye Recorders ,;_“; oa Jowde | DaE / v/»’ 6/5 7/
Wapoint/ s S St Bl St
Plot ID 801 Bl I Ena Lol T
St "? 7] _f # = e JJ«'. S
Photo no. & ,'/‘/ﬁ;wr‘ J | xPiotorientt | 53¢ / 7 vy
(Camera) A SlopefAspect
End: ‘f./"d-'])} .{? / .:r? ﬁ’;{) /)_41./1,/‘,:1’}
Plant Community Type | Locs7e/ {S‘fﬁhﬂj} z{é{,{ Grorm OrZHF ((ATYZE
Ancillary code LarnTeia Condition (Low or
od-Good)
20 x20m | Number of native e
Quadrat plant species A i G o (NPS)
50m | Native over- , et . S 9 (NOS)
Transect | storey cover (%) iz | 35 ‘;2(, /0 %: V>, a;;j?‘i_‘}r I 025 Sum /10
—10  ['Native mid-storey [ = A (7 % (NMS
Native ground / 7 | 5% % (neca)
5 cover (tally/s0 ’ﬁ?&;—f; [ Pf; W W W H uble score out
'% om | boints)— Crasses M / of 5010 get %
ey Mative ground t=t e /,,Z{ft =i = " (NGCS)
50 cover {tﬂ[ﬁﬂ'ﬁu S Double score ot
Points |_oints) = Shrubs gsnm get%
Native ground i Zh 5 % (NGCO)
cover (tally/50 ’M-f i 1( ‘}M ‘Double s{mre out
points) — ather of 50 to get %
s Overstorey . N =7 ? o L /% | Sum exafic
50m | (% @ 10 points) Q'E) g |8 |56 é S| 0|0 | Aa Surj”g ;::ca;.veﬁrJ ;3{;} ;mm
¢ | Transect —— : - a+ c
= e Miﬂmy " 2 ¥ 2 - 5’. ;
B! i (@i (D |0 o o 15|70 |5 |/ |2o| S| G/
50 | Ground L gk Rt
points | (taliy/50 points) LLpi tht LT /) 3D o
= scare
20m x 50m Number of trees £ Total IEI"IQﬂ'_i fallen iogs ‘2’ i
Quadrat with hollows / >10cm width (m) 2
All c:anupy spp. in Veg Zone (ﬁzfiggxi) Proportion
Whale Veg. Over-storey | ~ ”"";jﬁ e L
Zone regeneration %&W& ‘f
Eag =5 Form Species > : Heightrange | PFG
Upper 1 zﬁ’;'r/(’@{q’/ﬂ;‘ixf fere/itiiiy 7 é"' — /A7 %5 7
- o | R e / S0
 Upper2 i ftf/)'%‘/ iy S
Mid 1 Melaltd Saphelsprdes | /o0-1245] 2 7
Mid 2 Abufr lor? oxefccmfum |05~ | 1%
i - & 2
Lower 1 . ﬁif;, Cro/Re G c’;‘;’ﬁ;rff’é‘?f & 'ﬂrh 3_:‘?{?'* 50 7
Lower 2 7 Do tesrmtand R @0z S0
Form: (T) Tree; (M) Mallee tree; {S) Shrub; {G) Tussock Grass {Pnaﬂ'hamada} {d} Sod grass {Couch/Kikuyu); {L) Vinefclimber/scrambler; (V)
Sedge (Cyperoid); (R} Rush (Resticid, Juncaceae} {F} Ferb; (E) Fem; (P) Palm; (A) Cwald dear f-

L

At
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Site name
1
2
3
4
5
5 S
7
; WIDSTOREY -

1] Noc\ure &gl 3 | 0ka euwslDasm. P ol €
2 | Reoescy ma.xéw_rm i e| 5 | Lagkana comaa W |s0
3 m st 2 | Senng  peadaha ghalo|  [er|20 |
; .S , Y NN S Ve et

i"‘d»u&uu-q sﬁ#ﬂdo-' 41 2 jAuistrum B el| 5
6 | ¥ . Cypocorgn  myceontiy .
7
8
9 o unia
10 fhuop. 9. :
1 Ed.-dn:n =4 ﬂl-ﬂdag. 2 [tcg
2 | clvddonlius  Drunont onss i | 1© o Servedem, ()30
3 | Didnondso.  tepens, clwe | 3 ‘Made goscar el 10
4| Oplbamesniis  aeoudaus, 15 | rceo &mﬁ?ﬁ |3
5 | Murdoene stpowdes 15/ 1ee0 | Sido. thomdoifolic “al S
6 | Qowilon cxgcarpui <\ | 80 | Gomghocarpoy grekicopuws| [e([ S
7 a | too f'mlm = |3
8 | » Doml#auﬂ «( |

9 | %lhlmu s icoSa.. £A1ap [ %_5 <] 2
10 1% Bdenn oo A £\ | S0 m.a'l.udn. <\ | A
11 R
121 (rednoplesoiom camopua 1«10
13 |* ] el 1
14 P oaaw < | 1
16| & ¢l | B
16 | fandoteo afa ol 2
:: Crumwdo sdandes £l| -f;-

19 7 ei] ) 1= CLelestrus aushrglis

20 | Nussonthes ™ duffus =t

21 el | 2

2 g, T e

23| Costx® \on e | A

* Cover (C): Estimate of the appropriate cover measure for each recorded species; from 1=5 and then to the nearest 5%;,
Abundance (A): A relative measure of the number of individuals or shoots of a spacies within the plot. Use the following
intervals, 1,2 3,4,5,6,7,8,9,10,20,50,100,500,1000 or specify a number greatar than 1000 if required.

Form: * (T) Tree; (M) Mallee tree; (5) Shrub; (G) Tussoek Grass (Poa/Themeda); (d) Sod grass (Couchfi<ikuyu); (L) Vins/climberiscrambler;

| (V) Seqge (Cyperoid), (R) Rush (Restiold, Juncacese),"W¥) Forb, (E) Ferr; (P) Pedm; (A)Cyead = . |
Braun-blanguet: 1=<5% (rare, <3 individiiduals);, 2=<5% (uncommon, scattered/localised); 3=<5% (common, consistent thru
plot), 4a=<8% (very abundant, many individuals thru plot); 4b=5-26%,; 6=26-60%; 8=560-76%,; 7=76-100%

* Note: Cover and Abundance should be collected unless atherwise staled, as per Native Veg. Interim Type Standard (Sivertsen 2009)
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ecoplanning

ecology | planning | offsets

Stename | pp02 Recorders | BT + Tw Date | \95/o¢(17
ot | 2609 5-vi|Emngr (S SD fpaving 2L AATE
S B, | hotet e 25°

L (En a7 [PHRMNRS] o7 [ o5°

Plant Community Type | oA Gum Gfo.s*:‘.\ uoodlwxd\

BioMetric plota data sheet

20x20m | Number of nafive (NPS)
' % (NOS)
Sum / 10

% (NMS)
Sum /10
&% % (NGCG)
Double score oul
2.4 | of 5010 get % W8
O 9% (NGCS)

Double score
of 50 to get %

12 % (NGCO)
Double score out
& | of 50to get % ¥
I Sum exotlic
cover (%) from
Sum10 | (aj+{b)+(c)
O &)
sum0 | g5.8 %
50 @

wa‘m& - L
(indiv. <sem?) | Froportion

Height range | PFC
- 16 302
E T & Muccolowre  shipoidas O- o3 1S.
Ltower2 | . W = Al Carta la‘%{bm‘c“"“ah G G S

Form: (T) Tree; (M) Mallee tree; (S) Shrub; (G) Tussock Grass (Poa/Themeday; (d) Sod grass (Couch/Kikuyu); (L) Vine/ciimber/scrambier; (V)
Sedge (Cyperoid): (R) Rush (Resticid, Juncaceae); (F) Forb; (E) Fem; {P} Paim; (A) Cycad
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e
Sitename | / /AR /T < Plot no. AD > | Date | /45 /OF /7 7
RO 7 Ancllary | ZAclerdcribed’ T
| Natives {(20m Quadrat) TEIET A Exotics (20m Quadrat) [F]c] A
e OVERSTOREY :
; f-b-’cfﬁ?f;éfﬂ?’?-’_r" e rcLiff 729 20
3
4
-
B
_T_ i % — -
- —
: MIDSTOREY ~ j A
1] Frad Shop (42/ Sl Z | @hine R tar ghbeda| >/ | 20
2 - P = 7 e N g
3
4
5 p. T
5 7o rm 7] 7 7 | 7
7 VBT 7 (L = il Y,
g B [0, Al 15
9 CASr AT Hadan u & /| 2
10 L0 /1T~ & £LH Zop
E GROUNDCOVER / other S/ //i//& AWEGE |2 [ €0
1 [ Zrcthondvre ZBpin/ A6 | 2ol SARIAmbl [V 4 /120
3 e X /oncehralhiorg |23 20d Plonitey fonscee farzd (] 2) 700
3 Dol 5 herdl AV T A VIR
1| "BofrpChion matra - K=/ | 5 ffé/,wafwm S £ 2ab
5 [ Cogurs ne. £ clondeirnio \ Ul /| Bo | X400 & megaaama i (1 /| 50
8 |Catfericd cqiali AL V] 7| ool odion dechyipn |GG\ /g
Y L2004 (pepes (T /| 2o 'I?'{-f/?f’/»?.‘fl. oA 2Ll 1D
8| [ A oia S Jenindd g |Gt /| 7ol crosnmulieneg  ElLl S
8 | S in il ien) vatrs aiad | L | 2 ol Aronife Le 900 (Frd | 50
10 | AT cp 0t 54250000 A /4| Gholdiea Corvlaia 2l 5
W | g i e Broprv/ £ £ zamdd dagi) 1o | 10179
B[ fderiine FaDoCine | L 1| Go | s Lamlelps clondetmu Gr/l 5
13| avgal itin AUGac || 7 | 2o | Araeic Serir/g s b R
4| B0l (Al /20e |5 I £5| Zadacetrr Cfzcntar €17 5
16 | (oxdanizlise Meacunmdi || /| 8p | (dnet =g 50 2] 2
18 - Lepbirabondnen e | 1] 2
17 . < 0000 beiid gfeagens (/0| [/
181 : \ DRl AN Fhrt e\ [T 1| O
191 ' _ Anancdty pi A 2
20 = Chiharte: Erelre &+ £ 20
21 = Trif vl Lol i A Ve,
22 : Lol ) ol | 7
23 | Larony &hia Ll A V| 71O
* Gover (C): Estimate of the appropriate cover measure for each recorded specied; from 1-5 and then to the nearest 5%,
Abundance [A): A relative measure of the number of individuals or shoots of 2 species within the plot. Use the following
intervals, 1,2.3.4,5,6,7.8.8,10,20,50,100,500,1000 or specify a number greater than 1000 if required. e
Form: * (T) Tree; (M) Mallee tree; (S) Shrub; (G) Tussock Grass (Poa/Themedal; (d) Sod grass {Couch/Kikuyu); (L) Vinelclimber/sceambler;
{V) Sedge {Cyperaid): (R) Rush (Restioid. Juncaceae);, (F) Forb; (E) Fem; () Paim; (A} Cycad == =
Braun-blanguet: 1=<5% (rarg, <3 individividuals), 2=<8% (uncommon, scatterediocalised); 3=<5% (common, consistent thru
plot): 4a=<5% (very abundant, many individuals thru plot); 4b=5-25%; 5=2560%: 8=50-75%; 7=75-100%
“'Now Cover and Abundance should be Gallected uriess oihenwise stated, as per Native Vep. Interim 1yps Standard (Sivertsen 2009) -
=
=
2 o
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- ecoplanning
BioMetric plota data sheet
ecology | planning | offsets
Stename  |7#//7¢viy77% | Recorders %ﬁﬁg" ﬁf’?’ Date fé- /06 J17
g&?pm £E)5 Besting End: kil R Enl:l
St BP0 3/ 7 : e
Photo no. i xPlot orient/ "2 -3 /;\"' J i
) e BAY ol | SRS AW (2% °] [~y
Plant Community Type ) - Coasy/ SpampP Ok J%f’f)/_
Ancillary code i Srbe Condition (Low or
S ﬁ.‘wfrp} Mod-Good) Loy
20 x 20m | Number of native
Quadrat | plant species % (NPS)
‘50m | Native over- = (] ‘ % (NOS)
Transect | storey cover (%) 1;25 02? dl?é 3525 5133‘??1: /6| 0 Sum/ 10
~10 [ Native mid-storey | ., | - A : o5 (NMS
Points |overi | < |0 |0 |0|plO]@]|0]p|0 A
Native ground // /%" % (NGCG)

Eé] cover (tally/50 ouble score out

'.;:". 50m points) — Grasses of 50 to get %

Z| ; | Native ground // % (NGCS)
_ 50 cover (tally/50 uble score out
Points e rone. fmsuhgr:zsco

W{glr;ruﬁﬂ i’f’f’j f/ Dléttimnm}
points) — other of 50 to get %
Overstore : 3 . ) Sum exotic

| g0 (%@mpgm gleio|lold|0o|o|d|0|?Y s'ijfg ety g

o | Transect — . ya

= ; Midstore - | g »)

% .;:.Jr;:& | (% @ 10 points 5 /L‘ 51910 |0 oo |0 v i,};ﬁ 7759,

R <50 | s
points | (fally/50 points) jf/ ;;MM" LT 14T 7?&
20m x 50m | Number of free Total length fallen logs
Qin:dmt \-.n'l;hhuuma 4 C‘ =~1an (m 35
All canopy spp. in Veg Zone (ﬁﬁm} Praportion
wm;evag Over-storey (L Elirsic a?/fff&r’g;; }’/
| eSS ot SyphelordleS "L .
Strata Form Species : Height range PFC
Uppert  |—7 _ | Lo ariia 4 lraw 7~ Tm
Upper2 |7 Pulfiics siphelre,ded | 7 En
Mid 1 e
Mid 2
Lower 1
Lower 2
Form: (T} Tree; (M) Mallee tree; (8) Shrub; (G) Tussock Grass (Poa/Themeda); (d) Sod grass (Couch/Kikuyu); (L) Vine/dimber/scrambler, (V)
Sedge (Cyperoid); {R) Rush (Restiold, Juncaceae); (F) Forb; (E) Fem; (P} Palm; () Cycad
1
i
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Sitename | -allGcobivo. Plot no. BBCS [ Date | 1S /0C /(T
PCT Swamp Ock. forest Ancillary ed sm&%
Natives (20mQuadrat) ~ [F[C| A |  Exotics(20mQuadrat) [F[C[ A
1] Casvanna alouwc 35| 20
§ mMdaleuca skipledodss| 0| 2
4 o IS — .
- :
6
? L
5 _
1 o=
2 f 1
3 <l| &
4 R
5
6
7
8 ) - 2 auatridud]
9 Ugheno ¢ el
0 rames s ey >l 3
1| Cebdo  puskmalis <i| \0 [Semecio modagasc <« 20
2 brownii £1]1 § Luﬁqg_maﬁ%_r&un ci |So
3 QSN0 sifaruned, el] 3 | skllgme el |26
4] Muas $ <] 20 | Ehrharta eredA . 351eco
5 | (reo W G o5UIN e Cusium __ yulpard <111
6 |% an <] 56 S»Au f\r\d‘f\hifs{{q <i| 26
7 | Didnerdan  tepends <i| 1060 | [ oliun [ETEN <l | sp
8 e roloean O {':;h % ilioo Taapa)umn Ada ii%0
18 Dﬂhbm GE'MI | [¥d]io0 | Av <l ]| 36
:'FI" Carea \ﬂ'\&t ch| t6 5 Ze. S | 3
A CUGMO., <] 0 daolie  odarchk i 1]to
12| Prajic Porpultecens cl]l 2 | Tosootuum at 1
13| Bunadia W et o Bideas plo <] 4
14 (= SR - | ccn <l Sendnuas  alafacsia PAYNLC
5] fs Varalde | <i] 20 3
16| CGlugane ¢ e ey | @ antane  arwe oledt, cl | ge
17 | Evnedia,.  Nadpde et] o Trodescohma cVeiHaal B[SO
18 | Ednung ouaduss, <t| ¢ [& fokeracen.  sp. phoios e
19 Pckhunmm Acnkveud <l 5 (romghocarpes drukicesd  fei| | %’
20 | %5e Rupechaens  radueche | LA S
22 iaikora. . © o |1 |chryzanthm
23 Sdanum o al| 1
* Cover (C}): Estimate of the appropriate cover measure for each recorded species; from 1-5 and then to the nearest 5%:;.
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following
intervals, 1,2,3,4,5,6,7.8.9,10,20,50,100,500,1000 or ify a number greatar than 1000 if required.
Form: * (T) Tree: (M} Mallee tree; (S) Shrub: (G) Tussock Grass (Poa/Themeda); (d) Sod grass (Gouch/Kikuyu); (L} Vine/cimber/scrambler;
(V) Sedge (Cyperoid); (R) Rush (Restiokd. Juncaceas); (F) Forb; (E) Fem; (P) Palm; {A) Cycad
Braun-blanguet: 1=<5% (rare, <3 individividuals); 2=<5% (uncommon, scatteredfiocalised); 3=<5% {common, consistent thru
plot); 4a=<5% (very abundant, many individuals thru plot); 4b=5-26%; 5=25-50%; 6=50-75%; 7=75-100%
" * Note: Cover and Abundance should be collected Unless otherwise staled, as per Native Veg, Intenm Type Standard (Sivertsen 2008)
2
h— =
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Tedlows

Biodiversity Assessment Report, Tallawarra Lands, Yallah

ecoplanning

ecology | planning | offsets

| 18 fo€ [2017

{NPS)

% (NOS)
Sum /10

% (NMS)
Sum /10

S % (nace)
Double score out
of 50 fo get %

2 % (NGCS)
Double score out
of 50 to get %

20 % (NGCO)
Double score out
of 50 to get %

| @%@ 10points)

(a)
SumM10

M5, Lt 31

435 SS[5 |35]10(85(65

85 (®)

Sum/10

Ground

g )
Double

SCONE

Sum exotic
cover (%) from
(a)+(b)+(c)

%

| Number of frees
Bty st

: 2 1 _ >10cm width (

Total length fallen logs

46

A oy v v

(indiv. <5cm?)

“Regen (YIN) |

Emg%e#m fepek| ¥

.- : o " 5

i Form

-

E“"GLQE“‘J tokiconey

S Mid1

M-Qh.uco. 5(‘#[«‘\11.0@\%

| - 7

S e

stipoides

G-o0- 3

1

* Ehednarke

ertches

0-6-3

Form: (T) Tree; (M) Mallee tree: _(1"_}}

Shrub; (G} Tussock Grass {Poa/Themeda); (d) Sod uch/Ki : ne/climber/scrambiér;
Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae); (F) Forb; (E) Fem: (P) Palm}:l {.{n? cyr[cn s -0
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ecoplanning
BioMetric plota data sheet
: ecoIcugy | planning | offsets
Stename {7z//opizyro |Recoers [ 701 L “nate fé/f’ /77
BT T R r P St 1 o -_3
Bl | End: s 8-
EIC RN R St Y e E
enotoro. | 77 ot et Nw‘ Nort4(0 Y
. W’T@ Sopaihepeet |~ Z o5 70170y (- (W o ,4,94 .
oy 575 Pfox /Mu,g/ "
,ﬁmﬁm{iwur i
&
(NPS)
zﬁﬁ (NOS)
110
/- % (NMS)
Sum /10
42 % (NGCG)
Double score out
Efs-ﬂlonat%
& % (NGCS)
Double score out
of 50 to get %
95 % (NGCO)
Double score out
of 50to get %
Sum exofic
cover (%) from
(a}+bj+c)
85 %
e
5%
D! (vt fafﬁé‘ﬂﬂé’b/a?f 74 G Yo
Kmo oot varsakilif =4 /}’;;
M2 | Mdalaxa styppel (00 | &=7 | <7 %
_ Lower1 | #oa lebilfim eres 0204 | 2%
L bowee2 | | ommelina cyfangg vl 02| 2%
Form: (T) Tree; (M) Mallee tree; (S) Shrub; {G) Tussock Grass (Pnal'l'l‘l!'gdl] {d) Sod grass (Couch/Kikuyu); (L) Vine/dimberfscrambler; (V)
Sedge (Cyperoid); (R) Rush (Restioid, Juncaceae): (F) Forb; (E) Fem; (P) Paim; (A) Cycad
(29 ez "3
1
| -
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Biodiversity Assessment Report, Tallawarra Lands, Yallah

Site name | 1al)ouooat o Plot no. BBCS [ Date [16(dG[A0\7
PCT MUid- Mot Bex- ! Ancillary Larkane.
il n-&mimw

[FIcT A

IFEGI A |
OVERSTOREY

1 Eucnh.\phm *dthml;r_r 5] 6

2 |E. que-o-f 5 | 1

3| FE G%MT Wl 1.

4

5 | FPomoneye  strosmuec L4y

8 | Nuscorbes Aiffusc, S et

7 uc\}w_hr"-bum b}&hﬂhﬂ F el i

8 | Fe) Elel| SO

A | Feosion  pnoddenas Tzl 2 | lakana comara IENES

2 | Mokeleo Utinesa T2t 1 | Serne  pendada QPobrae 5 1| &

3 UM h.od...n’ihm T &Y 3 (Ve auoDease, wmﬂs = | |

4| 5 brunawanus S]] 10 :

5 | Madodpsee  shyghed T <] 1

8| Mmacdlure. ceelnerensis [S1Z] 1

7 en (bpul.r\eu-n T <] o

| 8 | Clerodundrwm Sle| |}

9 | Melic azecdadn. sl <l 1

10 Em%m_mmm S|

i ! MMRIM i

1 GM DAnraht. Fle\| 20 | Eughaba MuJ.ug ¥ | ][50

2 {nda-:mkra. CuiokTalAs Sle\| 3 | Delora  odorakes AP EE

3 | Vergnieos  plba Flei] \O L‘-\Lcn‘d: gauglona AERETTS

4 [ Pouinlon oxpcarp e ley]| ™ ~ tvedia (| Fley 20

5 | GedmopPlauwmn  oymosuim [ |<i ] 10 F&:af_-.n.{-lu‘c-. Sp. - () Ll o

6 cﬁ e, Licv | 16 zo.  SP 5“-‘6*%# TS

T : P F I8 [weo | Opunkig .;-:t 3

8 f&%&u UGP" Flel | se 5alm1.|.|rh Mgrwm <L 3

s G 1S [100] Rroayia seficifera (L <l 10

10 w&b Glo|wed | Cliraiun IFEENN

11 mdwa 5h.oa des  [Glioieeo | Covphororpen ool s |2\ S

12 Viet] | ﬁngqo.la,, QAN e
arﬁaﬁgnﬁw.ﬂ, Zdiscder | Flei | 20 | 5&dbie Pasroi e R

4] Cotmvdune,  cYchec Fl 2[00 | Ferucin madagask |F R\ 3

16 | Buchotghue lakhfolive L [<i] 0 v

16| Pledranbnus parvig Fley| 3 | ME\L

17 aue  rocemosunl{Glet | Lo wao E €| v

18| Despre QU Eloi | o | Otdite. Semt S e 1

19 Gm du’ﬂn&&d‘!m L lct] ™ E rne.oc. b denii = ley | 0

20| Cosex.  \ep . v [«1] 90 dhasodloa Mmowa.  [G 2] 3

21 Giec. Sroing, Llet] V Deomoduvam vearans |F et |

22| toe. \aboNar G | %500 Cortx  Unuema Ve vo

28| Cbuties TP v | Coghenkerga _p. Fle[vO

* Cover (C). Estimate of the appropriate cover measure for each recorded species, from 1-5 and then to the nearest 5%;.
Abundance (A): A relative measure of the number of individuals or shoots of a species within the plat. Use the following

intervals, 12,34 586,789 10,20,50,100,500,1000 or specify a number greater than 1000 if required.

Form: * (T) Tree; (M} Malles tree; (S) Shrub; (G) Tussock Grass (FPoa/Themeda); (d) Sod grass (Couch/Kikuyu); (L) Vine/climber/scrambler;
(V) Sedge (Cyperoid); (R) Rush (Restipid, Juncaceae); (F) Forb; (E) Fern: (P) Palm; (A) Cycad

plat);

Braun-blanquet: 1=<5% (rare, <3 individividuals); 2=<5% {uncammon, scattered/localised); 3=<5% (common, consistent thru
4a=<5% (very abundant, many individuals thru plot), 4b=8-25%, 5=25-50%; 8=50-75%; 7=75-100%

* Mote: Cover and Abundance should be colleciad unless otherwise staled, as per Native Veg. Interim Type Standard (Sivertsen 2009)
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ecoplanning
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RS Recorders ||~ BT + Ty [D: i€ 07 =ol?
i cusarte, | Transect il E- 299310 I E 7S

Taix sta N Qi TE® S N %‘Igg.__;g |

L  Photo St 10 San7 2.0, noB0E
1 iiff End: 05915 [ T7a)

- Racord frcm Easting and Northing {rom both ends of the 50m transect. Point hn!ed nb nf star pn::ket along transect line.

Vegetation Zone Identification and Characterlstlcs

E

| Moot Box Weodland

Lonkona. .

A < 0.1
Alca

0105
‘?’ﬂ_

05

P E weo numhm

Buce bosizko

Use species list over page (full Id is

-(-E‘;IFS}

t. | not required when guaranteed native)
'."" " 5 ! r%l
|35 [35]50 | uo|30| 55|60 | S |10 |0 | T (NOS)
; sum/ | @5 %
‘30 asS|0jp|o|O|lo|lnlo|© (oS 10 {NMSn}
| Double score out | <€ %'
Lo of 50 to get %' (NGCG)
Double seore out | 4 'O’
< of 50toget %’ {NGCS)
Double score out | V- %'
2 ofs0toget ™ (NGCQ)
0 (8} | Sum exotic
: - | cover from
by | (@)+(bBy+o)
2S |46 | g0 ¥
1g - I9 Lo
10-29 30-4% 5069 70-30 90+
s-5 L
=3 69
10-29 3049 50-69 70-80 90+
03 20
{-h-tm.dw:- s | 2
age(select) | 0-5 599 10-29 3049 50-69 70-80 90+

Growth Form: e.q. (T) Tree; (M} Mallea tree; (5} Shrub; (G) Tussock Grass (Poa/Themeda); (D) Sod grass (Couch / Kikuyu); (V) Sedge
(Cyperoid); (R) Rush {incl. Juncaceae, Lomandraj {F} Forb; (E) Fem; (L) Vine/climber/scrambier; (P) Paim; (A) Cycad; (X) Xanthorrhoea

Height range is to the upper edge of the elements of that stratum. Crown cover treats canopy elements as solid pniygons
Projected Cover includes all foliage and other structures that will intercept light to a plane below that stratum.

This form designed August 2016,

Printed 21/12/2016
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Biodiversity Assessment Report, Tallawarra Lands, Yallah

i RN ] i |
' Thomas [fHokrrap it
Plot# ¢ags | Projectidentifier | ~/Segsppre g v | Date | ,f‘»g%@éf ’,_/47
Natives (20m Quadrat) Exotics (20m Quadrat) |PfF|C|A
OVERSTOREY (Tallest stratum =1 m tail when maiura)
'! f’wzvﬁf;oﬁﬂ ArBlo 07 I Y7 /‘J V)
2 Evial ohd gp &?a&é/m/ﬂ Yl7T /B 7
< g ﬁéf&fﬂfﬁf :{!’f‘ F/ &
- e _ ! sl
MIDSTOREY {>1 m when majiure, generally woody)
| A7 OXYcgrpe 7 YIST 2 179d / arfana cama@ S| W&o fah
T | 2 Alecpiyer] ﬁﬁ-}'ydcmffm Sl w2 Z| S0 rhavbiRbs VT /|2
2 Maélive YL /]| 2| Jerie fPenclis [ Zq
+ ; pfea_enDfes ¥l | 7] 24
3 Y
g 2
5 = Y
ii Y
GROUNDCOVER / other {4/} I;jerbaceous species and woody and less than 1 m when mature; aiso lithophytes)
| Hénag ¢ O00/dE. & 7| 20| £dol £AAarTa recs g STF[G[ A
o |LLlchindia rp e A | 2\ fan| Aravjia qor oo e /ol5ap
|2 Chlons verntrcdS 4 Gr | Z| 50| Pela: oo o0 ez L || /ey
o s Vi Santhel .:z,/—”/w A | Z | 2| B oy caprrer oF | £ 50
¢ |5 fPla iab.lla’dir7 ! | 5ol Chnu=za 5° E 7
8 Commn e/iA8 CHiine s Pl | 7 20 Aatrl 277 2% ~ | 71 20
v T Aragnra obloda oA % [ 5] perpeda bonancarl \fl | /] &
8 OV srmetitSfermiig Gl | / 60| Chlo ir gayts G- | /| 2
C Shfen e Clancteime (L] | 7 150 Aragalll dbenne 1A | (1 5
2 fetut 70 RS II U | r (20| Aspluroged QfFmoonds | 1] /
U Lchinafogon Cp G | 2 | 20| ¢ lenisds wvdgres R
12 LU S s 1Y) L 7l £ Sferren Ol |/ |70 TR
_ “/46-_,17?‘57(?540./ /a;;m 15, 551 (;-;'F' % %} /ﬁqjjc’,?flfjfﬁ ’ AEPENE =
¢ | 2 Pandortd paadDrais &
5 *fé’f’aww-;fg Asmeanc A |l s |24
‘¢ Pigntig caervier = MW A
T‘“Mfﬁ’f@;ﬂé‘ slerpeace S| | /|«
18 s aelrdnihenm !’d?fvfﬂd/@ e ! |20
TR 8 O T [ nblalis & / 1 2
—» 0 'S5 Jaqaem [ Prvckii] = B T
2 furhe K brwary % £ /1 z0 |
2 (FPAUANC _Fdbcitn L /| 5o
FRC| 28 Carex /w?f?é’/ﬁf?.?é"/irﬁ - G 7 oy e 7
—> % (/e P 7 = e
25 [ ipedls & ~7',f-7£?:.9ﬁc:d/ﬁar’z;‘ A 2 1 Zal
% Lraado fEilalh 7L ]| 6B
5 Cfomaa7l Ory sz FERIE 2
B e/ a0 BDir Cpph dfin Ll | | | &
28 /dc?f’_g‘,‘;';';;r__f,(f f/ﬁ'é/ﬁd.rf?@& ﬁ-L / /
3 ST 1 4 18
T } j
P = | 7 |G .
s |33 f—*’ﬁf’iff:w r‘:wz#ﬂﬁm? sl 1711 | Aeew SH5reb ™ <—

Perennial: ]Ifecyc!a of more than 2 growing seasons — not critical; Fomm: (as sbove) e.g. T, M. 3, G, O, F, E, V, R, L, P, A, X — rol critical

* COVER (C): Estimate of the appropriate CROWN COVER for each recorded species; fram 0.1-5% and then to the nearest 5%.
1% = 2 m x 2 m square; 0.1% = 64 cm square, estimates should be done by mentally clustering each spacies. >>100% sum is okay.
ABUNDANGE (A): A relative measure of the number of individuals or shoots of a species within the plot. Uze the following intervals,
P 1,234,56,7,89,10.20 50 100,500,1000 or specify 2 number greater than 1000 if required.
" Note: Cover and Abundance should be collected unless otherwisa statad, as per Native Veg. Interim Type Standard (Sivartsen 2008)

This form designed August 2016, Printed 21/12/2016
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Biodiversity Assessment Report, Tallawarra Lands, Yallah

| BioMetric plota data sheet

ecoplanning

ecology | planning | offsets
' Site Identifier fﬁ"@/{wﬁm? Recorders /’m;m Feepite | e /5 o e
Project Idenif. ;'_T:f_,»__::fj_‘,“ Eﬁﬁﬁé} [--N - Transect end N_ :
e Photono. | St Ao 7/5/7 ]| Trans. orient’ | ediypary 22540 ~ I
ShE dalum TN ERRe | (eomera) | | End: Ala /v | Slope/Aspeet. S ¥ Bg :

~ * Record fram Easting and Northing from both ends of the 50m transket Potﬁt holed rib of star plckal alang Tansett fine.

Vegetation Zone Identlflcatlon and Characteristics

iBiometric Vegetation Type A3 — MNEITT DOX Soil| &
{(Create a standard short versian) = Texture [ 1021
Ancillary Code - ;p Soil| #2z
: : < - A
:{Usuaiiy.oﬂndiﬁon description) éf’f/ﬂt/ EAJCH g:;é}aﬁf";.’?/ I A Colaur | ora” J
‘Candition Habitat |=.g ol rock s .a Y5, coable geaa
(Low or Mod-Good) X Features |count =200 2 | ha = |
Patch Size — within 100 m [selat:t} <01 0185 051 12 22 b+ ha IMosﬂy same / different type? iso= =
[ All canopy spp in vegetation zone | Regen Y/N (< 5 cm DBH) Proportion
Whole
Over-sterey ' ALy =
vegetation
. Zone Tegengranon V— ﬁ"/‘:“ffﬂfi/ﬁ/fm : hi# - S /
" 20 % 20m | Number of NSW | Use species list aver page (full [dis  ‘sum up sl couriz on s ske floetins shest
Quadrat | native plantspp. | not raquired when guarantesd native) i (I"-J PS)
' 50m | Native over- o 7 | e | sumf {425 %' |
Transect | storey cover (%) "2 "() 51 :" ) .92 & éﬁ ‘5() j? |{;ﬂ {_—fﬁa ,,? 9 10 | (NOS) |
at 10 Native mid-storey | - Vo = : = ~ Sum { [
Peints | cover ipfc % (1m?) 9 = i% rﬁﬁ' 5 [“: o | £5]9 L/J 10 / (NMS)
NATIVE Native ground ouble scere out ’?{74 "
GROUND | ¢OVer - Grasses W W /rf“?/f /. W fo-rLf of 50 to get o' (NGG(‘:}
COVER ['hns:’?[]_pumts} =
50m Native g_l'ﬂﬂ]'ld Dauble score out 6 0’
Transect | COVer- Shrubs of 50 ta gat ‘%’ (NGGS)
50 Points [Her=cposl
Record Nﬂtl\‘re_ g__ruu_nd ,M W W M f#[ M—fﬂouble score out ,2.- ‘O’
ﬂ" :hits1 c_over = D:_ther :\ <y i of 50 to gei o’ (NGGO)
| (hits fe0pointe) . | W5SoiE e SRS i M / v £ :
EXoTIc | Overstorey (10 P £ ) ) b | &7 (8} | Sum exctic
| along 50m | PS) bR SR A0 SR Pl iy o
= o — = = z I~ i 1 BT b al+ +(C
| Transect | Midstorey (10 pts) L_.a o9 |0 e |0 10 |0 | 0 & | % o S
10+50 | Ground cover e
paints | (score at 50 pts) | see
transect S Entefqapts ; ] | Limes fawandy Sa0is
influencing %age ! ngst aiges TG ; ;
20m x 50m | Number of trees : Total 1ength fallen logs | - 30 !
Quadrat with hollows >10cm width (m) | sk T |
Strata | Growth Up to 4 Species per stratum in quadrat at scale: Height | Projected
EeE FOI'"'"I'S Nommaiefmm]e 0. {34 ha (e.g. 20 x 20) or 0.1 ha (e.g. 20 x 50) range {m) Cb‘.'er {%)
Upper 1 Lucalphd 7627 0rm 10 5+Zp 15
Upper 2 Nf A NI |
Uppermnstf Cannpy percentage crown cover (select) | 0-5 589 10-29 30-49 5069 70-80 ' 90+
—= = = W
Mld'l ';?fea_f/}f(’y f’.t‘/‘/; ﬂ{?/ﬁ/‘{f 5:’:.": o
Mld2 b7 f/f-f/“? CXL € _J_f/‘-” il it Y o=/ 5 2’7‘”
U_Q&_eis_;tarey woody percentage crown cover (sele&]_ [ 05 5-08 10-29 30-49 5068 70-90 90+
Lower1 AN v P fek EN S Vi O it _ ol | 5 j
Lower 2 LFArAo T Erex For C -0 7 : 5
Perennial native groundcever cr. cover %age (select) ’ 0-6 5-09 1029 3049 35068 ?B-QD B0+
Growth Form: e.g. {T} Tree; (M} Mallee tree; {5} Shrub; (3) Tussock Grass {FoaThemeda), (D) Sod grass (Couch / Kikuyu); (V) Sadge
(Cyperoid); (R) Rugh {mc:l Jurcacase, Lomandra); (F) Forb; (E) Fem; (L) Vna’cImean‘scramble.r (P Paim; (A) Cycad; (X) Xanthorrhoea

i Height range is to the upper edge of ths elements of that stratum.  Crown cover treats canopy elements as solid palygons.

Projected Cover includes all follage and other structures that will infercept light to 2 plane below that siratum.
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Biodiversity Assessment Report, Tallawarra Lands, Yallah

[iipatell € /o®/1T |

Exotics (20m Quadrat
. g W-‘-Mrr—r{y =

T

| 4 R T e
uwhlon  exagarpuon s/ 1 6| lovaa cavwa S|« |
&M m}%tl -T| = 1
Feora mhaidenid N
i G “ Han T miwh Thophybes) |
_ﬁm‘!\um csblmq s/ 8510 | Endnerte. ercke. | [G[35 [0
si ‘o Ofesdalus sl <l |2 | Coyuza 9 £letio
Urfico. uwaasc S| <1l |20 | sStdXarmo Meda Fld |wo
Mwsolgenc shipordes E '3;» o0 Hé_&t*nm Tl elar |3
Qthgmm aemmuiing 20 wo ig ouls| |[F <L) 10
e e s et e RS
-t _<p off. Eleac |y Eleasine Fristach@ | (G2 [ 3
Azt L &t |8 Sida  fherdodclia ™ | [s]cl1O
(i Q  Wpens FI < oo | Bromus codnorbicosd | |eler |1
; oo Clei |2 | frounwa sencdera L|=t \@
Pardorta Liev |1 | Solorwm algruM <[4\
o : " sl<t |10 | Sentcio modcgosmien |Fl<t| 7
wng MOean i Fl<y |10 BDidens, pilesa St &
C Juncus  sp usi 7T/ I ylan] 2| Condwus dondasiions | Gler [0
" Edwnopegon G 2t 5 | Ddaia odorada Clet]
B C ! C!l.‘: F =) ‘ fﬂ]‘m(“a bM|hﬂm5 el lo
T Eraqronbia Lotostaduys b G & |0 ?[an!mn lanceo Elev
Oxolca 30 7 perenang” /| [Fl <t |'S Chlots”  gossana, Glev | € |
c,%gm il Ve |0 Sdame p&.v.&iM &l 21l 1}
v Flew |2 Yoz palyim 6la| =
Desmno duam  uptt o Fl e > ’
Gefanum  homeowm F| et |20
Mdua azedadh S <]
Carta.  \engelorndna v]igh |\
Pleckrgrius  povgus Fl<t] WV
: Ll <\ 5
Safcop \-mue%onnh SETIN
|

Perennial: lifecycle of more than 2 growing seasons - nof oitical; Form: (as above) eg. T M, 8 G, D F E.V.R L, P A X — oot cofical

* COVER (C): Estimate of the appropriate CROWN COVER for each recorded species; from 0.1-5% and then to the nearest 5%.
1% = 2 m x 2 m square; 0.1% = 64 cm square, estimates should be dane by mentally clustering each species. >>100% sum is okay.
ABUNDANCE (A}): A relative measure of the number of individuals or shoots of 8 species within the plat. Use the following intervals,
1,2,3,4,5,6,7,8,9,10,20,50,100,500 1000 or specify a nurmber greater than 1000 if required

* Note: Cover and Abundance should be collected unless otherwise staled, as per Native Veg. Interim Type Standard (Sivertsen 2005)

This form designed August 20146, Printed 21/12/2016
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Site. ]dentrfler b Remn:lers BT rTe Date 196 b6 %LE%]'T |
_'ijeet Idenhf rA| . alscet ﬁ iﬁ?ﬁé_’;ﬂ-——i_}. 1 E: :

" 5t 129650 i&k@

GPS datum End. 1315 2%

¥ Record from Easting and Northing frﬁm buth ends of the 50m transect. Point ho]ed nb ofs;tér pmke‘t alnng transect line.

| Sotvopea) . Rainforest

Vegetatmn Zone ldentification and Character!stlcs

- Soil | 32
Texture !

Lantcna

Soil | vz
Colour| =3

Features |couni =200 0

Habitat - [=.g ol rock shelvas: cozh

3. iz

I ha

e (<01 01-05 051 1-2 2-5 5+ ha |Mostly same / different type? :s= =

b

- L All canopy spp. in vegetation zane | Regen Y/N (<.

5cm DBH) | Propoertion

. [ ~Te L. v | B nans
egeneraton et et T _sipat
: Dendroc  caee) |/ ﬂ_ip‘.acelo'ha ouistral el

Number of NSW | Use species list over page (full ldis  ‘sum up &f courts

not required when guarantzed native)

ok e siis flotisiios shesy)

(NPS)

Quadrat .-'natwéiﬁlﬁ'ﬁ%'i*ﬁ‘p..;

] i) 45

I%l

30

# 900|715 (65 |60 (90| ™|  (nos)

Sum/ 0 'og’

10 (NMS)
Double score out %'
}ﬂf 50 to get '3’ [NGCG)

Double score out
o 0of 50 1o get "%’ L‘f (NGCS)

Double score out 05!

1 5010 08t% | ¥BNGCO)

{a) | Sum exotic
Sumiid | cover from

0:5 ® (@ (b)+(c)

&= 30 EE 48 i 45 2
5 | _,._u"l" o L )
H:FJ!'L‘?'C nEEatenus MEnBEnd niaslm 'f«':':.‘:r’..i_'lﬁt:ﬁ-’e 6 :)JJ-

@l £S5 %

e

o P e ¥
n‘ ag | izc

*of hare pousa .'g{ inz, licnen freoss
2243 I an rack

Cognt g2 HET
ningbaurcs

e iR e
sr darnsisr 1._1:| ik

QL
Nummatéfmrc]e 0.04 ha {a &20 x?ﬂ] or 0.1 hd (e

Height | Projected
range (m) | Cover (%)

percentage crown cover (select) | 05 598 1029 3

Toona  ciicke | -1 &s
Ondso cride  exced cyp- 18| 30
anopy percentage erown cover (select) | 05 599 10-20 3049 5069 7090 90+
stdoudus  brononiesus =€ 5
Alecdraon 5 Ll CUNEAUIA -6 s

3049 50-69 70-90 90+

Prdiartom SemGsun.

05| B

P.su.u_hrvnﬂsm-. poNabole.

C @ | ©f

Parenmal native groundcover cr. cover %age (select)l 05 5989 1029 3

0-49 50-680 70-80 90+

Growth Form: e.g

g. (T) Tree; (M) Mallee tree, (S) Shrub; (G) Tussock Grass (Pea/Themeda); (D) Sod grass (Couch / Kikuyu); (V) Sedge
(Cyperoid); (R) Rush (incl. Juncaceae, Lomandra); (F) Forb; (E) Fem; (L) Vine/climber/scrambler; (P) Palm; (A) Cycad; (X} Xanthorrheea

Height range is to the upper edge of the elements of that straturn. Crown cover treats canopy elements as solid polygons.
Projected Cover includes all foliage and other structures that will intercept light to a plane below that stratum,

This form designed August 2016,

Printed 21/12/2016
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Biodiversity Assessment Report, Tallawarra Lands, Yallah

[ Plotk [ SR 0F- 1w | Project Identifier | ffg@ﬁ& SRR uoih: | Date | /érj/&f“#ﬁ‘ﬂ’f*f? |
Natives (20m Quadrat) |PI[F| C | A | Exotics (20m Quadrat) |PIFIC | A
 OVERSTOREY {Tallest stratum >1 ra tall when malura)
7 Din < G llatz rall /I
T6. 77 pe 0l Sicel?: | 71%d %
== Abrph B praan [ YI7TT %] 2,
C MeliCipe  auspiadid YHrirs | 70
S Aomana 51/77) “qrim | S
MIDSTOREY{H m when mature, generally woody)
| SHrebilid Prumonranis YISl B | 5 Laniine rmman S| 2].24
2 S5i ) gnigitied N & | 70| Ztlarm mserZe7p| 81771 2]
_ ar30080" SRzt | SL R 1 /@ |
(/7770667 Ecc f702L0 |G| ) |24
E 2 AP ek ail A e S R
- Gt |/erledyxcl U ETAWT:
?_Qqﬂmef avspighl” vZ[=<7] 7 g
o = Apeciiye ) abopmeryl |15 7 | 2| Claoriyiin a1 a’ | G 15
TR0 Lo anpna Noonergrad | Y
GRDUNDCOVER‘fa'ther {All herbacecus EpEGF‘E and wc:adv and Iess than 1 m when mature, alsc lithophyies)
t A g7 A =] O //@/g‘_/(zﬁ W’WW‘EZ‘ W V%
B¢ '—’ S/ [ X ocst7e ]S 170 Zad Pray iz st o | L1715
P L/L’wf’:ra’éﬂ: z L 10| Sbrmso pendl Sl sle
I Ve /% (/“Mvmm cc«mﬁf)ﬂ’é’ /[ /o
@ |2 11 /0
: ol ¢] [/
¢ & L i A / fj’ |
2 B /170
.. B_geh - WAL,
o Fanderea ﬁmﬁ'm/‘m L [ =
2 | gﬂsﬁfwm’ﬁ’ /2t PO TeE A
2 Abytil 84 oxiyCor0lrn VARl
6"? 5 Ao 507 L7
5
E
1
20 i
2 ;
23
25
27
28
20
30
31
32
3z
Perennial: lifecycle of more than 2 growing seasons - nutcnucei Form: (as above): e.g. T, M, 8, G, D, F, E, V. R, L, P, A, X — noi critical
* COVER (C): Estimate of the appropriate CROWN COVER for each recorded species: from 0.1-5% and then to the nearest 5%,

[ 1% =2mx2m square; 0.1% = 64 cm square, estimates should be done by mentally clus‘renng each species. >>100% sum is okay.
ABUNDANGE (A): A relative measure of the number of individuals or shoots of a species within the plot. Use the following intervals,
1,2,3.4,5,6,7,8,8,10,20,50,100,500, 1000 or specify & number greater than 1000 if required. i

* Note: Cover and Abundance should be collected unless otherwize stated, as per Native Veg. Interim Typa Standard (Sivertsen 2009)
This form designed August 2016, Printed 21/12/2016
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ecoplanning

| Sedge {Cyperold); (Ri Rush (Rasticld, Juncacaae), (F) Fort; (E) Fern, (F) Palm, (A) Cycad

i _ecology | planning | offsets
Site name ';7; [/ wsracey | Recorders L /J £ | Date e ":» i # ‘7
Wapoint/ (R St 7¢-7Gs P ST st: £/ 27687 |
Plot 1D Ll /O Festing End. 297 ik | Norhing End &1 7 7679
St P09
Photo ne. &5 045 | xPlot orient 285
T . [OILSE SlopelAspect
Y et | End: 1017 02 e Sare
Plant Community Type Sud Glee Lgrn ¥ Locne
Ancillary code i Condition (Low or_/
p/f* ‘L_"'Lﬂf Mad-Good) o= q‘
20 x 20m | Number of native .
_Quadrat | plant species _ (NPS)
50m MNative over- ) . |2.5 % (NOS)
Transect | storey cover (%) 1€ | fo | 50 ‘ so 0101010 |6 |o| 0O a7 10
- 10 ['Native mid-store , I, % (NMS)
Points | cover (%) Y1 o]lo |S0 |50 50 {000 |O]0 )0 MR L
: Native ground ? % (NGCG)
> cover (tally/s0 I Double scors out
Z| sp points) — Grasses S of50toget% |
Z | Transect | Native ground 4 % (NGCS)
~50 cover (tally/50 “ !'DSO;PE s?uqae out
i = (1] 10 g
ot ?&c:il.‘it:é grsl;‘umngis | 22 % (NGCO)
cover alyiso | T | Doutia o o
points) — other ; i :
Q fore I urrt exotic
50m {;?@lsﬁrggfnw] | [ 1 T O (a) | cover (%) from
o | Transeet e Sumil | (aj+(by+(c)
== Eil5 |58 |8 |F 3
S| poins + |4 @10pons) | S | S |° olofolo |of] 83 w
w 50 Ground . | = 20
points | (taliy/50 points) AT KO I i Lt ,J,PH/ 0 o
i S00E
20mx 50m | Number of trees Total length faflen logs || ; .
uadiat. | wilholowe | | ~A0om width (m) |11 T AT ROH
: . . Regen (YN d
All canopy spp. in Veg Zong (in ﬁg: {g;m%} I Proportion %
Whole Veg. Over-storey & b ui
Zone rege_rrera]iun e - '__1"_ I |I
(S h g ‘r__ » _ I
G = | = - —
Strata Form Species Height range | PFC
Upper 1 f ‘;? - O é"“_i ¥ ; ;JL.Cr -'_’(;:;Il}’f s LA f 2 o I’,L‘ ?:‘
Upper 2 3 / i
Mid 1 S {i QLB O Chy-e t-L_-,',.N‘;.‘ P =2 e
Mid 2
Lower 1 & ,ﬁ[ !’”'w-f  Larer G -0-& | 70
I F
Lower 2 ' [
Form: (T) Tree; (M) Malles tree, (S) Shrub; (G) Tussock Grase (Poa/Themeda); (d) Sod grass {Couchilikuyu). (L) Vine/climberrscrambler; (W)
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Appendix B: Likelihood Table

Biodiversity Assessment Report, Tallawarra Lands, Yallah

Likelihood of occurrence

Scientific Name Number of Closest record Most recent and
Common Name EETE SiEE records and date proximity Prior to field Post field
assessment assessment
KINGDOM: Animalia; CLASS: Mammalia

Heleioporus australiacus TSC Act: V

Giant gurrowing Frog EPBC Act: V 0 N/A N/A Low Not present

Litori r TSC ACT: E

G:Zei szegolden Bell Frog EISDEC ict: Vv 0 N/A N/A Low Low

KINGDOM: Animalia; CLASS: Aves

Actitis hypoleucos EPBC Act: C, 1 3.18km 14/02/2017 (3.18km) Low Not present

Common Sandpiper J, K (14/02/2017)

Anthochaera phrygia TSC Act: CE 0 N/A N/A Not present Not present

Regent Honeyeater EPBC Act: CE

Apus pacificus EPBC Act: C, 2 3.44km 14/02/2017 (3.44km) Low Low

Fork-tailed Swift J, K (14/02/2017)

Ardea ibis EPBC Act: C, 28 0.44km 31/07/2016 (0.69km) High Recent record

Cattle Egret J (27/04/2015)

Ardenna pacificus EPBC Act: J 3 1.51km (28/12/1998) Low Not present

Wedge-tailed Shearwater (28/12/1998) 1.51km

Artamus cyanopterus cyanopterus TSC Act: V 3 3.77km 29/11/2013 (4.59km) Low Not present

Dusky Woodswallow (28/08/2011)

Botaurus poiciloptilus TSC Act: E1 1 0.69km 7/06/2016 (0.69km) Moderate Low

Australasian Bittern EPBC ACT: E (7/06/2016)
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Likelihood of occurrence

Scientific Name Legal status Number of Closest record Most re(_:er_1t and
Common Name records and date proximity Prior to field Post field
assessment assessment
Calidris acuminata EPBC Act: C, 24 0.69km 16/02/2017 (3.05km) Moderate Low
Sharp-tailed Sandpiper J, K (12/03/2016)
Calidris ferruginea TSC Act: E1 1 3.05km 15/02/2017 (3.05km) Low Not present
Curlew Sandpiper EPBC Act: (15/02/2017)
CE, C,J,K
Calidris melanotos EPBC Act: J, 1 3.99km 28/02/2007 (3.99km) Low Not present
Pectoral Sandpiper K (28/02/2007)
Circus assimilis TSC ACT: V 1 3.13km 18/10/2013 (3.13km) Low Low
Spotted Harrier (18/10/2013)
Diomedea exulans TSC Act: E1 2 4.71km 26/10/1999 (4.71km) Not present Not present
Wandering Albatross EPBC Act: E, (26/10/1999)
J

Epthianura albifrons TSC Act: V 1 3.86km 3/04/1992 (3.86km) Low Not present
White-fronted Chat (3/04/1992)
Gallinago hardwickii EPBC Act: C, 12 0.69km 4/03/2016 Moderate Low
Latham's Snipe J, K (4/03/2016) (0.69km)
Haliaeetus leucogaster EPBC Act: C 27 0.51km 10/03/2017 (3.54km) High Moderate
White-bellied Sea-Eagle (22/05/2015)
Hieraaetus morphnoides TSC Act: V 2 0.69km 24/06/2016 (0.69km) Moderate Moderate
Little Eagle (24/06/2016)
Hirundapus caudacutus EPBC Act: C, 3 0.69km 14/02/2017 (3.44km) Moderate Moderate
White-throated Needletail J, K (28/02/2016)
Hydroprogne caspia EPBC Act: C, 25 0.51km 16/02/2017 (3.05km) Low Not present
Caspian Tern J (15/08/2015)
Ixobrychus flavicollis TSC ACT: V 5 3.03km 15/02/2017 (3.06km) Moderate Low
Black Bittern (15/09/2002)
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Likelihood of occurrence

Scientific Name Legal status Number of Closest record Most re(_:er_1t and
Common Name records and date proximity Prior to field Post field
assessment assessment
Lathamus discolor TSC ACT: E1 1 3.75km 13/08/1990 (3.75km) Low Not present
Swift Parrot EPBC Act: CE (13/08/1990)
Limosa lapponica EPBC Act: C, 13 3.05km 16/02/2017 (3.05km) Low Not present
Bar-tailed Godwit J, K (16/02/2017)
Lophoictinia isura TSC Act: V 2 0.69km 24/06/2016 (0.69km) Moderate Moderate
Square-tailed Kite (24/06/2016)
Ninox strenua TSC Act: V 1 2.21km 14/11/2012 (2.21km) Low Not present
Powerful Owl (14/11/2012)
Numenius madagascariensis EPBC Act: 9 3.05km 10/03/2017 (3.54km) Low Not present
Eastern Curlew CE, C, J, K (16/02/2017)
Numenius phaeopus EPBC Act: C, 2 3.05km 16/02/2017 (3.05km) Low Not present
Whimbrel J, K (16/02/2017)
Oxyura australis TSC Act: V 39 0.51km 24/06/2016 (0.69km) High Moderate
Blue-billed Duck (9/05/2014)
Pandion cristatus TSC Act: V 29 0.04km 24/08/2016 (3.18km) High Moderate
Eastern Osprey (16/03/2013)
Petroica boodang TSC Act: V 1 0.69km 15/08/2015 (0.69km) Moderate Moderate
Scarlet Robin (15/08/2015)
Petroica rodinogaster TSC Act: V 1 1.15km 31/07/1996 (1.15km) Low Low
Pink Robin (31/07/1996)
Plegadis falcinellus EPBC Act: C 3 0.69km 4/02/2015 (0.69) Moderate Moderate
Glossy lbis (4/02/2015)
Sternula albifrons TSC Act: E1 46 3.29km 18/03/2009 (4.71km) Low Not present
Little Tern EPBC Act: C, (3/02/2008)
J, K
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e Likelihood of occurrence
Scientific Name Leqal status Number of Closest record Most recent and
Common Name g records and date proximity Prior to field Post field
assessment assessment
Stictonetta naevosa TSC Act: V 38 0.69km 10/06/2016 (0.69km) High Moderate
Freckled Duck (10/06/2016)
Tringa brevipes EPBC Act: C, 1 3.54km 23/01/1998 (3.54km) Low Not present
Grey-tailed Tattler J, K (23/01/1998)
Tringa nebularia EPBC Act: C, 5 3.62km 2/02/2014 (3.62km) Low Not present
Common Greenshank J, K (2/02/2014)
Tringa stagnatilis 2/02/2014 2 1.15km 15/02/2017 (3.05km) Low Low
Marsh Sandpiper (28/09/1992)
Tyto novaehollandiae TSC Act: V 1 3.49km 27/06/2016 (3.49km) Low Low
Masked Owl (27/06/2016)
KINGDOM: Animalia; CLASS: Mammalia
Cercartetus nanus TSC Act: V 0 N/A N/A Not present Not present
Eastern Pygmy-possum
Chalinolobus dwyeri TSC Act: V 5 0.13km 26/03/2015 (3.43km) Moderate Moderate
Large-eared Pied Bat EPBC Act; V (31/12/1996)
Falsistrellus tasmaniensis TSC Act: V 9 0.96km 4/03/2015 (1.46km) High Moderate
Eastern False Pipistrelle (30/01/2015)
Isoodon obesulus subsp. obesulus TSC Act: E 0 N/A N/A Not present Not present
Southern Brown Bandicoot (eastern) EPBC Act: E
Miniopterus australis TSC Act: V 13 0.96km 26/03/2015 (3.43km) High Moderate
Little Bentwing-bat (30/01/2015)
Miniopterus schreibersii oceanensis TSC Act: V 16 0.13km 26/03/2015 (3.43km) High Moderate
Eastern Bentwing-bat (31/12/1996)
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Likelihood of occurrence

Scientific Name Legal status Number of Closest record Most rec_er_1t and
Common Name records and date proximity Prior to field Post field
assessment assessment
Mormopterus norfolkensis TSC Act: V 14 0.89km 9/04/2015 (0.89km) High Moderate
Eastern Freetail-bat (9/04/2015)
Myotis macropus TSC Act: V 1 4.59km 10/09/2012 (4.59km) Low Low
Southern Myotis (10/09/2012)
Petaurus norfolcensis TSC Act: V 0 N/A N/A Not present Not present
Squirrel Glider
Pteropus poliocephalus TSC Act: V 14 0.12km 10/03/2017 (3.54km) High Moderate
Grey-headed Flying-fox EPBC Act; V (20/07/2014)
Saccolaimus flaviventris TSC Act: V 8 0.96km 15/02/2015 (3.04km) Moderate Moderate
Yellow-bellied Sheathtail-bat (30/01/2015)
Scoteanax rueppellii TSC Act: V 11 0.96km 20/02/2015 (1.5km) High Moderate
Greater Broad-nosed Bat (30/01/2015)
Sminthopsis leucopus TSC Act: V 0 N/A N/A Not present Not present
White-footed Dunnart
KINGDOM: Plantae
Chorizema parviflorum TSC Act: E2 110 0.5km 2/09/2014 (4.27km) High Not present
(30/06/1995)
Cynanchum elegans TSC Act: E1 17 3.45km 14/03/2012 (4.91km) Moderate Not present
White-flowered Wax Plant EPBC Act: E (8/06/1997)
Daphnandra johnsonii TSC Act: E 0 N/A N/A Low Not present
lllawarra Socketwood EPBC Act: E
Irenepharsus trypherus TSC Act: E 0 N/A N/A Low Not present
lllawarra Irene EPBC Act: E
Lespedeza juncea subsp. sericea TSC Act: E2 3 0.79km 4/04/2014 (0.86km) Moderate Low
(3/12/2004)
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e Likelihood of occurrence
Scientific Name Leqal status Number of Closest record Most recent and
Common Name g records and date proximity Prior to field Post field
assessment assessment
Phascolarctos cinereus TSC Act: V 0 N/A N/A Not present Not present
Koala EPBC Act: V
Pimelea curviflora var. curviflora TSC Act: V 12 4.07km 2/09/2014 (4.07km) Low Not present
EPBC Act: V (2/09/2014)
Pimelea spicata TSC Act: E1 3 3.77km 1/09/2005 (3.87km) Low Not present
Spiked Rice-flower EPBC Act: E (1/09/1993)
Pterostylis gibbosa TSC Act: E1 11 0.91km 27/09/2015 (4.63km) Moderate Low
lllawarra Greenhood EPBC Act; E (17/09/2003)
Senna acclinis TSC Act: E 0 N/A N/A Low Not present
Rainforest Cassia
Solanum celatum TSC Act: E1 15 Okm (7/10/2016) | 19/12/2016 (0.29km) High Not present
Note: This
species was
found in the
northern
precinct to the
west of the
development
area.
Zieria granulata TSC Act: E1 8 2.61km 9/08/2016 (2.61km) Moderate Not present
lllawarra Zieria EPBC Act: E (9/08/2016)

Unless other stated, text is taken from the OEH Threatened Species (http://www.environment.nsw.gov.au/threatenedspecies/); Legal Status codes from the Atlas of NSW Wildlife: V = Vulnerable, E1

= Endangered, E2 = Endangered Population, E4A = Critically Endangered, C = China and Australia Migratory Bird Agreement (CAMBA), J = Japan and Australia Migratory Bird Agreement (JAMBA);
TSC Act = NSW Threatened Species Conservation Act 1995, EPBC Act = Commonwealth Environment Protection and Biodiversity Conservation Act 1999.
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Appendix C: Flora and fauna species inventories

Flora
Family Genus Species Common name Native/Exotic
Alliaceae Agapanthus praecox African Lily Exotic
Anthericaceae Caesia parviflora var. parviflora Pale Grass-lily Native
Apiaceae Actinotus minor Lesser Flannel Flower Native
Apiaceae Actinotus helianthi Flannel Flower Native
Apiaceae Platysace lanceolata Shrubby Platysace Native
Apiaceae Xanthosia tridentata Rock Xanthosia Native
Araliaceae Polyscias sambucifolia Elderberry Panax Native
Asparagaceae Asparagus aethiopicus Ground Asparagus Exotic
Aspleniaceae Asplenium flabellifolium Necklace Fern Native
Asteraceae Bidens pilosa Cobblers Peg Exotic
Blechnaceae Blechnum sp. Native
Casuarinaceae Allocasuarina littoralis Black She-oak Native
New South Wales Christmas-
Cunoniaceae Ceratopetalum gummiferum bush Native
Cyperaceae Caustis flexuosa Curly Wig Native
Cyperaceae Cyathochaeta diandra Native
Cyperaceae Lepidosperma filiforme Native
Cyperaceae Lepidosperma laterale Native
Cyperaceae Ptilothrix deusta Native
Cyperaceae Schoenus apogon Common Bog-rush Native
Dicksoniaceae Calochlaena dubia Rainbow Fern Native
Dilleniaceae Hibbertia aspera Rough Guinea Flower Native
Dilleniaceae Hibbertia dentata Trailing Guinea Flower Native
Elaeocarpaceae Elaeocarpus reticulatus Blueberry Ash Native
Euphorbiaceae Homalanthus populifolius Bleeding Heart Native
Fabaceae - Caesalpiniodeae Senna pendula var. glabrata Exotic
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Family Genus Species Common name Native/Exotic
Fabaceae - Faboideae Bossiaea heterophylla Variable Bossiaea Native
Fabaceae - Faboideae Bossiaea scolopendria Native
Fabaceae - Faboideae Desmodium sp. Native
Fabaceae - Faboideae Dillwynia retorta Native
Fabaceae - Faboideae Mirbelia rubifolia Heathy Mirbelia Native
Fabaceae - Faboideae Pultenaea tuberculata Wreath Bush-pea Native
Fabaceae - Mimosoideae Acacia suaveolens Sweet Wattle Native
Fabaceae - Mimosoideae Acacia irrorata Green Wattle Native
Fabaceae - Mimosoideae Acacia terminalis Sunshine Wattle Native
Fabaceae - Mimosoideae Acacia longifolia subsp. longifolia Sydney Golden Wattle Native
Goodeniaceae Goodenia heterophylla Native
Haloragaceae Gonocarpus teucrioides Raspwort Native
Iridaceae Patersonia sericea Silky Purple-flag Native
Lauraceae Cassytha pubescens Native
Lauraceae Cinnamomum camphora Camphor Laurel Exotic
Lomandraceae Lomandra filiformis Wattle Mat-rush Native
Lomandraceae Lomandra longifolia Spiny-headed Mat-rush Native
Lomandraceae Lomandra obliqua Native
Lomandraceae Lomandra multiflora Many-flowered Mat-rush Native
Lomariopsidaceae Nephrolepis cordifolia Fishbone Fern Exotic
Luzuriagaceae Eustrephus latifolius Wombat Berry Native
Malvaceae Lasiopetalum ferrugineum Native
Moraceae Morus alba White Mulberry Exotic
Myrtaceae Angophora costata Sydney Red Gum Native
Myrtaceae Angophora crassifolia Native
Myrtaceae Callistemon sp. Native
Myrtaceae Corymbia gummifera Red Bloodwood Native
Myrtaceae Eucalyptus piperita Sydney Peppermint Native
Myrtaceae Eucalyptus grandis Flooded Gum Native
Myrtaceae Eucalyptus haemastoma Scribbly Gum Native
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Family Genus Species Common name Native/Exotic
Myrtaceae Leptospermum trinervium Flaky-barked Tea-tree Native
Myrtaceae Leptospermum sp. Native
Ochnaceae Ochna serrulata Mickey Mouse Plant Exotic
Oleaceae Ligustrum lucidum Large-leaved Privet Exotic
Oleaceae Ligustrum sinense Small-leaved Privet Exotic
Orchidaceae Acianthus sp. Native
Orchidaceae Cryptostylis subulata Large Tongue Orchid Native
Orchidaceae Cryptostylis erecta Bonnet Orchid Native
Orchidaceae Pterostylis acuminata Pointed Greenhood Native
Pastel Flower Pseuderanthemum | variable Pastel Flower Native
Phormiaceae Dianella caerulea var. producta Native
Phyllanthaceae Billardiera scandens Hairy Apple Berry Native
Phyllanthaceae Glochidion ferdinandi Cheese Tree Native
Phyllanthaceae Phyllanthus tenellus Hen and Chicken Exotic
Phyllanthaceae Phyllanthus hirtellus Thyme Spurge Native
Phyllanthaceae Pittosporum undulatum Native Daphne Native
Picrodendraceae Micrantheum ericoides Native
Poaceae Andropogon virginicus Whisky Grass Exotic
Poaceae Anisopogon avenaceus Oat Speargrass Native
Poaceae Entolasia marginata Bordered Panic Native
Poaceae Entolasia stricta Wiry Panic Native
Poaceae Microlaena stipoides subsp. stipoides Weeping Grass Native
Poaceae Oplismenus aemulus Australian Basket Grass Native
Poaceae Panicum simile Two-colour Panic Native
Proteaceae Banksia serrata Old-man Banksia Native
Proteaceae Banksia marginata Silver Banksia Native
Proteaceae Grevillea speciosa Red Spider Flower Native
Proteaceae Hakea sericea Needlebush Native
Proteaceae Lambertia formosa Mountain Devil Native
Proteaceae Persoonia pinifolia Pine-leaved Geebung Native
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Family Genus Species Common name Native/Exotic
Proteaceae Persoonia levis Broad-leaved Geebung Native
Proteaceae Petrophile pulchella Conesticks Native
Rosaceae Rubus fruticosus Blackberry Exotic
Rubiaceae Opercularia hispida Hairy Stinkweed Native
Rutaceae Zieria smithii Sandfly Zieria Native
Sapindaceae Alectryon sp. Exotic
Sapindaceae Dodonaea triquetra Large-leaf Hop-bush Native
Smilacaceae Smilax glyciphylla Sweet Sarsaparilla Native
Solanaceae Solanum mauritianum Wild Tobacco Bush Exotic
Solanaceae Solanum nigrum Black-berry Nightshade Exotic
Stylidiaceae Stylidium productum Native
Thymelaeaceae Pimelea linifolia Slender Rice Flower Native
Vitaceae Cayratia clematidea Native Grape Native
Xanthorrhoeaceae Xanthorrhoea arborea Native
Xanthorrhoeaceae Xanthorrhoea media Grass Tree Native

ecoplanning

ecology | planning | offsets

115



Biodiversity Assessment Report, Tallawarra Lands, Yallah

Fauna
Class Family Scientific name Common name Elig;/ii/
Amphibia | Myobatrachidae Crinia signifera Common Eastern Froglet Native
Aves Anatidae Anas superciliosa Pacific Black Duck Native
Aves Anatidae Chenonetta jubata Australian Wood Duck Native
Aves Ardeidae Ardea ibis Cattle Egret Native
Aves Ardeidae Egretta novaehollandiae White-faced Heron Native
Aves Artamidae Cracticus tibicen Australian Magpie Native
Aves Artamidae Cracticus torquatus Grey Butcherbird Native
Aves Cacatuidae Calyptorhynchus funereus Yellow-tailed Black-Cockatoo Native
Aves Campephagidae Coracina novaehollandiae Black-faced Cuckoo-shrike Native
Aves Charadriidae Vanellus miles Masked Lapwing Native
Aves Columbidae Ocyphaps lophotes Crested Pigeon Native
Aves Corvidae Corvus coronoides Australian Raven Native
Aves Eupetidae Psophodes olivaceus Eastern Whipbird Native
Aves Halcyonidae Dacelo novaeguineae Laughing Kookaburra Native
Aves Hirundinidae Hirundo neoxena Welcome Swallow Native
Aves Maluridae Malurus cyaneus Superb Fairy-wren Native
Aves Meliphagidae fé%%?:gg{r?g nchus Eastern Spinebill Native
Aves Meliphagidae Anthochaera carunculata Red Wattlebird Native
Aves Meliphagidae Manorina melanocephala Noisy Miner Native
Aves Meliphagidae Meliphaga lewinii Lewin's Honeyeater Native
Aves Monarchidae Grallina cyanoleuca Magpie-lark Native
Aves Motacillidae Anthus novaeseelandiae Australasian Pipit Native
Aves Oriolidae Oriolus sagittatus Olive-backed Oriole Native
Aves Pachycephalidae Colluricincla harmonica Grey Shrike-thrush Native
Aves Pardalotidae Pardalotus punctatus Spotted Pardalote Native
Aves Pelecanidae Pelecanus conspicillatus Australian Pelican Native
Aves Petroicidae Eopsaltria australis Eastern Yellow Robin Native
Aves Phalacrocoracidae | Phalacrocorax carbo Great Cormorant Native
Aves Phalacrocoracidae | Phalacrocorax sulcirostris Little Black Cormorant Native
Aves S Tachybaptus _ _ _

Podicipedidae novaehollandiae Australasian Grebe Native

Aves Ptilonorhynchidae | Ptilonorhynchus violaceus Satin Bowerbird Native
Aves Pycnonotidae Pycnonotus jocosus* Red-whiskered Bulbull* Exotic
Aves Rhipiduridae Rhipidura albiscapa Grey Fantail Native
Aves Rhipiduridae Rhipidura leucophrys Willie Wagtall Native
Aves Sturnidae Sturnus vulgari* Common Starling* Exotic
Aves Threskiornithidae | Threskiornis molucca Australian White Ibis Native
Aves Timaliidae Zosterops lateralis Silvereye Native
Mammalia | Canidae Vulpes vulpes* European Red Fox* Exotic

Observation type = O (seen), W (heard call), OW (seen and heard)
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Appendix D: Biodiversity Credit Report

Biodiversity credit report

H(\H
NSW

GOWVERNMENT

This report identifies the number and type of biodiversity credits required for a major project.

Date of report: 25/07/2017 Time: 11:49:48AM Calculator version: v4.0

Major Project details

Proposal ID; 0076/2017/4513MP

Proposal name: Tallawarra FBA assessment

Proposal address: Yallah Road Dapto NSW 2530

Proponent name: Bridgehill Group

Proponent address: 3 Rider Boulevard Rhodes NSW 2138

Proponent phone: (02) 8732 8600

Assessor name: Lucas McKinnon

Assessor address: 29 Munni Street Newtown NSW 2042

Assessor phone: 0421 603 549

Assessor accreditation: 0076

Summary of ecosystem credits required
Plant Community type Area (ha) Credits created
Forest Red Gum - Thin-leaved Stringybark grassy 1.36 61.93
woodland on coastal lowlands, southern Sydney Basin
Bioregion
Swamp Oak floodplain swamp forest, Sydney Basin 0.33 11.57
Bioregion and South East Corner Bioregion
Sydney Blue Gum x Bangalay - Lilly Pilly moist forest in 2.55 79.00
gullies and on sheltered slopes, southern Sydney Basin
Bioregion
Total 4.24 153

Credit profiles
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1. Sydney Blue Gum x Bangalay - Lilly Pilly moist forest in gullies and on sheltered slopes, southern

Sydney Basin Bioregion, (SR652)
Number of ecosystem credits created 79

IBERA sub-region llawarra

Offset options - Plant Community types

Offset options - IBRA sub-regions

Sydney Blue Gum x Bangalay - Lilly Pilly moist forest in gullies and on
sheltered slopes, southern Sydney Basin Bioregion, (SR652)

Blackbutt - Turpentine - Bangalay moist open forest on sheltered slopes
and gullies, southern Sydney Basin Bioregion, (SR516)

lllawarra

and any IBRA subregion that adjoins the
IBRA subregion in which the
development occurs

2. Forest Red Gum - Thin-leaved Stringybark grassy woodland on coastal lowlands, southern Sydney

Basin Bioregion, (SR545)
Number of ecosystem credits created 62

IBRA sub-region lllawarra

Offset options - Plant Community types

Offset options - IBRA sub-regions

Forest Red Gum - Thin-leaved Stringybark grassy woodland on coastal
lowlands, southern Sydney Basin Bioregion, (SR545)

Forest Red Gum - Rough-barked Apple - White Stringybark grassy
woodlands on hills in dry valleys, southern South East Corner Bioregion,
(SR544)

Woollybutt - White Stringybark - Forest Red Gum grassy woodland on
coastal lowlands, southern Sydney Basin Bioregion and South East Corner
Bioregion, (SRE669)

lllawarra

and any IBRA subregion that adjoins the
IBRA subregion in which the
development occurs

3. Swamp Oak floodplain swamp forest, Sydney Basin Bioregion and South East Corner Bioregion,

(SR649)
Number of ecosystem credits created 12

IBRA sub-region llawarra

Offset options - Plant Community types

Offset options - IBRA sub-regions

Swamp Oak floodplain swamp forest, Sydney Basin Bioregion and South
East Corner Bioregion, (SR649)

Swamp Oak swamp forest fringing estuaries, Sydney Basin Bioregion and
South East Corner Bioregion, (SR650)

llawarra

and any IBRA subregion that adjoins the
IBRA subregion in which the
development occurs
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Biodiversity Assessment Report, Tallawarra Lands, Yallah

Groundwater Dependent Ecosystems

Groundwater Dependent Ecosystems Atlas
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Data Source: Bureau of Meteorology,
Geoscience Australia and State/Territory
lead water agencies. Refer to metadata for
further information: Click here

Australian Albers GDA94

Appendix E

Date: 10 August, 2017
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